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Another object of this invention is to provide an inlet

ROOTS-TYPE BLOWER WITH IMPROVED INLET
CROSS REFERENCE TO RELATED
APPLICATION

This application relates to U.S. application Ser. No.
07/528,640, ?led May 25, 1990 and assigned to the as

signee of this application.
BACKGROUND OF THE INVENTION
As is well known, Roots-type blowers include lobed

rotors meshingly disposed in transversely overlapping
cylindrical chambers de?ned by a housing. Spaces be
tween adjacent unmeshed lobes of each rotor transfer
volumes of air from an inlet port opening to an outlet

port opening without mechanical compression of the air
in each space. If the full axial length of the cylindrical
wall surfaces of the chambers were to actually intersect,
the intersections would form two cusps intermediate the

chambers and extending between end walls of the
chambers. In actual practice, all or most of the cusps
have been removed by inlet and outlet port openings
which respectively direct inlet air flow radially inward

port opening which mitigates negative effects of centrif
ugal forces imparted to inlet air by the rotor lobes.
Another object of this invention is to provide an inlet

port opening which mitigates the negative effects air
flow from a substantially developed transfer volume to

a subsequently developing transfer volume.
According to a feature of the invention, a Roots-type

blower comprises a housing assembly de?ning ?rst and
second transversely overlapping cylindrical chambers
having internal cylindrical and flat end wall surfaces.
The chambers have transversely spaced apart. parallel
axes lying in a common plane. An intersection of the

cylindrical wall surfaces on one side of the plane de?nes
a cusp extending parallel to the axes. The housing de

?nes inlet and outlet port openings disposed on opposite
sides of the plane for respectively directing air to and
from the chamber, and the inlet port opening extends
through one end wall of the chambers. First and second

meshed, lobed rotors are respectively disposed in the
chambers for counter rotation about axes substantially
coincident with the chamber axes. Each rotor includes
at least two lobes having radially inner extents thereof

separated by bottom lands. Each lobe has axially facing

into the spaces between unmeshed lobes of each rotor 25
ends sealingly cooperating with the end wall surfaces
and outlet air flow radially outward from the spaces.
and a radially outer extent de?ning a top land sealingly

‘U.S. Pat. No. 4,768,934, which is incorporated herein
by reference, and many other patents, e.g., U.S. Pat.

No. 3,121,529, disclose Roots-type blowers having inlet
and outlet port openings extending through the cylin
drical walls of the housing for respectively directing'all
of the inlet and outlet air ?ow radially inward and radi
ally outward.

‘

The Roots-type blowers disclosed in U.S. Pat. No.

2,654,530 and SAE Technical Paper 870355_have modi
?ed inlet port openings wherein the inlet port opening
in each extends through an end wall of the chambers.
Some of the air from these modi?ed inlet port openings
?ows axially into the spaces between the rotor lobes.
However, most of the inlet air ?ow is intended to flow
radially inward into the spaces from a channel extend

ing axially from the inlet opening.
The above Roots-type blowers have functioned well
as superchargers for vehicle engines even though they
have suffered from rather poor volumetric ef?ciency.
As taught in the above mentioned SAE Paper, test data
therein demonstrated that volumetric ef?ciency of a
Roots-type blower improved, particularly at low rotor
speeds, by increasing seal time of the rotor lobes, i.e.,
the number of rotational degrees the rotor lobes de?n
ing each transfer volume are sealed off from the inlet
and outlet port openings. As the ports were widened to
provide increased flow area needed at high speeds, seal
time and ef?ciency decreased. The inlet port opening

disclosed herein provides substantially improved high
speed and overall volumetric efficiency without loss of

low speed efficiency.
SUMMARY OF THE INVENTION
An object of this invention is to provide a Roots-type
blower with an inlet port opening which improves the

cooperating with the cylindrical wall surfaces. Circum
ferential spacing between fore and aft adjacent un
meshed lobes of each rotor de?nes a transfer volume for

transferring air from the inlet port opening to the outlet
portion in less than one full rotation of each rotor.

