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COMPOSITE SUPERCHARGER ROTORS AND

METHODS OF CONSTRUCTION THEREOF

Cross-Reference to Related Application

This application is being filed on 20 November 2013, as a PCT

International Patent application and claims priority to U.S. Patent Application Serial

No. 61/728,399 filed on 20 November 2012, the disclosure of which is incorporated

herein by reference in its entirety.

Technical Field

The present invention relates to rotary compressors or blowers used

to pump and/or compress gas (e.g., air).

Background

The present invention relates to Roots-type blowers. Such Roots-

type blowers have been used for supercharging internal combustion engines (e.g.,

Diesel cycle engines, Otto cycle engines, etc.). When used on internal combustion

engines, such Roots-type blowers may be a component of a forced induction system

that supplies air or an air/fuel mixture to the internal combustion engine. Such

forced induction systems supply the internal combustion engine with the air or the

air/fuel mixture at a higher pressure than atmospheric pressure. In contrast,

naturally aspirated internal combustion engines are supplied with air or an air/fuel

mixture at atmospheric pressure. By supplying pressurized air or a pressurized

air/fuel mixture to the internal combustion engine, the engine is supercharged. The

Roots-type blowers are known as positive displacement superchargers. Positive

displacement superchargers substantially deliver a given volume of gas for every

revolution of an input shaft at a given pressure and a given temperature. In contrast,

certain impeller superchargers are non-positive displacement superchargers. An

example Roots-style supercharger is disclosed at U.S. Patent No. 7,866,966,

assigned to the assignee of the present disclosure and incorporated herein by

reference in its entirety. Another example Roots-style supercharger is disclosed at



U.S. Patent No. 4,828,467, also assigned to the assignee of the present disclosure

and also incorporated herein by reference in its entirety.

Summary

An aspect of the present disclosure relates to various improvements

made to supercharger rotors that facilitate improved performance of superchargers.

These improved supercharges may be incorporated into internal combustion engine

arrangements and thereby improve performance of the internal combustion engines.

Furthermore, these improved internal combustion engine arrangements may be

incorporated into a motorized vehicle and thereby improve performance of the

motorized vehicle. The improved performance may include increased fuel

efficiency, decreased noise, decreased cost, increased reliability, increased

durability, increased thermal efficiency, an increased power-to-weight ratio, an

increased power-to-size ratio, decreased electrical power required, decreased

accelerator lag time, etc.

Another aspect of the present disclosure relates to improvements

made to the supercharger rotor that facilitates composite rotors and/or rotors with

reduced rotational inertia. Reduced rotational inertia allows the supercharger rotor

and thereby the supercharger to accelerate with correspondingly reduced input

torque and power requirements. Reducing the input torque and the power required

provides several benefits. For example, certain superchargers are powered by a

clutched input shaft. A reduced input torque and power required by the

supercharger allows the clutch and/or other drive components (e.g., drive belts,

bearings, electric drive motors, etc.) to be reduced in size, cost, weight, etc. For a

given size clutch, electric drive motor, drive belt, etc. reduced rotational inertia of

the supercharger may result in increased acceleration of the supercharger and

thereby reduce lag time of the supercharger to build up pressure, mass flow rate, etc.

Another aspect of the present disclosure relates to improved structural

performance (e.g., increased strength, reduced deformation, improved fatigue

resistance, tailoring of natural frequencies, etc.) of the supercharger rotor when

compared to prior art rotors. For example, thin sections of an over-molded portion

(e.g., a composite portion) of a rotor (e.g., a composite rotor) may be reinforced by

various methods. In one embodiment, a reinforcing core is provided within the



over-molded portion. The reinforcing core reinforces the rotor (e.g., at the thin

sections) and/or carries structural loads of the rotor away from certain areas (e.g.,

away from the thin sections). In other embodiments, a shaft typically found within a

rotor is removed thereby removing a thin section between an exterior profile of the

rotor and a shaft. In particular, the composite material may extend through a center

of the rotor and through an area typically occupied by the shaft. The function of the

shaft may be provided by stub shafts mounted at each end of the rotor.

Alternatively, a hole may be provided at one or both ends of the rotor, and a shaft or

tube may engage the hole. A powered stub shaft at a first end of the rotor may have

a different configuration than an idler shaft at a second end of the rotor.

Another aspect of the present disclosure relates to a supercharger

rotor (i.e., a Roots-type blower rotor) that includes a core, a mounting arrangement,

and a molded portion. The core includes a central portion and at least one radially

extending portion. The core extends between a first end and a second end. The

mounting arrangement is adapted to rotatably mount the core about the axis of

rotation. The molded portion includes at least one lobe. The at least one lobe is

molded over at least a portion of a corresponding one of the at least one radially

extending portion of the core. The molded portion extends between a first end and a

second end. A number, N, of lobes and corresponding radially extending portions of

the core may include two, three, four, five, or more. In certain embodiments, the

radially extending portion or portions and the lobe or lobes extend along a helical

path. In certain embodiments, the helical path sweeps more than 60 degrees or at

least 60 degrees around the axis of rotation as the at least one radially extending

portion extends between the first end and the second end of the radially extending

portion. In other embodiments, the helical path sweeps around the axis of rotation

within a range of between about 90 degrees to about 160 degrees as the radially

extending portion extends between the first end and the second end of the radially

extending portion.

In certain embodiments, the radially extending portion includes an

attachment structure that is adapted to interlock with the molded portion. In certain

embodiments, the radially extended portion extends between an inner end connected

to the core and an outer end and the at least one attachment structure is connected to

the radially extending portion between the inner end and the outer end. In certain



embodiments, the attachment structure is connected to the radially extending portion

adjacent the outer end.

In certain embodiments, the lobe includes an outer portion and an

inner portion, and the inner portion is positioned between the outer portion and the

axis of rotation and includes a reduced section portion. In certain embodiments, the

outer portion includes a hypocycloidal portion, and the inner portion includes an

epicycloidal portion. Hypocycloidal and epicycloidal, as used herein, may include

mathematically exact hypocycloids and epicycloids or may approximate

hypocycloids and epicycloids, respectively. In certain embodiments, the radially

extending portion provides tensile reinforcement across the reduced section portion

when the lobes are subjected to tensile loads (e.g., centrifical acceleration loads from

high speed rotation). In certain embodiments, the attachment structure is adapted to

interlock the molded portion within the outer portion of the lobe.

In certain embodiments, the molded portion substantially

encapsulates the core. In certain embodiments, the molded portion encapsulates the

core between the first end and the second end of the core and leaves the core

exposed at the first end and the second end of the core. In other embodiments, the

molded portion may completely encapsulate the core. In certain embodiments, the

molded portion encircles the axis of rotation. In other embodiments, the molded

portion may be segmented. In certain embodiments, the segmented portion of the

molded portion may each define or partially define a lobe segment. In certain

embodiments, the core includes a metallic material (e.g., aluminum, steel, titanium,

etc.), and the molded portion includes a composite or a thermoplastic material (e.g.,

Kevlar®, fiberglass, nylon, etc.). In certain embodiments, the core is substantially

made of metallic material, and the molded portion is substantially made of

composite material. In certain embodiments, the core is made of extruded metallic

material (e.g., extruded aluminum).

