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ROTOR CONSTRUCTION 

Elmer P. Warnken, Cincinnati, Ohio, assignor to Stude 
baker-Packard Corporation, South Bend, Ind., a cor 
poration of Michigan 

Filed Sept. 18, 1958, Ser. No. 761,764 
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This invention relates to rotor construction and more 
particularly to construction of blade-carrying rotor wheels 
for air compressors and the like. 

It is considered advantageous in certain applications 
such as the compressor section of gas turbine engines to 
fabricate blade-carrying rotors from reinforced plastic 
material. Such rotor wheels are characterized by rela 
tively large peripheral and hub portions and joined by 
a relatively thin intermediate section. The enlarged 
periphery is necessary to support the airfoil blades, and 
the intermediate portion is required to be thin to reduce 
centrifugal stresses created during rotation of the unit. 
Prior to the present invention it has been difficult to 
fabricate rotor wheels of such configuration because of 
inherent limitations in the molding of reinforced plastic 
structures, it being difficult to mold the wide overhang 
of the hub and the periphery. 

In view of the foregoing state of the art, it is an objec 
tive of the present invention to provide a rotor wheel 
formed of two matching discs in which the portion of 
each disc between the hub and the periphery is of reduced 
cross sectional thickness. 

It is a further object of the present invention to pro 
vide a rotor construction fabricated from a plurality of 
discs, each of which can be readily molded from rein 
forced plastic materials. 

It is a still further object of the present invention to 
provide an air foil blade having a root shape which is 
readily assembled to a twin disc rotor and in which means 
are provided for locking the blade between said discs. 
These and further objects and features of the present 

invention will be apparent to those skilled in the art from 
the following description and the accompanying drawings 
in which: 
FIGURE 1 is a plan view of a rotor construction in 

accordance with an embodiment of this invention; 
FIGURE 2 is a sectional view in elevation taken along 

section line II-II of FIGURE 1; 
FIGURE 3 is a perspective view showing one of the 

rotor blades; 
FIGURE 4 is an exploded perspective view showing 

the discs of the rotor wheel and a hub member on which 
the discs are mounted; 
FIGURE 5 is a longitudinal section showing the rotor 

operably mounted in an air compressor; and 
FIGURE 6 is a sectional view taken along section line 

V-VI of FIGURE 4. 
In the following detailed description and the drawing 

like reference characters indicate like parts. 
In FIGURES 1 and 5 is shown a rotor wheel 10 which 

carries a plurality of rotor blades 12. The rotor 10 can 
be mounted on a shaft 13 (FIGS. 2 and 5) inside an 
appropriate housing 14 (FIG. 5). 
As shown in FIGURE 3, each blade 12 includes a 

main or airfoil section 16 and a root section 17. The 
root section is enlarged, as shown, and lugs 18 (only 
one of which is shown in FIGURE 3) are formed on 
opposite sides of the central portion of the root end sec 
tion. Ends of lugs 18 terminate short of the ends of 
root sections. 
As shown most clearly in FIGURES 2 and 4, the rotor 

wheel includes two discs 19 and 21. The discs 19 and 
21 have central openings 22 and 23 respectively, through 
which a thimble 24 extends, The thimble 24 has exter 
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nal knurling 26 which engages the discs 19 and 21 to 
cause them to turn together and with the thimble 24. 
The thimble 24, in turn, is mounted on the shaft 13. A 
nut (FIG. 2) mounted on the shaft holds disc 19 in en 
gagement with a flange 27 of the thimble and holds 
the flange 27 of the thimble against a shoulder 28 of the 
shaft 13. A washer 29 mounted on the shaft 13 engages 
the disc 21. 
The discs are intended to be molded of appropriate 

plastic material such as fiber glass reinforced phenol 
formaldehyde materials, or may be formed of metal or 
other suitable material. 
The lower disc 21 has a hub section 30 which receives 

a portion of the thimble 24, an intermediate section 31 
of reduced thickness, and an outer section 32 of full 
thickness. The outer section is provided with a plurality 
of slots 33, each of which receives the lower half of root 
end portion of one of the blades. 