The improvement is characterized by the inlet port
opening being disposed on the cusp side of the plane and
including radially inner and outer boundaries with re
spect to the axes, and ?rst and second lateral boundaries

each disposed about a minimum of 60 rotational degrees
in opposite directions from the cusp, and the radially

inner boundary having portions disposed for substantial
alignment with the rotating bottom lands of the respec
tive rotors, the radially outer boundary between the

lateral boundaries including portions disposed radially
outward of a tangent extending across cylindrical sur

faces of the chambers, and the cylindrical wall surfaces
of the chambers between the lateral boundaries extend
ing axially from the other end wall to within less than
25% of the distance to the one end wall and then taper

ing radially outward for blending with the portions of
the radially outer boundary.
BRIEF DESCRIPTION OF THE DRAWINGS
A Roots-type blower intended for use as a super

charger is illustrated in the accompanying drawings in
which:

'

FIGS. 1-3 are relief views of the Roots-type blower
with FIG. 1 being a top view, FIG. 2 being a bottom
view and FIG. 3 being a side view;
FIG. 4 is a longitudinal cross-sectional view of a

housing member in FIGS. 1-3 looking along line 4-4
in FIG. 1;
FIG. 5 is a cross-sectional view of the blower looking

along line 5-~5 in FIG. 3;

overall and high speed volumetric ef?ciency of the
FIGS. 6-8 are reduced size, cross-sectional views of
blower.
the blower inlet port opening looking along line 6-6 in
Another object of this invention is to increase the 65 FIGS. 3 and 4;
number of rotational degrees that the spaces between
FIGS. 9 and 10 are reduced size, cross-sectional
unmeshed lobes of each rotor are in communication
views respectively analogous to FIGS. 6 and 4, and
with the inlet port opening.
illustrating an alternative inlet port opening; and

3
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FIGS. 11 and 12 illustrate another alternative inlet

port opening.
DETAILED DESCRIPTION OF THE
DRAWINGS
The drawing ?gures illustrate a rotary pump or
blower 10 of the Roots-type. Such blowers are used
almost exclusively to pump or transfer volumes of com

pressible ?uid, such as air, from an inlet port opening to

an outlet port opening without compressing the air in
the transfer volumes prior to exposure to high pressure
air at the outer port opening. The rotors operate some
what like gear-type pumps, i.e., as the rotor teeth or
lobes move out of mesh, air flows into volumes or
spaces de?ned by adjacent lobes on each rotor. The air

4

faces 34d,36d de?ne leading end of the lobes. In some
forms of the invention herein the rotors may have less
than or more than three lobes and the lobes may be

other than helical, e.g., straight and parallel to the rotor
axes. When helical lobes are employed they may have a

twist de?ned by the relation 360°/2n, wherein n equals
the number of lobes per rotor.
Outlet port opening 26 has a somewhat triangular

shape disposed intermediate chambers 22,24 and
skewed toward the ends of the chambers de?ned by ?at
surface 160 of the bearing plate member, and com
pletely below common plane 32. Air from opening 26
?ows into a rectangular recess 42 in the bottom or base

of housing member 14. Pre?ow or backflow slots 44,46
disposed on opposite sides of the outlet port opening
in the volumes is then trapped between the adjacent
respectively provide for backflow of outlet air in recess
lobes as the aft lobe thereof moves into a sealing relation
42 to transfer volumes of air trapped by adjacent un‘
with the wall surfaces of the chambers. The volumes of
meshed lobes of the rotor prior to traversal of the outlet
air are transferred or directly exposed to air at the outlet
port boundaries 260,26b by the top land of the lead or
port opening when the fore lobe of each transfer vol 20 fore lobe of each transfer volume. Further detail of the
ume traverses the boundaries of the outlet port opening
outlet port and back?ow slots may be obtained by refer
or boundaries of ports or passages for pre?owing or
ence to previously mentioned US. Pat. No. 4,768,934
backflowing outlet port air at a controlled rate into the
which is incorporated herein by reference. The base of

upcoming transfer volumes.
Blower 10 comprises a housing assembly 12 including
a main housing member 14, a bearing plate member 16,
and a drive housing member 18. The three members are
secured together by a plurality of screws 20. The main

housing member 14 is an unitary member de?ning cylin

housing member 14 is adapted to be af?xed to an un
25 shown manifold, such as an engine manifold, which

directs outlet port air from recess 42 to engine combus
tion chambers and to an inlet 310 of bypass duct 31.