Still another aspect of the present disclosure relates to a method of

making a supercharger rotor that includes providing a core and over-molding a

molded portion over at least a portion of the core. In particular, the core is adapted

to rotate about an axis of rotation when rotatably mounted to a housing of the

supercharger, and the molded portion includes at least one lobe. In certain

embodiments, the core includes at least one radially extending portion, and the over-



molding of the core includes over-molding the at least one lobe over the at least one

radially extending portion. In certain embodiments, the method of making the

supercharger rotor further includes extruding the core with an extrusion dye. In

certain embodiments, the over-molding of the core further includes extrusion over-

molding of the at least one lobe over the at least one radially extending portion. In

certain embodiments, extruding the core with the extrusion dye includes helical

extruding. In certain embodiments, the extrusion over-molding of the at least one

lobe includes helical extrusion over-molding.

Yet another aspect of the present disclosure relates to a supercharger

rotor that includes a core and molded portion. The core is adapted to rotate about an

axis of rotation when rotatably mounted to a housing of the supercharger. The

molded portion includes at least one lobe. The at least one lobe is molded over at

least a portion of the core.

Another aspect of the present disclosure relates to a supercharger

rotor that includes a composite lobe arrangement and a first stub shaft arrangement.

The composite lobe arrangement extends between a first end and a second end. The

composite lobe arrangement includes at least one lobe. The first stub shaft

arrangement is mounted to the first end of the composite lobe arrangement. The first

stub shaft arrangement is adapted to rotate about an axis of rotation when rotatably

mounted to a housing of the supercharger. In certain embodiments, the supercharger

rotor further includes a second stub shaft arrangement that is mounted to the second

end of the composite lobe arrangement. The second stub shaft arrangement is also

adapted to rotate about the axis of rotation when rotatably mounted to the housing of

the supercharger. In certain embodiments, the first stub shaft and/or the second stub

shaft arrangement is surface mounted to the first end and/or the second end of the

composite lobe arrangement, respectively (e.g., by adhesives, welding, etc.).

In certain embodiments, the stub shaft arrangements include a stub

shaft and a flange. In certain embodiments, one or both of the flanges of the stub

shaft arrangements are flush mounted with the ends of the composite lobe

arrangement. In certain embodiments, the first stub shaft arrangement defines an

outer diameter that is radially positioned nearer to the axis of rotation than an

innermost portion of a working surface of the composite lobe arrangement. In other

embodiments, the flange of the first stub shaft arrangement defines an outer diameter



that is spaced from the axis of rotation substantially the same as the innermost

portion of the working surface of the composite lobe arrangement. In still other

embodiments, the flanges of the stub shaft arrangements define an outer diameter

that is radially spaced from the axis of rotation substantially the same as the

innermost portion of the working surface of the composite lobe arrangement. In still

other embodiments, the flanges of the stub shaft arrangements define an outer

diameter that is radially spaced from the axis of rotation substantially the same as an

outermost portion of the working surface of the composite lobe arrangement. In still

other embodiments, the flanges of the stub shaft arrangements match a profile of the

composite lobe arrangement and form an extension of that profile. More than one of

the stub shaft mounting configurations may be used on the same rotor and/or the

same supercharger.

Still another aspect of the present disclosure relates to a method of

making a supercharger rotor that includes providing a composite lobe arrangement

and mounting a first stub shaft arrangement to the composite lobe arrangement. In

particular, the composite lobe arrangement extends between a first end and a second

end. The composite lobe arrangement includes at least one lobe. Mounting the first

stub shaft arrangement to the composite lobe arrangement includes mounting the

first stub shaft arrangement to the first end of the composite lobe arrangement. The

first stub shaft arrangement is adapted to rotate about an axis of rotation when

rotatably mounted to a housing of the supercharger. In certain embodiments, the

method of making the supercharger rotor further includes mounting a second stub

shaft arrangement to the second end of the composite lobe arrangement. The second

stub shaft arrangement is adapted to rotate about the axis of rotation when rotatably

mounted to the housing of the supercharger.

A variety of additional aspects will be set forth in the description that

follows. These aspects can relate to individual features and to combinations of

features. It is to be understood that both the foregoing general description and the

following detailed description are exemplary and explanatory only and are not

restrictive of the broad concepts upon which the embodiments disclosed herein are

based.



Brief Description of the Drawings

Figure 1 is a perspective view of a Roots-type blower according to

the principles of the present disclosure;

Figure 2 is a semi-schematic end view of the Roots-type blower of

Figure 1 with an end cap and a pulley removed;

Figure 3 is a perspective view of a rotor set of the Roots-type blower

of Figure 1;

Figure 4 is a perspective view of a core of a rotor of the rotor set of

Figure 3;

Figure 5 is a top plan view of the core of Figure 4;

Figure 6 is a cross-sectional end elevation view of the core of Figure

4, as called out at Figure 5;

Figure 7 is an end elevation view of the core of Figure 4;

Figure 8 is a perspective view of another rotor set adapted for use in

the Roots-type blower of Figure 1;

Figure 9 is a cross-sectional end elevation view of another Roots-type

blower;

Figure 10 is a perspective view of still another rotor set adapted for

use in the Roots-type blower of Figure 1;

Figure 11 is a perspective view of another Roots-type blower

according to the principles of the present disclosure;

Figure 12 is another perspective view of the Roots-type blower of

Figure 11;

Figure 13 is the perspective view of Figure 12, but exploded thereby

revealing a rotor set;

Figure 14 is the exploded perspective view of Figure 13, but with a

molded portion of a rotor of the rotor set hidden thereby revealing a core of the

rotor;

Figure 15 is an enlarged portion of Figure 14;

Figure 16 is a perspective view of the rotor set of Figure 14 with the

molded portion of the rotor hidden;

Figure 17 is a perspective view of the rotor of Figure 14;



Figure 18 is the perspective view of Figure 17, but with the molded

portion of the rotor hidden thereby revealing the core of the rotor;

Figure 19 is the perspective view of Figure 18 of the core of the rotor;

Figure 20 is a perspective view of an element of the core of the rotor

of Figure 14;

Figure 1 is an elevation view of the element of Figure 20;

Figure 22 is a cross-sectional end elevation view of the rotor of

Figure 14; and

Figure 23 is a cross-sectional longitudinal elevation view of the rotor

of Figure 14.

Detailed Description

Reference will now be made in detail to example embodiments of the

present disclosure. The accompanying drawings illustrate examples of the present

disclosure. When possible, the same reference numbers will be used throughout the

drawings to refer to the same or like parts. Since many embodiments of the

invention can be made without departing from the spirit and scope of the invention,

the invention resides in the claims hereinafter appended.