Details of construction of one of the slots 33 are shown 
in FIGURE 6. The slot 33 includes a lower portion 
34 of a size to receive a main portion of the root end 
Section 7 of one of the blades. The slot 33 also in 
cludes enlarged sections 36 and 38 which intersect a face 
39 of the disc. Each of the enlarged sections 36 and 38 
receives one-half of one of the lugs 18 of the root end 
Section of one of the rotor blades. The upper disc. is 
generally similar in construction to the lower disc. 21. 
The upper disc 19 is provided with slots 41, each of 
which receives an upper half of the root end section of 
one of the blades. A face 42 of the upper disc 19 (FEG. 
2) which engages the face 39 of the lower disc, has 
enlarged slot sections 43 which receive upper portions of 
the lugs 18. . . . . . ‘. . 
When the discs and blades are assembled, the root 

portions 18 of the blades are locked between the discs. 
As shown most clearly in FIGURE 2, the intermediate 

section 31 of the disc 21 is cut away as indicated at 46 
and 47 on its opposite faces to reduce the thickness and 
mass of the intermediate section. Similarly, an interme 
diate section of the upper disc 19 is cut away as indi 
cated at 48 and 49 on its opposite faces. The cut away 
sections at the adjacent faces form an annular space 
between the discs inboard of the outer engaging sections 
and outboard of the inner or hub sections. As shown, 
the cutting away reduces the mass of the intermediate 
Sections of the discs substantially without providing any 
excessive overhangs. The overhangs of the hub sections 
and outer sections of the rotor discs are of such moderate 
proportions that the dies can be formed from plastic mate 
rials. 

It is apparent that the discs 19 and 21 are identical 
in configuration, they being assembled juxtaposed in a 
face-to-face relationship. Thus, a single molding and 
machining setup can be provided to produce the twin disc 
wheel 10. 
The rotor wheel illustrated in the drawing and de 

scribed above is subject to structural modification without 
departing from the spirit and scope of the appended 
claims. 

claim: 
1. A rotor, comprising; a pair of interchangeable discs 

each having a plurality of slots provided through and 
axially across the outer peripheral edge thereof, said slots 
of respective discs being axially alignable, a plurality of 
rotor blades each including a root section receivable in 
radially locked engagement within said slots and having a 
locking projection provided intermediate the ends thereof, 
and said root sections and slots being cooperatively 
formed for axial locking engagement of said locking pro 
jections between said discs as secured in face engaging 
relation. 

2. A rotor, comprising; a pair of interchangeable discs 
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cach having a plurality of slots provided through and 
axially across the outer peripheral edge thereof in equally 
spaced relation, said slots of respective discs being axi 
ally alignable and enlarged near one end thereof, a plu 
rality of rotor blades each having a root section receiv 
able in radially locked engagement within said slots and 
including a locking projection provided intermediate the 
ends thereof and receivable within the enlarged ends of 
said slots as adjacently disposed and aligned, and means 
for securing said discs together within the projections of 
said root sections axially locked therebetween. 

3. A rotor, comprising; a pair of interchangeable discs 
each having a plurality of slots provided through and 
axially across the outer peripheral edge thereof in equally 
spaced relation, said slots of respective discs being axi 
ally alignable and enlarged near one end thereof, a plu 
rality of rotor blades each having a root section receiv 
able in radially locked engagement within said slots and 
including locking projections provided on opposite sides 
of said root sections and intermediate the ends thereof 
and receivable within the enlarged ends of said slots as 
adjacently disposed and aligned, said enlarged ends being 
formed for the close fitting reception of said locking pro 
jections, and means for securing said discs together with 
said projections securely held therebetween. 

4. A rotor, comprising; a pair of interchangeable discs 
each having a plurality of slots provided within and axi 
ally across the outer peripheral edge thereof, a plurality 
of rotor blades each having a root section receivable in 
the slots of said discs as secured together and having 
said slots aligned, said slots and root sections being co 
operatively formed for radial locking engagement of said 
rotor blades, locking projections provided on opposite 
sides of said root sections and intermediate the ends 
thereof, and said slots of at least one of said discs being 
formed adjacent one face thereof for axial locking recep 
tion of said locking projections therein. 
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4. 
5. A turbine rotor, comprising; a pair of interchange 

able rotor discs adapted to be secured in face-to-face 
engaging relation, said discs including enlarged inner and 
outer peripheral portions providing a reduced annular 
midsection and a mass reductive space between said discs 
as secured together, a plurality of turbine blade root 
receptive slots provided within and extended axially and 
fully across the outer peripheral edges of said discs; said 
slots of respective discs being axially alignable as said 
discs are secured together, a plurality of turbine blade 
members each having a blade section and a root section 
of a size spanning said discs as secured together, said 
slots and the root sections of said blade members being 
cooperatively formed for radial locking engagement there 
between, locking projections provided on opposite sides 
of said root sections and centrally thereof, and said slots 
being formed adjacent only one face of said discs for 
close fitted reception of said projections and for axial 
locking engagement of said root sections thereby as said 
discs are secured together with the receptive ends of said 
slots next adjacently disposed. 
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