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[57} ABSTRACT

The inlet nozzle blades of a fluid turbo machine are
mounted radially in the exhaust diffuser tube encircling
the nose piece and the turbine wheel. The inner ends
of the nozzle blades engage the nose piece and are held
against the same by a clamping band encircling the
outer ends of the blades. The clamping band will
stretch to accommodate radial growth of the blades by
expansion during operating temperatures. An inlet pas-
sage member is attached to the machine casing and
serves to detachably clamp the exhaust diffuser to the
casing and also the nose piece in the diffuser. Provision
is made for radial expansion of the nose piece relative
to the diffuser.

8 Claims, 4 Drawing Figures
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1
INLET STRUCTURE FOR TURBO MACHINE

BACKGROUND OF THE INVENTION

In turbo machines of the type shown in U.S. Pat. No.
3,476,487, issued to J. M. Campbell et al.,, Nov. 4,
1969, the nozzle blade ring, formed with integral
blades, is fixedly secured.to the nose piece by bolts.
The machine is used as a turbocharger for internal
combustion engines. The turbine portion is driven by
the exhaust gases from the engine and temperatures up
to 1,300°F. are encountered. In such machines temper-
ature cycling experienced under field service condi-

“tions can reduce the service life of the inlet structure
through initiation of stress cracks in the bolted on cast
base section of the nozzle ring. Damage to individual
nozzle blades in service requires replacement of the en-
tire nozzle ring.

SUMMARY OF THE INVENTION

This invention has as an object a turbo machine inlet
replaced structure in which the nozzle blade ring is
omitted. The nozzle blades, while maintained securely
in proper position, are permitted to expand under se-
vere temperature cycles without incurring any undue
stress, also individual blades may be conveniently re-
placed if damaged. The mounting structure for the noz-
zle blades is removed from the area of the rotating tur-
bine disk assembly, therefore eliminating the potential
hazard to rotating parts.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical sectional view of the turbine por-
tion of a turbocharger embodying our invention with a
portion of the nose piece broken away,;

FIG. 2 is a view taken on line 2—2, FIG. 1;

FIG. 3 is a fragmentary exterior view of the exhaust
diffuser; and

FIG. 4 is a view taken on line 4—4, FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In FIG. 1 is shown an end section 20 of the machine
casing which is fixed to an intermediate section 21 as
by screws 23. The end wall 25 of section 20 is formed
with a circular opening in which there is mounted the
annular end portion 26 of the exhaust diffuser 27. A
nose piece 30 is formed with radially extending lugs 31
positioned in the counterbore formed in the outer por-
tion of the diffuser 27. The nose piece is formed with
an annular portion 33 positioned by the lugs 31 in
spaced concentric relation to the diffuser 27 and form-
ing in conjunction therewith an annular inlet passage.

The annular portion 26 of the diffuser is formed at its
periphery with a shoulder 35 abutting against a comple-
mental shoulder formed in the circular opening in wall
25. This shoulder arrangement positions the outer end
of the diffuser flush with the wall 25 of section 20.

-The lugs 31 of the nose piece engage a shoulder at
the inner end of the counterbore in the portion 26. An
inlet passage means, as tubular member 37, is formed
with a radial flange 40 overlying the annular portion 26
of the diffuser and being fixedly secured against the
wall 25 as by screws 41. The inlet member 37 is formed
with an annular flange 43 abutting against the outer
end portions of the nose piece lugs 31. Accordingly, the
inlet tube 37 provides a means for detachably mounting
the diffuser tube 27 in the casing member 20, and also
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mounting the nose piece 30 in the diffuser 27. The lugs
31 are machined to provide a clearance with the coun-
terbore in the diffuser 27 to permit radial expansion of
the nose piece without creating any undue stress
therein.

The turbine disk 45 is fixed to the hollow shaft 46 by
a thru bolt 47 which also serves to affix the compressor
impeller, not shown, to the opposite end of the shaft 46.
The shaft 46 is journaled in the intermediate section 21
of the casing. The turbine disk 45 is formed on its pe-
riphery with a circular series of integral turbine blades
49. These blades being disposed in registration with the
inlet passage between the diffuser 27 and the annular
portion 33 of the nose piece. The hot engine exhaust
gases flowing through the inlet passage impinges on the
blades 49 to effect rotation of the disk 45.

The diffuser 27 is formed on its periphery with cir-
cumferentially extending and axially spaced apart ribs
51.In the area between the ribs 51, the exhaust diffuser
tube is formed with a series of circumferentially spaced
apart slots 53. An inlet nozzle blade 55 is positioned in
each slot §3. The blades 55 extend inwardly across the
annular inlet passage and abut against the portion 33 of
nose piece 30. The outer ends of the blades extend a
short distance beyond the periphery of the diffuser tube
27.