According to the principles of the present disclosure, improvements

may be made to supercharger rotors that facilitate reduced rotational inertia (i.e.,

reduced mass moment of inertia) of the rotors. Reduced rotational inertia allows the

supercharger rotor and thereby the supercharger to accelerate with correspondingly

reduced input torque and power requirements. Reducing the input torque and/or the

power required provides several benefits. For example, certain superchargers are

powered by a clutched input shaft. A reduced input torque and/or a reduced input

power required by the supercharger allows the clutch and/or other drive components

(e.g., drive belts, bearings, electric drive motors, etc.) to be reduced in size, cost,

weight, etc. For a given size clutch, electric drive motor, drive belt, etc., reduced

rotational inertia of the supercharger may result in increased acceleration of the

supercharger and thereby reduce lag time of the supercharger to build up pressure,

mass flow rate, etc. Furthermore, the benefits of reducing the rotational inertia of

the rotor may include both reduced input torque and increased rotor acceleration,



thereby reducing the requirements on the drive components and increasing the

acceleration of the supercharger.

In certain internal combustion engine arrangements, a supercharger is

clutched thereby allowing the engine arrangement to be run both with the

supercharger engaged and running and also to be run with the supercharger

disconnected and idle. By clutching the supercharger, the engine arrangement can

be run in different configurations to best match different load conditions that the

engine arrangement may be operated in. In still other engine arrangements, the

supercharger may be powered by a variable speed device (e.g., a variable speed

electric motor, a variable speed belt system, etc.). In such engine arrangements, it

may be desired to minimize rotational inertia of the rotors of the supercharger. By

minimizing the rotational inertia of the supercharger, the acceleration rate of the

supercharger can be increased for a given clutch, a given electric motor, etc.

Furthermore, smaller drive components for the supercharger may be used, and, in

cases where the supercharger rotor is directly connected to a crankshaft of the

internal combustion engine, lowered rotational inertia of the supercharger results in

less torque required of the crankshaft to accelerate the supercharger and thereby

allows more torque from the crankshaft to go towards accelerating the vehicle, etc.

In an example application, a clutch spins-up a supercharger from a

standstill to 14,000 RPM in 0.20 second in response to a demand from a controller

for supercharging of an engine. Assuming constant acceleration (e.g., constant input

torque), certain parameters of the supercharger are given below.

Vo.o = 0 RPM = 0 rad / s

Vo.2 = 14,000 RPM = 1,466 radians / s

A = dv / dt = (14,000 - 0) RPM / 0.2 s = 70,000 RPM / s = 7,330 radians / s2

Where Vo.o is the initial rotational velocity, V 0.2 is the rotational velocity at a time of

0.2 seconds, and A is the constant acceleration.

Certain example prior art supercharger rotors may have example

rotational inertias that range from about 4 x 10 4 to about 5 x 10~3 kg m2. By

reducing the example rotational inertias in half, to about 2 x 10 4 to about 2.5 x 10~3

kg m2, the input torque, used to accelerate the rotor, could be reduced by half or the

spin-up time could be reduced, approaching half of the former spin-up time.

Alternatively, the input torque and the former spin-up time could both be reduced.



The reduction in the rotational inertia may, for example, be

accomplished by replacing a rotor, primarily made of aluminum, with a composite

rotor, according to the principles of the present disclosure. Such improvement may

be made to retrofit an existing design and may be applied to a new design. Such

improvement may be applied to rotors with 1 lobe, 2 lobes, 3 lobes, 4 lobes, 5 lobes,

6 lobes, and more than 6 lobes. Such improvement may be applied to rotors with

helical twist and to straight rotors with no helical twist.

According to the principles of the present disclosure, improvements

may be made to supercharger rotors that facilitate structural improvements. The

structural improvements may facilitate improvements in a profile, P, of a working

surface of the rotor. The term "working surface" of the rotor, as used herein, is the

surface of the rotor that interfaces with a working surface of the opposite rotor and

thereby pumps gas through the supercharger. The structural improvements may

facilitate optimizing a shape of the profile, P, of the working surface (e.g., allow

more helical twist, allow deeper undercuts, etc.) and/or may facilitate increasing a

number, N, of the rotor lobes.

For example, U.S. Patent No. 7,866,966 discloses a Roots-type

blower with increased thermodynamic efficiency when compared to other Roots-

type blowers, known in the art. In particular, U.S. Patent No. 7,866,966 discloses

rotors with four lobes and a twist angle of 120 degrees. In contrast, a Roots-type

blower disclosed at U.S. Patent No. 4,828,476 illustrates rotors with three lobes.

Certain prior art Roots-type blowers include a twist angle of 60 degrees. Other prior

art Roots-type blowers include a twist angle of 0 degrees (i.e., no twist angle). As

mentioned at U.S. Patent No. 7,866,966, certain prior art Roots-style blower rotors

utilize a 60 degree twist angle on the lobes because, at the time, a 60 degree twist

angle was the largest twist angle a lobe hobbing cutter could accommodate. By

increasing the number, N, of the lobes per rotor, increasing the twist angle, a,

various improvements in performance can be achieved. In particular, noise levels

may be reduced, higher pressure ratios may be produced, and/or higher

thermodynamic efficiencies may result. In addition, further tailoring of the profile,

P, of the lobes of the rotors may further increase performance in terms of noise,

pressure ratio, thermodynamic efficiency, etc.



However, as illustrated at Figures 2 and 9, increasing the number, N,

of the lobes 47, 49, 347, 349 on the rotor 37, 39, 337, 339, increasing the twist angle

a , a', and/or optimizing the profile, P, P', of the lobes 47, 49, 347, 349 of the rotor

37, 39, 337, 339 may result in a reduced minimum cross-section, R, of a base of the

lobe 47, 49 (e.g., relative to a widest portion, M, of the lobe 47, 49). Increasing the

number, N, of the lobes 47, 49, 347, 349 on the rotor 37, 39, 337, 339, increasing the

twist angle a , a', and/or optimizing the profile, P, P', of the lobes 47, 49, 347, 349 of

the rotor 37, 39, 337, 339 may result in a reduced minimum thickness, S, between

the profile, P, of the rotor 37, 39, 337, 339 and a shaft 41, 43, 641, 643 of the rotor

37, 39, 337, 339. The structural improvements, according to the principles of the

present disclosure, may facilitate increasing the number, N, of the lobes 47, 49, 347,

349, 647, 649 on the rotor 37, 39, 337, 339, 637, 639; increasing the twist angle a,

a'; and/or optimizing the profile, P, P', of the lobes 47, 49, 347, 349, 647, 649 of the

rotor 37, 39, 337, 339, 637, 639. The structural improvements may thereby facilitate

performance improvements, mentioned above, of the supercharger.