Inlet port opening 28 has provided substantial im

drical wall surfaces 140.1411 and a ?at end surface 14c of
an end wall 140' of ?rst and second transversely over

provement in volumetric ef?ciency of blower 10 even
though the flow area thereof is no greater, and in many
cases is less than, the flow area of prior art inlet port

lapping cylindrical chambers 22,24. Member 14 also
de?nes an outlet port opening 26, an inlet port opening

openings for Roots-type blowers of comparable dis
placement and rotor speeds.

28, a main inlet duct 30, and a bypass duct 31.

Inlet port opening 28 extends through end wall 14d at
a position completely above common plane 32 and adja

The other end wall of chambers 22,24 is de?ned by a
?at surface 160 of bearing plate member 16. Chambers

cent end surfaces 34d,36d at the lead ends of the lobes.
The opening includes radially inner and outer bound
220,240 lying in a common plane 32. With reference to
aries 280,281) with respect to axes 220,240 and ?rst and
position in the drawings, the upper part of wall surfaces
second lateral boundaries 28c,28d.
140,14b intersect to de?ne a cusp 14e extending parallel 40 Boundaries 280,28b are positioned to maximize axial
to the chamber axes. As disclosed herein, the lower part
and minimize radial ?ow of inlet air into the spaces
of the surfaces 140,141: do not actually intersect and are
between adjacent lobes of each rotor. Such flow of inlet
joined by a plane 33 parallel to plane 32 and tangent to
air mitigates negative effects of centrifugal forces im
surfaces 140,14b. Chambers 22,24 respectively have
parted to the inlet air by the rotating lobes even at mod
rotors 34,36 mounted therein for counter rotation on 45 erate rotor speeds. Further, since the inlet opening is at
shafts 38,40 having axes substantially coincident with
the lead ends of the helical lobes, the lobe helix angles
the respective chamber axes. Shafts 38,40 are mounted
impart axial forces on the inlet air which improves or
at their opposite ends in known and unshown manner in
assists flow into the spaces rather than opposes such
antifriction bearings supported by bearing plate 16 and
flow as due centrifugal forces. Radially inner boundary
end wall 14d. The rotors are driven in the direction of so 280 is positioned for substantial alignment with bottom
arrows A and B by a drive pulley 41 ?xed to a drive
lands 34b,36b of the lobes and radial outer boundary 28b
shaft which in turn drives unshown timing gears af?xed
is slightly outward of a tangent across the crest or up
to the rotor shafts. Details of mounting and driving the
permost arc of cylindrical surfaces 140,141). Housing 14
rotors, which form no part of the invention herein, may
includes a surface 14f beginning at outer boundary 28b
be obtained by reference to US. Pat. Nos. 4,595,349; 55 and smoothly tapering into cylindrical surfaces 140,14b
4,828,467 and 4,844,044, all of which are incorporated
over an axial distance less than 25% of the axial length

22,24 respectively have parallel, longitudinal axes

herein by reference.
Rotors 34,36 respectively include three lobes 340,360

of chamber 22,24.
Boundaries 280,28d are positioned in circumferen
having an end-to-end helical twist of 60 rotational de
tially opposite directions from cusp 14e distances su?i
grees. The lobes are circumferentially spaced apart by 60 cient to be substantially untraversed by the aft lobe lead
bottom lands 34b,36b at the lobe roots or radially inner
extents. Each lobe includes oppositely facing end sur