The nozzle blades 55 are encircled by a split clamp-
ing band 60. The band is formed at each side of the split
with a radial flange 61. The flanges 61 are apertured to
receive clamping bolts 63. Upon tightening the nuts 65,
the band 60 is contracted against the outer ends of the
nozzle blades 55 moving them into engagement with
the annular portion 33 of the nose piece 30. Accord-
ingly, the band 60 serves to maintain the nozzle blades
55 abutting against the nose piece. However, the band
60 will stretch or elongate sufficiently to accommodate
radial growth of the nozzle blades under temperature
cycles encountered in the operation of the turbo char-
ger.

With this arrangement, the mounting structure for
the nozzle blades 55 does not contain any elements po-
sitioned in close proximity to the rotating turbine disks
45 and the blades 49 thereof.

We claim:

1. An elastic fluid turbo machine comprising a cas-
ing, an exhaust diffuser tube mounted in said casing, a
nose piece extending within the diffuser tube in con-
centrically spaced relation thereto, said diffuser tube
and said nose piece forming an annular fluid inlet pas-
sage, a bladed turbine wheel journaled in said casing
and disposed inwardly of said nose piece with the wheel
blades in registration with said inlet passage for the im-
pingement of fluid thereon, said diffuser tube being
formed with a series of circumferentially spaced apart
apertures, a nozzle blade detachably positioned in each
of said apertures, said blades extending radially across
said inlet passage, and nozzle blade clamping means
disposed externally of said diffuser tube, said clamping
means being in engaging relationship with the periph-
eral ends of said nozzle blades to provide a force opera-
ble to hold said nozzle blades with the ends thereof
abutting against said nose piece, said clamping means
being sufficiently resilient so as to accommodate radial
expansion of said nozzle blades.

2. A turbo machine as set forth in claim 1 wherein
said diffuser tube is detachably mounted in said casing
and said nose piece is supported by said diffuser tube.
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3. A turbo machine as set forth in claim 1 wherein
said nozzle blade clamping means consists of a clamp-
ing band encircling the outer ends of said nozzle blades
and means operable to contract said band about said
blades.

4. A turbo machine as set forth in claim 1 and includ-
ing an inlet fluid supply member detachably secured to
said casing and co-operable to affix said diffuser tube
in said casing and said nose piece in said diffuser tube.

5. An elastic fluid turbo machine comprising a casing
having an end wail formed with an opening, a tubular
exhaust diffuser mounted in said opening and extend-
ing inwardly therefrom, a nose piece disposed in said
tubular diffuser in concentrically spaced relation
thereto and forming in conjunction therewith an annu-
lar fluid inlet passsage, a turbine wheel journaled in
said casing and disposed in said diffuser coaxially
thercof and inwardly from said nose piece, a circular
series of blades fixed to the periphery of said wheel and
arranged in registration with said annular inlet passage,
said tubular diffuser being formed with a series of cir-
cumferentially spaced apart apertures, a nozzle blade
positioned in each of said apertures, said nozzle blades
being disposed radially in said inlet passage with the
inner ends of the nozzle blades contacting said nose
piece, and the outer ends of said blades extending out-
wardly from the peripheral surface of said tubular dif-
fuser, a clamping band encircling the outer ends of said
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nozzle blades and means operable to contract said band
to maintain the inner ends of said nozzle blades against
said nose piece, said clamping band being in engaging
relationship with the peripheral ends of said nozzle
blades to provide a force operable to hold said nozzle
blades with their inner ends firmly contacting said nose
piece, said clamping band being sufficiently resilient so
as to accommodate radial expansion of said nozzie
blades. )

6. A turbo machine as set forth in claim 5 and includ-
ing a common means for detachably securing said dif-
fuser tube in said wall opening and detachably securing
said nose piece in said diffuser tube.

7. A turbo machine as set forth in claim 5 wherein
said wall opening and said diffuser tube are formed
with co-acting shoulder means, an inlet fluid passage
member detachably mounted on said casing wall, said
passage member being operable to maintain the shoul-
der means of said diffuser in engagement with said
shoulder means in said opening.

8. A turbo machine as set forth in claim § wherein
said nose piece is formed with a plurality of radially ex-
tending lugs, the outer ends of said lugs terminating in
spaced relation to said diffuser tube and means co-
operable with said lugs to retain said nose piece in said

diffuser tube.
* * * * *