According to the principles of the present disclosure, improvements

may be made to supercharger rotors that facilitate strength improvements. As it is

typically desired to operate such Roots-style blowers at high rotational operating

speeds (e.g., 15,000 to 18,000 RPM or 12,000 to 15,000 RPM) substantial

centrifugal acceleration results in high tensile loads along the lobes 47, 49, 347, 349,

647, 649 as the lobes 47, 49, 347, 349, 647, 649 extend radially outward. As it may

be desired to operate such Roots-style blowers at high rotational accelerations (e.g.,

13,000 to 16,000 radians per second squared or greater than 14,000 radians per

second squared or greater than 20,000 radians per second squared) substantial

tangential acceleration may result in high bending loads across the lobes 47, 49, 347,

349, 647, 649. Furthermore, such centrifugal acceleration, such tangential

acceleration, and/or other loads may result in high stresses and/or high strains at

various locations of the rotor 37, 39, 337, 339, 637, 639 (e.g., at the minimum cross-

section, R, R , of the base of the lobe 47, 49, 347, 349, 647, 649, at the minimum

thickness, S, S', between the profile, P, P', of the rotor 37, 39, 337, 339, 637, 639 and

the shaft 41, 43, 341, 343, 641, 643, etc.). Such high stresses and/or high strains

may result in structural, strength, and/or deformation concerns. For example, the

deformation concerns may include elongation concerns for the lobes 47, 49, 347,



349, 647, 649. As it is desired for clearances between tips 47t, 49t, 647t, 649t of the

lobes 47, 49, 347, 349, 647, 649 to run as close as practical to overlapping

cylindrical chambers 27, 29, 327, 329 of a housing 13, 313, 613 of the Roots-style

blower to reduce air leakage across the tips 47t, 49t, 647t, 649t, it is desired to

minimize elongation of the lobes 47, 49, 347, 349, 647, 649.

According to the principles of the present disclosure, improvements

may be made to supercharger rotors that facilitate creep improvements. In

particular, high operating temperatures combined with the high tensile stress from

rotation may cause a plastic/composite rotor without an underlying support to creep.

This permanent radial deformation can cause contact with the housing or the

opposing rotor which is detrimental to the operation of the supercharger.

According to the principles of the present disclosure, improvements

may be made to supercharger rotors that facilitate geometric improvements. The

structural improvements may facilitate the reduction or elimination of the minimum

thickness, S, S', and thereby allow an improved and/or optimized profile, P, of a

working surface of the rotor, may facilitate an increase in the number, N, of the

lobes, may facilitate an increase in twist, etc. The geometric and structural

improvements may co-enable each other.

Turning now to Figures 1-7, a supercharger (i.e., a Roots-type

blower) 11 is illustrated according to the principles of the present disclosure.

Turning also to Figures 11-16, a supercharger (i.e., a Roots-type blower) 6 11 is

illustrated according to the principles of the present disclosure. In certain

embodiments, the supercharger 11, 6 11 is adapted to mount to an internal

combustion engine, and thereby pump air or an air/fuel mixture into the internal

combustion engine. By such supercharging of an internal combustion engine, power

output of the internal combustion engine may be increased. Alternatively, a

displacement of the internal combustion engine may be reduced when the

supercharger 11, 611 is mated thereto. By including a supercharged engine in a

vehicle, a smaller displacement engine may provide equivalent performance

compared to that of a naturally aspirated internal combustion engine of a larger

displacement. By using the supercharged engine of the smaller displacement, engine

size and/or engine weight of the vehicle may be reduced. In certain embodiments,

the supercharger 11, 6 11 may be activated and deactivated by a clutch and/or an



electric motor. When high power is required of the internal combustion engine, the

supercharger 11, 6 11 may be activated and thereby deliver pressurized air or a

pressurized air/fuel mixture to the internal combustion engine thereby substantially

increasing the power output of the internal combustion engine. Such high power

may be required when accelerating the vehicle (e.g., when passing, when

accelerating from a stop light, when auxiliary hydraulic circuits are activated, when

climbing hills, etc.). When, for example, cruising on a level road, the power

required of the internal combustion engine may be substantially reduced. When the

internal combustion engine is only required to produce low power, the supercharger

11, 611 may be deactivated. The internal combustion engine, running with a

deactivated supercharger, may consume substantially less fuel than an equivalent

larger displacement internal combustion engine with substantially the same low-

power load.

As illustrated at Figures 1 and 12, the supercharger 11, 6 11 includes

an inlet 17, 617 and an outlet 19, 619. The inlet 17, 617 may draw in fresh air or an

air/fuel mixture at atmospheric pressure or at below atmospheric pressure. Upon the

supercharger 11, 611 being activated, the air or the air/fuel mixture is pumped to the

outlet port 19, 619. As uncompressed volumetric flow through the supercharger 11,

6 11 may exceed uncompressed volumetric flow through combustion chambers of

the internal combustion engine, the air or the air/fuel mixture may become

compressed and increase in pressure and/or in temperature. In certain embodiments,

heat exchangers (e.g., coolers, intercoolers, etc.) are provided in and/or with the

supercharger 11, 611 (e.g., at the outlet port 19, 619 of the supercharger 11, 6 11) to

reduce the temperature of the air or air/fuel mixture.

The outlet port 19, 619 of the supercharger 11, 611 may be adapted to

connect to an intake manifold of the internal combustion engine. In the depicted

embodiment, the outlet port 19, 619 includes an end surface 21, 621 that is

substantially perpendicular to a longitudinal axis of the supercharger 11, 611. The

outlet port 19, 619 further includes a side surface 23, 623 and a side surface 25, 625.

Input power may be supplied to the supercharger 11, 6 11 by a pulley 15.

Alternatively, input power may be supplied to the supercharger 11, 6 11 by an

electric motor or other power means.



In the depicted embodiment, the pulley 15 is connected to an input

shaft that drives a pair of gears, 615 (see Figure 11). The input shaft and the pair of

gears 615 thereby drive a first rotor 37, 637 and a second rotor 39, 639 in opposite

rotational directions. As depicted, the pair of gears 615 is arranged such that the pair

of rotors 37, 39, 637, 639 run at the same rotational velocity. In addition, the pair of

gears 615 times each of the rotors 37, 39, 637, 639 such that a set of lobes 47, 647 of

the rotor 37, 637 meshes with a set of lobes 49, 649 of the second rotor 39, 639. In

the embodiments depicted at Figures 2, 3, and 11-14, the first rotor 37, 637 includes

four lobes 47a, 47b, 47c, 47d, 647a, 647b, 647c, 647d, and the second rotor 39, 639

includes four lobes 49a, 49b, 49c, 49d, 649a, 649b, 649c, 649d. As the rotors 37,

39, 637, 639 rotate and the lobes 47, 49, 647, 649 intermesh, air is pumped from the

inlet port 17, 617 to the outlet port 19, 619 of the supercharger 11, 6 11. The air or

the air/fuel mixture is prevented from leaking around end surfaces 47s 1, 47s2 of the

first rotor 37, 637 by a seal and/or a close clearance between the end surfaces 47s 1,

47s2 and the housing 13, 613 of the supercharger 11, 611. Likewise, the air or the

air/fuel mixture is kept from leaking around end surfaces 49s 1, 49s2 by a seal or

close clearance between the end surfaces 49s 1, 49s2 and the housing 13, 613 of the

supercharger 11, 6 11.