end surface of each transfer volume until the top land at
the trailing end of the aft lobe traverses cusp 14e. This
faces 34c,34d and 36c,36d, which sealingly cooperate
prior traversal of the cusp prevents a net air loss from
with end wall surfaces l4c,16a, and top lands 34e,36e
substantially mature transfer volumes due to air flow
which sealingly cooperate with the cylindrical wall 65 across the top land to emerging transfer volumes at
surfaces 140,14b of the respective chamber. With re
lower pressure.
spect to the direction of rotor rotation, end surfaces
Lateral boundaries 28c,28d may be, and in many ap‘
34c,36c de?ne trailing ends of the lobes and ends sur
plications, such as high rotor speed applications, are
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preferably, positioned for traversal as long after cusp
traversal as possible, thereby increasing the number of
rotational degrees each transfer volume is connected to
inlet air. For example, with rotors having three 60 de
gree twist lobes each, lateral boundaries 28c,28d may be 5
a minimum of about 60 degrees from cusp 14e. How
ever, by extending the lateral boundaries to about 85

6

lands between the rotor lobes. The following claims are
intended to cover inventive portions of the disclosed
embodiment and modi?cations believed to be within the
spirit of the invention.

_

What is claimed is:

1. A Roots-type blower comprising:
a housing assembly de?ning ?rst and second trans

degrees, as shown in FIGS. 5-8, volumetric efficiency
at high rotor speeds improved substantially while low
speed volumetric efficiency was substantially unef

internal cylindrical and ?at end wall surfaces the

fected.
FIG. 6 shows a lobe end face 34d in the ?nal stages of

central axes lying in a common plane, an intersec

complete traversal of lateral boundary 28d and the top
lands 38e thereof having completely traversed cusp 14e.

the plane de?ning a cusp extending parallel to the
axes, and the housing de?ning inlet and outlet port
openings disposed on opposite sides of the plane for
respectively directing air to and from the chambers
with the inlet port opening extending through one
end wall of the chambers;

versely overlapping cylindrical chambers having
chambers having transversely spaced apart parallel
tion of the cylindrical wall surfaces on one side of

FIG. 7 illustrate substantially the same condition for
rotor 36. FIG. 8 illustrates intermediate position of the
lobes.
Looking now brie?y at FIGS. 9, 10 and 11, 12,
therein are shown alternative inlet port openings

?rst and second meshed, lobed rotors respectively
disposed in the chambers for counter rotation
about axes substantially coincident with the cham
ber axes, each rotor including at least two lobes of

100,150 de?ned respectively by housing members
102,152, which housings are otherwise the same as

housing member 14. Opening 100 in FIGS. 9, 10 has a
radially inner boundary 100a and lateral boundaries
100b,100c which are respectively the same as bound

aries 28a,28c,28d in FIGS. 4—8. A radially outer bound
ary of opening 100 includes a center portion 100d de
?ned by a tangent to the cylindrical surfaces of the rotor

25

substantially like pro?le with radially inner extents
thereof separated by bottom lands, each lobe hav

ing axially facing ends sealingly cooperating with
the end wall surfaces and a radially outer extent

chambers and arcuate portions 100e axially aligned with
and following the curvature of the surfaces between the
tangents and the lateral boundaries. The portion of the
housing between center portion 100d and a cusp 100f is

de?ning a top land sealingly cooperating with the
cylindrical wall surfaces, and circumferential spac
ing between fore and aft adjacent unmeshed lobes

relieved or tapered at an angle of about 45 degrees.

ferring air from the inlet port opening to the outlet

of each rotor de?ning a transfer volume for trans

Opening 150 in FIGS. 11, 12 differs from openings 28

port opening in less than one full rotation of each

and 100 in that lateral boundaries 150a,150b thereof are

rotor; characterized by:
the inlet port opening being disposed on the cusp side
of the plane and including radially inner and outer

positioned about 100 rotational degrees from a cusp 35
150a and radially outer boundary 150d is continuously
aligned with the cylindrical surfaces of the rotor cham
ber. Various combinations of the inlet port openings are
also readily provided by merely exchanging the outer
or lateral boundaries of the openings.
Referring again to FIGS. 1-4, inlet duct 30 includes

minimum of 60 rotational degrees in opposite direc
tions from the cusp, the radially inner boundary

having portions disposed for substantial alignment

an end 300 adapted to be connected to a source of air in

with rotating bottom lands of the respective rotors,
the radially outer boundary between the lateral