The housing 13, 613 of the supercharger 11, 611 further includes a

pair of overlapping cylindrical chambers 27, 29 that respectively include a pair of

cylindrical surfaces 53, 55 that meet each other at an inlet cusp 30a and at an outlet

cusp 30b. When the lobes 47, 49, 647, 649 intermesh with each other, they also

substantially seal with each other to prevent the gas (e.g., the air or the air/fuel

mixture) from leaking backwards between the higher pressure outlet port 19, 619

and the lower pressure inlet port 17, 617. The lobes 47, 49, 647, 649 each include a

respective tip 47t, 49t, 647t, 649t. The tips 47t, 647t effectively seal against the

cylindrical surface 53 of the cylindrical chamber 27 when in close proximity to the

cylindrical surface 53. Likewise, the tips 49t, 649t effectively seal with the

cylindrical surface 55 of the cylindrical chamber 29 when in close proximity to the

cylindrical surface 55. Figure 9 illustrates an example of how similar cylindrical

surfaces 353, 355 intersect with an outlet port 319. Figure 13 illustrates an

embodiment of the housing 613 that includes a main housing 6 13A and an end cap

portion 613B.



As illustrated at Figures 3, 13, and 16, the rotors 37, 39, 637, 639

include a twist between the first end surfaces 47s 1, 49s 1 and the second end surfaces

47s2, 49s2. In the depicted embodiment, the twist is a helical twist that sweeps

about a respective axis Al, A2 over a sweep angle a . In certain embodiments, the

lobe or lobes 47, 49, 647, 649 extend along a helical path H (see Figures 4, 17, and

18). In the depicted embodiment, the rotor 37, 637 includes a left-hand twist, and

the rotor 39, 639 includes a right-hand twist. In the embodiments depicted at

Figures 3 and 16, the sweep angle a is 160 degrees.

The profile, P, of the rotors 37, 39, 637, 639 is developed such that a

close intermeshing of the rotors 37, 39, 637, 639 occurs as they continuously meet

each other near a center of the supercharger 11, 611. In the depicted embodiments,

the profile, P, is developed with a distinct outer portion 62 and a distinct inner

portion 64 that meet each other at a cusp 66 on each side of each of the lobes 47, 49,

647, 649. In certain embodiments, the outer portion 62 may be developed as a

hypocycloidal-like geometry, and the inner portion 64 may be developed as an

epicycloidal-like geometry. As illustrated at Figures 2 and 9, typically, the

maximum section, M, M' (e.g., a maximum transverse thickness), of each of the

lobes 47, 49, 647, 649 is found at the outer portion 62. Conversely, the minimum

section, R (e.g., a minimum transverse thickness), of the lobes 47, 49, 647, 649 is

typically found at the inner portion 64. The profile, P, of the rotors 37, 39, 637, 639

therefore results in the minimum section, R, being located nearer to the axis Al, A2

than the maximum section, M, thus placing a greater centrifugal load per unit area

and/or a greater tangential load per unit area (e.g., bending stress, shear stress,

and/or tensile stress) on the reduced section, R.

According to the principles of the present disclosure, a core 110, 710

is provided within each of the rotors 37, 39, 637, 639. In the depicted embodiment,

the rotors 37, 39, 637, 639 are twisted, and therefore the core 110, 710 of the rotor

37, 637 is a left-hand core 110L, 710L. Likewise, the rotor 39, 639 includes a right-

hand core 110R, 7 1OR. The cores 110L, 110R, 710L, 7 1OR substantially include the

same sweep angle a as their respective rotors 37, 39, 637, 639. As depicted, the core

110, 710 includes a central portion 150, 750, a first shaft portion 162, 762, and a

second shaft portion 164, 164. The core 110, 710 extends between a first end 112,

712, adjacent the first shaft portion 162, 762, and a second end 114, 714 adjacent the



second shaft portion 164, 764. The central portion 150, 750 includes one or more

radially extending portions 180, 780. As depicted, four radially extending portions

180a, 180b, 180c, 180d, 780a, 780b, 780c, 780d are included and equally spaced

about the axis Al, A2. The radially extending portions 180, 780 generally extend

between a first end 182, 782 and a second end 184, 784. The first end 182, 782 is

adjacent the first end 112, 712 of the core 110, 710, and the second end 184, 784 is

adjacent the second end 114, 714 of the core 110, 710. In certain embodiments, the

radially extending portion or portions and the lobe or lobes extend along the helical

path H (see Figures 4, 17, and 18). The radially extending portions 180, 780 extend

between an inner end 192, 792 and an outer end 194, 794. As depicted, the inner

end 192, 792 is connected to the central portion 150, 750 and the outer end 194, 794

is spaced radially outwardly from the inner end 192, 792.

As depicted at Figures 4-7, the core 110 may be formed as an

extrusion. In certain embodiments, the extrusion is a metal extrusion. In certain

embodiments, the extrusion may be an aluminum extrusion. The extrusion may be a

helical extrusion.

As depicted at Figures 14-16 and 18-23, the core 710 may be formed

from a stack 900 of sheets 910. In certain embodiments, the sheet 910 is a metal

sheet (e.g., sheet metal). In certain embodiments, the sheet 910 may be an

aluminum sheet. In certain embodiments, the sheet 910 may be a stamped sheet.

The sheets 910 may be stacked rotationally offset from each other thereby forming

the stack 900 as a helical stack 900H (see Figure 19). In certain embodiments, the

sheets 910 may be joined to each other when formed into the stack 900. The sheets

910 may include interlocking features that join the sheets 910 to each other. The

sheets 910 may be press-fit onto the shaft 643 and thereby be joined to each other.

The sheets 910 may be welded to each other. The sheets 910 may be soldered to

each other. The sheets 910 may be brazed to each other. The sheets 910 may be

fastened to each other. The sheets 910 may be bonded to each other. The sheets 910

may be over-molded and thereby be joined to each other. The sheets 910 may

include a hole 920 for the shafts 641, 643. The sheets 910 may join at the hole 920

to the shafts 641, 643.

As depicted, the sheets 910 are substantially a two dimensional

extrusion. In the depicted embodiment, the sheets 910 have a thickness of about 2



millimeters. In other embodiments, the thickness of the sheets 910 may range from

about 1 millimeter to about 5 millimeters. In still other embodiments, the sheets 910

may have other thicknesses.

As depicted, the sheets 910 stack directly on each other. In other

embodiments, the sheets 910 may be spaced from each other. The over-molding

material may fill the space between the sheets 910. As depicted, the sheets 910 are

substantially the same. In other embodiments, the sheets 910 may be different from

each other and/or may form spaces and/or pockets with each other. The over-

molding material may fill the spaces and/or the pockets formed by the sheets 910.

As depicted, the sheets 910 are substantially planer. In other

embodiments, the sheets 910 may be formed in three dimensions. For example,

interlocking tabs may be formed on the sheets 910 for attachment to neighboring

sheets 910. As another example, by curving the sheets 910, spaces may be formed

between adjacent sheets 910. The over-molding material may fill such spaces

between the sheets 910.

An attachment structure 250, 850 is included on the core 110, 710.

As depicted, each of the radially extending portions 180, 780 includes the

attachment structure 250, 850. As depicted, the attachment structure 250, 850 is

located at or adjacent to the outer end 194, 974. The attachment structure 250, 850

may extend between the first end 182, 782 and the second end 184, 784 of the

radially extending portions 180, 780. As depicted, the first end 182, 782 and the

second end 184, 784 are spaced from each other by a length L. As semi-

schematically illustrated at Figure 2, the core 110, 710 may have varying

proportions with respect to the rotors 37, 39, 637, 639. As illustrated at Figures 7

and 22, the radially extending portions 180, 780 of the core 110, 710 may be defined

by a thickness t . As illustrated, the thickness t is a constant thickness. In other

embodiments, the thickness t may vary. As illustrated, the radially extending

portions 180, 780 are continuous in the radial direction. In other embodiments, the

radially extending portions 180, 780 may be perforated, may include holes, may

include discrete and disconnected segments, may include barbs, etc. As depicted,

the attachment structure 250, 850 generally coincides with the outer portion 62 of

the lobes 47, 49, 647, 649. In other embodiments, the attachment structure 250, 850

may include other various forms. As depicted, the attachment structure 250, 850



includes an interlocking form 930 with a shape of the double dagger typographical

symbol, † (see Figure 21). In particular, a radial segment 932 extends radially and is

part of the radially extending portions 180, 780. The radial segment 932 is

intersected with a first cross-segment 934 and a second cross-segment 936. The first

cross-segment 934 and the second cross-segment 936 are generally perpendicular to

the radial segment 932 in the depicted embodiment. The first cross-segment 934 is

longer than the second cross-segment 936 in the depicted embodiment.

The core 110, 710 is adapted to provide radial strength, stiffness, and

creep resistance to the lobes 47, 49, 647, 649 of the rotors 37, 39, 637, 639. The

cores 110, 710 are adapted to reinforce the rotors 37, 39, 637, 639. The radially

extending portion 180, 780 of the core 110, 710 may be adapted to reinforce a

minimum thickness, S (see Figure 2), between a root 68 of the profile P and a shaft

hole of the shaft 41, 43, 641, 643. The radially extending portion 180, 780 of the

core 110, 710 may be adapted to reinforce the reduced section, R, of the rotors 37,

39, 637, 639.

As depicted at Figures 3 and 5, the first end 182 of the radially

extending portion 180 extends to the first end surface 47s 1, 49s 1. Likewise, the

second end 184 of the radially extending portion 180 extends to the second end

surface 47s2, 49s2. In other embodiments, such as an embodiment of a supercharger

3 11, depicted at Figure 9, and the embodiment of the supercharger 6 11, depicted at

Figures 13 and 23, the radially extending portion 180, 780 stops short of end

surfaces of lobes 347, 349, 647, 649.

As illustrated at Figures 2, 3, 22, and 23, the rotors 37, 39, 637, 639

each include a molded portion 210, 210', 810 that is molded over a respective one of

the cores 110, 710. As the rotors 37, 39, 637, 639 twist, the molded portion 210,

210', 810 correspondingly twists. In particular, the rotor 37, 637 includes a left-hand

twisted molded portion 210L, 810L. Likewise, the rotor 39, 639 includes a right-

hand twisted molded portion 2 1OR, 8 1OR. The molded portions 210, 210', 810

extend between a first end 212, 812 and a second end 214, 814. As depicted, the

first end 212, 812 coincides with the first end surfaces 47sl, 49sl of the lobe 47,

647. Likewise, the second end 214, 814 coincides with the second end surfaces

47s2, 49s2.



The molded portion 210, 210', 810 may be injection molded over the

core 110, 710. In other embodiments, the molded portion 210, 210', 810 is extrusion

molded over the core 110, 710. In other embodiments, the molded portion 210,

210', 810 is laid up over the core 110, 710. The molded portion may be made of

plastic, thermal plastic, thermal setting plastic, nylon, carbon fiber, fiberglass, and/or

other materials known in the art of molding, injection molding, extrusion molding,

etc. The molded portion 210, 210', 810 may be molded to a finished profile P.

Alternatively, some or all of the molded portion 210, 210', 810 may be finished

machined to a finished profile P. The molded portion 210, 210', 810 may interlock

with the radially extending portion 180, 780. The molded portion 210, 210', 810

may interlock with the attachment structure 250, 850. The interlocking of the

attachment structure 250, 850 and the molded portion 810 may provide radial

attachment support between the core 710 and the molded portion 810. The molded

portion 210, 210', 810 may partially encapsulate the radially extending portion 180,

780. Alternatively, the molded portion 210, 210', 810 may fully encapsulate the

radially extending portion 180, 780.

In embodiments where the stack 900 is the helical stack 900H, a

series of steps 940 may be formed from one of the sheets 910 to another of the

sheets 910 (see Figure 19). The series of the steps 940 may interlock with the

molded portion 810. The interlocking of the steps 940 and the molded portion 810

may provide axial attachment support between the core 710 and the molded portion

810.

Turning now to Figure 8, a pair of rotors 437, 439, according to the

principles of the present disclosure are illustrated. The rotors 437, 439 may be

adapted to be installed within the housing 13, 613 of the supercharger 11, 6 11. The

rotor 437 includes a set of four lobes 447, and the rotor 439 includes a set of four

lobes 449. In other embodiments, the rotor 437, 439 may include more than four

lobes 447, 449. In other embodiments, the rotor 437, 439 may include fewer than

four lobes 447, 449. The lobes 447, 449 are generally similar to the lobes 47, 49,

described above. The lobes 447, 449 extend between a first end 412 and a second

end 414.

Unlike conventional rotors of conventional superchargers, the rotors

437, 439 do not include a central hole that encloses a shaft. Instead, the rotors 437,



439 may be formed of a central lobed portion 448 that extends between ends

surfaces 447s 1, 449s 1 and end surfaces 447s2, 449s2. By not including the shaft

hole, no thin section (e.g., S, S', illustrated at Figures 2 and 9, respectively) is

formed between a bottom of a root 468 between adjacent lobes 447, 449 and a shaft

hole. Instead, a center of the rotors 437, 439 can be filled and continuous

throughout the central lobed portion 448.

The central lobed portion 448 may be made of a composite or a

thermoplastic material (e.g., Kevlar®, fiberglass, nylon, etc.). The central lobed

portion 448 may include a molded portion 410. The central lobed portion 448 may

substantially be a single molded piece 410. In certain embodiments, the method of

making the supercharger rotor 437, 439 further includes extruding the central lobed

portion 448 with an extrusion dye. In certain embodiments, the central lobed portion

448 is made by extrusion molding. In certain embodiments, extruding the central

lobed portion 448 with the extrusion dye includes helical extruding. The molded

portion 410 may be a right-hand molded portion 4 1OR or a left-hand molded portion

410L. In certain embodiments, the extrusion molding of the central lobed portion

448 includes helical extrusion over-molding. The central lobed portion 448 may be

injection molded. In other embodiments, the central lobed portion 448 may be

extrusion molded over a core (e.g., the core 110, the core 710, etc.). In other

embodiments, the central lobed portion 448 may be laid-up. The central lobed

portion 448 may be made of plastic, thermal plastic, thermal setting plastic, nylon,

carbon fiber, fiberglass, and/or other materials known in the art of molding, injection

molding, extrusion molding, etc. The central lobed portion 448 may be molded to a

finished profile P. Alternatively, some or all of the central lobed portion 448 may be

finished machined to a finished profile P.