known manner and an end 3012 de?ned by inlet port

opening 28. Duct 30 has a mean ?ow path represented
by phantom line 300 which is disposed below plane 32 at
end 300, curves upward across plane 32, and curves
slightly downward for smooth transition into inlet port

boundaries with respect to the axes and ?rst and
second lateral boundaries each disposed about a

boundaries including portions disposed radially
45

outward of a tangent extending across cylindrical
surfaces of the chambers, and the chamber cylin
drical wall surfaces between the lateral boundaries

opening 28. Bypass duct 31 includes an inlet 31::
adapted to receive blower discharge air as previously

extending axially from the other end wall surface

mentioned, a butter?y valve 48 for controlling bypass

end wall surface and then tapering radially out
ward for blending with the portions of the radially

air ?ow in known manner, and an outlet 31b which
directs the bypass air into inlet duct 30 at an acute angle
with respect to the air flow in the inlet duct. This blend

ing of inlet and bypass air reduces air turbulences in
passage 30 therefore mitigates inef?ciencies associated 55
with bypass air ?ow into an inlet duct of a super

charger. The butter?y is af?xed to a shaft 50 which is
rotated by a link 52. The link is spring loaded in a direc

tion closing the butterfly and moved toward positions
opening the butter?y by a vacuum motor 54 or the like
in known manner.

Several embodiments of the invention have been
disclosed herein for illustrative purposes. Many varia

tions of the disclosed embodiments, beyond those previ
ously mentioned herein, are believed to be within the 65

spirit of the invention. For example, the radial inner
boundaries of the inlet ports may have are portions in
alignment with the arc traced by the path of the bottom

to within less than 25% of the distance to the one

outer boundary.

'

2. The blower of claim 1, wherein:
the lobes are formed with a helical twist and there
fore one end of each lobe being a leading end and

the other end being a trailing end in the direction of
rotor rotation; and

the inlet port opening being de?ned in the end wall
disposed at the leading ends of the lobes, and the

lateral boundaries being positioned for traversal by
the axially facing end of each aft lobe after the top
land at the trailing end of the aft lobe substantially
traverses the cusp.

-

3. The blower of claim 2, wherein the helical twist is
formed according to the relation 360°/2n, where n
equals the number of lobes per rotor.
4. The blower of claim 1, further including:

7
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port opening and a second end axially spaced from
the ?rst end for receiving atmospheric air; and
a bypass duct having an inlet for receiving blower
discharge air and an outlet intersecting the main
duct intermediate the ends thereof, the bypass out

8

6. The blower of claim 5, wherein the helical twist is
formed according to the relation 360°/2n, wherein n
equals the number of lobes per rotor.
7. The blower of claim 4, wherein the housing assem

a main duct having a ?rst end de?ned by the inlet

5

bly includes an unitary housing member de?ning the
cylindrical walls, the one end wall, the inlet and outlet
port openings, the main duct, and the bypass duct.

let disposed to direct bypass air into the main duct
at an acute angle with respect to air ?ow in the

8. The blower of claim 7, wherein:
the lobes are formed with a helical twist and there

main duct.
5. The blower of claim 4, wherein:
the lobes are formed with a helical twist and there
fore one end of each lobe being a leading end and
the other end being a trailing end in the direction of
15
rotor rotation; and

the inlet port opening being de?ned in the end wall
disposed at the leading ends of the lobes, and the

fore one end of each lobe being a leading end and
the other end being a trailing end in the direction of
rotor rotation; and
the inlet port opening being de?ned in the end wall
disposed at the leading ends of the lobes, and the
lateral boundaries being positioned for traversal by
the axially facing end of each aft lobe after the top
land at the trailing end of the aft lobe substantially
traverses the cusp.

lateral boundaries being positioned for traversal by
the axially facing end of each aft lobe after the top

9. The blower of claim 8, wherein the helical twist is
formed according to the relation 360°/2n, wherein n
equals the number of lobes per rotor.

land at the trailing end of the aft lobe substantially

t

traverses the cusp.
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