A first shaft portion 441A (e.g., a stub shaft) may be mounted to the

end surface 447s2. Likewise, a second shaft portion 44 IB may be mounted to the

end surface 447s 1. Likewise, a first shaft portion 443A may be mounted to end

surface 449s2, and a second shaft portion 443B may be mounted to the end surface

449s 1. Various methods and means may be used to connect the shaft portions 441A,

441B, 443A, 443B and their respective end surfaces 447s 1, 447s2, 449s 1, 449s2.

The methods may include adhesives, welding, fasteners, interlocking molding, etc.



The first shaft portion 441A (e.g., the stub shaft) may be mounted to

the end 182, 782. Likewise, the second shaft portion 441B may be mounted to the

end 184, 784. Likewise, a first shaft portion 443A may be mounted to the end 182,

782, and a second shaft portion 443B may be mounted to the end 184, 784. Various

methods and means may be used to connect the shaft portions 441A, 44 IB, 443A,

443B and the respective ends 182, 184, 782, 784. The methods may include

adhesives, welding, fasteners, interlocking molding, etc.

The shaft portions 441A, 44IB, 443A, 443B may each include a

flange 450. The flange 450 may include an outer perimeter 45 1 and a face 452,

generally perpendicular to the shaft portion. The shaft portions 441A, 44 IB, 443A,

443B may generally fit and function in an interchangeable way with the rotor shafts

41, 43, 641, 643.

As depicted, the perimeter 451 may be cylindrical and extend radially

up to the root 468 between the adjacent lobes 447, 449. In certain embodiments, the

flange 450 may be flush with the end surfaces 447s 1, 447s2, 449s 1, 449s2 or the

ends 182, 184, 782, 784. In certain embodiments, the flange 450 may be counter

sunk and/or counter-bored into the end surfaces 447sl, 447s2, 449sl, 449s2. In

certain embodiments, the flange 450 may connect to the ends 182, 184, 782, 784. In

certain embodiments, the outer perimeter 451 may generally include the profile, P,

of the rotor 437, 439. The flange 450 thereby may be an extension of the lobes 447,

449. The flange 450 may thereby cover a respective one of the end surfaces 447s 1,

447s2, 449sl, 449s2. In certain embodiments, the flange 450 of one of the rotors

437, 439 may extend to an outer diameter defined by the corresponding rotor tips.

In certain embodiments, the flange 450 may be cylindrical with an outer diameter

corresponding to the outer diameter defined by the corresponding rotor tips.

Turning now to Figure 10, a pair of rotors 437, 539, according to the

principles of the present disclosure is illustrated. The rotors 437, 539 may be

adapted to be installed within the housing 13 613 of the supercharger 11, 611. The

rotor 437 is discussed in detail above. The rotor 539 is discussed in detail below.

Figure 10 illustrates that various styles of rotors 437, 539 may be used together in

the supercharger 11, 6 11. Alternatively, two rotors of the same style (e.g., the style

of the rotor 539) may be used together. Like the rotor 439, the rotor 539 includes a

set of four lobes 549. In other embodiments, the rotor 539 may include more than



four lobes 549. In other embodiments, the rotor 539 may include fewer than four

lobes 549. The lobes 549 are generally similar to the lobes 47, 49, 647, 649,

described above. The lobes 447, 549 extend between a first end 412 and a second

end 414.

As with the rotors 437, 439, 637, 639, the rotor 539 may not

necessarily include a central hole that encloses a shaft. Instead, the rotor 539 may be

formed of a central lobed portion 548 that extends between ends surface 549s 1 and

end surface 549s2. As with the rotors 437, 439, by not including the shaft hole, no

thin section (e.g., S, S', illustrated at Figures 2 and 9, respectively) is formed

between a bottom of a root 468 between adjacent lobes 549 and a shaft hole.

Instead, a center of the rotor 539 can be filled and continuous throughout the central

lobed portion 548.

As depicted, the rotor 539 includes a flange 550 at each end 412, 414.

Each of the flanges 550 may include a face 552 that may define the ends 412, 414,

respectively. In certain embodiments, only one flange 550 is used at one of the ends

412 or 414. The flange or flanges 550 may include an outer perimeter 55 1 with the

profile, P, of the rotor 539. The flanges 550 thereby may be extensions of the

central lobed portion 548 and further define the lobes 549. The flanges 550 may

thereby cover a respective one of the end surfaces 549s 1, 549s2. In embodiments

with lobes 540 that include a helical twist, the outer perimeter 551 may include a

helical twist that may match the helical twist of the central lobed portion 548.

A first shaft portion 543A (e.g., a stub shaft) may extend from the

face 552. Likewise, a second shaft portion 543B may extend from the opposite face

552. The first shaft portion 543A may be mounted or otherwise joined to the face

552 and/or the flange 550, and the second shaft portion 543B may be mounted or

otherwise joined to the face 552 and/or the flange 550. Various methods and means

may be used to connect the shaft portions 543A, 543B and their respective end

surfaces 549s 1, 549s2 via the flange 550. The methods may include adhesives,

welding, fasteners, interlocking molding, etc. The face 552 may be generally

perpendicular to the shaft portion 543A, 543B. The shaft portions 543A, 543B may

generally fit and function in an interchangeable way with the rotor shafts 41, 43,

641, 643.



Features and/or components disclosed herein may be mixed and

matched to form additional embodiments. For example, the core 110, illustrated at

Figure 5, may be incorporated with the flange or flanges 550, illustrated at Figure

10.

Various modifications and alterations of this disclosure will become

apparent to those skilled in the art without departing from the scope and spirit of this

disclosure, and it should be understood that the scope of this disclosure is not to be

unduly limited to the illustrative embodiments set forth herein.



WHAT IS CLAIMED IS:

1. A rotor for a roots-style device, the rotor comprising:

an axis of rotation;

a core including a central portion and at least one radially extending portion,

the core extending between a first end and a second end;

a mounting arrangement adapted to rotatably mount the core about the axis

of rotation; and

a molded portion including at least one lobe, the at least one lobe molded

over at least a portion of a corresponding one of the at least one radially extending

portion of the core, the molded portion extending between a first end and a second

end.

2. The rotor of claim 1, wherein the central portion of the core includes a driven

first shaft portion adjacent the first end of the core and a second shaft portion

adjacent the second end of the core and wherein the mounting arrangement includes

the first shaft portion and the second shaft portion.

3. The rotor of claim 2, wherein the at least one radially extending portion

extends between a first end and a second end, wherein the first end of the core

extends beyond the first end of the radially extending portion, and wherein the

second end of the core extends beyond the second end of the radially extending

portion.

4. The rotor of claim 1, wherein the at least one radially extending portion and

the at least one lobe extend along a helical path.

5. The rotor of claim 4, wherein the helical path sweeps at least 60 degrees

around the axis of rotation as the at least one radially extending portion extends

between the first end and the second end of the radially extending portion.

6. The rotor of claim 4, wherein the helical path sweeps around the axis of

rotation within a range of between about 90 degrees and about 160 degrees as the at

least one radially extending portion extends between the first end and the second end

of the radially extending portion.



7. The rotor of claim 1, wherein the core includes at least one attachment

structure adapted to interlock with the molded portion.

8. The rotor of claim 7, wherein the at least one radially extending portion

extends between an inner end connected to the core and an outer end and wherein

the at least one attachment structure is connected to the at least one radially

extending portion between the inner end and the outer end.

9. The rotor of claim 8, wherein the at least one attachment structure is

connected to the at least one radially extending portion adjacent the outer end.

10. The rotor of claim 1, wherein the at least one lobe includes an outer portion

and an inner portion, wherein the inner portion is positioned between the outer

portion and the axis of rotation, and wherein the inner portion includes a reduced

section portion.

11. The rotor of claim 10, wherein the outer portion includes a hypocycloidal

portion and the inner portion includes an epicycloidal portion.

12. The rotor of claim 10, wherein the radially extending portion provides tensile

reinforcement across the reduced section portion when the at least one lobe is

subjected to a tensile load.

13. The rotor of claim 10, wherein the core includes at least one attachment

structure adapted to interlock with the molded portion within the outer portion of the

lobe.

14. The rotor of claim 1, wherein the molded portion substantially encapsulates

the core.

15. The rotor of claim 1, wherein the molded portion encircles the axis of

rotation.

16. The rotor of claim 1, wherein the core includes a metallic material and the

molded portion includes a composite material.

17. A method of making a rotor for a roots-style device, the method comprising:



providing a core, the core adapted to rotate about an axis of rotation when

rotatably mounted to a housing of the roots-style device; and

over-molding a molded portion including at least one lobe over at least a

portion of the core.

18. The method of claim 17, wherein the core includes at least one radially

extending portion and wherein the over-molding of the core includes over-molding

the at least one lobe over the at least one radially extending portion.

19. The method of claim 18, further comprising extruding the core with an

extrusion die.

20. The method of claim 18, wherein the over-molding of the core further

includes extrusion over-molding the at least one lobe over the at least one radially

extending portion.

21. The method of claim 19, wherein the extruding of the core with the extrusion

die includes helical extruding.

22. The method of claim 20, wherein the extrusion over-molding of the at least

one lobe includes helical extrusion over-molding.

23. A rotor for a roots-style device, the rotor comprising:

a core adapted to rotate about an axis of rotation when rotatably mounted to a

housing of the roots-style device; and

a molded portion including at least one lobe, the at least one lobe molded

over at least a portion of the core.

24. A rotor for a roots-style device, the rotor comprising:

a composite lobe arrangement extending between a first end and a second

end, the composite lobe arrangement including at least one lobe; and



a first stub shaft arrangement mounted to the first end of the composite lobe

arrangement, the first stub shaft arrangement adapted to rotate about an axis of

rotation when rotatably mounted to a housing of the roots-style device.

25. The rotor of claim 24, further comprising a second stub shaft arrangement

mounted to the second end of the composite lobe arrangement, the second stub shaft

arrangement also adapted to rotate about the axis of rotation when rotatably mounted

to the housing of the roots-style device.

26. The rotor of claim 24, wherein the first stub shaft arrangement is surface

mounted to the first end of the composite lobe arrangement.

27. The rotor of claim 24, wherein the first stub shaft arrangement includes a

stub shaft and a flange.

28. The rotor of claim 27, wherein the flange of the first stub shaft arrangement

is flush mounted with the first end of the composite lobe arrangement.

29. The rotor of claim 27, wherein the flange of the first stub shaft arrangement

is surface mounted to the first end of the composite lobe arrangement.

30. The rotor of claim 27, wherein the flange of the first stub shaft arrangement

defines an outer diameter that is radially positioned nearer to the axis of rotation

than an innermost portion of a working surface of the composite lobe arrangement is

radially positioned to the axis of rotation.

31. The rotor of claim 27, wherein the flange of the first stub shaft arrangement

defines an outer diameter that is radially spaced from the axis of rotation

substantially the same as an innermost portion of a working surface of the composite

lobe arrangement is radially spaced from the axis of rotation.

32. The rotor of claim 27, wherein the flange of the first stub shaft arrangement

defines an outer diameter that is radially spaced from the axis of rotation

substantially the same as an outermost portion of a working surface of the composite

lobe arrangement is radially spaced from the axis of rotation.



33. The rotor of claim 27, wherein the flange of the first stub shaft arrangement

defines an outer surface including a profile and wherein the profile of the flange

matches a profile of the composite lobe arrangement.

34. The rotor of claim 33, wherein the profiles of the flange and the composite

lobe arrangement are twisted about the axis of rotation.

35. The rotor of claim 33, further comprising a second stub shaft arrangement

mounted to the second end of the composite lobe arrangement, wherein the second

stub shaft arrangement is also adapted to rotate about the axis of rotation when

rotatably mounted to the housing of the roots-style device, wherein a flange of the

second stub shaft arrangement also defines an outer surface including a profile, and

wherein the profile of the flange of the second stub shaft arrangement also matches

the profile of the composite lobe arrangement.

36. The rotor of claim 35, wherein the profiles of the flanges and the composite

lobe arrangement are twisted about the axis of rotation.

37. A method of making a rotor for a roots-style device, the method comprising:

providing a composite lobe arrangement extending between a first end and a

second end, the composite lobe arrangement including at least one lobe; and

mounting a first stub shaft arrangement to the first end of the composite lobe

arrangement, the first stub shaft arrangement adapted to rotate about an axis of

rotation when rotatably mounted to a housing of the roots-style device.

38. The method of claim 37, further comprising mounting a second stub shaft

arrangement to the second end of the composite lobe arrangement, the second stub

shaft arrangement adapted to rotate about the axis of rotation when rotatably

mounted to the housing of the roots-style device.

39. A roots-style device comprising:

a housing defining an inlet and an outlet;

first and second twisted rotors rotatably disposed in the housing, the first and

second rotors being rotatable about respective first and second axes, the first and

second rotors each having a plurality of lobes, the lobes of the first rotor



intermeshing with the lobes of the second rotor, each of the first and second rotors

including a core having a central portion and a plurality of extensions that project

outwardly from the central portion, the extensions corresponding to the lobes and

being configured to resist detachment of the lobes from the central portion of the

core in response to centrifugal loading caused as the first and second rotors are

rotated about their respective first and second axes.

40. The roots-style device of claim 39, wherein the lobes include a molded

polymeric material that adheres to the extensions.

41. The roots-style device of claim 39, wherein the central portions of the cores

include shafts aligned along the first and second axes of rotation, respectively.

42. The roots-style device of claim 39, wherein the core is extruded.

43. The roots-style device of claim 39, wherein the core is spirally extruded.

44. The roots-style device of claim 39, wherein the core includes stacked sheets.

45. The roots-style device of claim 39, wherein the core includes spirally stacked

sheets.
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