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This invention relates to rotary pumps especially suited
to feed air, gas, fuel vapors, liquids or exhaust mixtures
to or from catalytic elements, respectively.

One of the objects of the invention is to provide a gas
pump of the rotary type of simple and rugged construc-
tion capable of operating at reltively elevated tempera-
tures with a high degree of efficiency.

Another object of the invention is to reduce friction
to a minimum without any lubrication and without sub-
stantial wear and other losses, and more specifically, to
eliminate oil from the pump entering into any of the
following lines or parts of the equipment.

A more specific object of the invention is to provide a
rotary pump consisting of a stationary outer casing and
an eccentrically rotatable inner casing or rotor mounted
thereon rotatable and coaxial with the outer casing and
an impeller having at least one vane extending from its
axis to a distance very close to but not in contact with

.the outer casing,

Another cobject of the invention is to provide in an
eccentrical rotor a radial vane rotating under control of
the rotor in a peripheral opening of the rotor but hav-
ing at its inner end stopping means preventing contact
with the outer casing.

Still ‘another object of the invention is to provide one
or more radial vanes forming an impeller supported
rotatable about an axis coaxial with the casing in an
eccentrical pump rotor, said vanes being slidably sup-
ported in guide slots provided along the periphery of the
rotor and equipped with friction reducing fittings or
coatings such as nylon or Teflon layers or the like.

Alternatively, the edges of the guide slots are made
of hard material such as chrome-plated steel while the

" vanes are made of relatively soft material such as lami-
nated plastic, perferably conmtaining graphite or other
friction-reducing particles.

According to an additional object of the invention the

- outer casing of a guided vane pump consists of diecast
material with a cylindrical bore and a cover disc at-
tached thereto, the cylindrical bore having an axial pro-

_jection forming a bearing for the impeller, the rotor
consisting substantially of another single diecasting, which
is rotatable and supported eccentrically on the cover,
having peripheral slots slidingly supporting one or more
radial impeller vanes extending therefrom to a predeter-
mined distance from the inner wall of the cylindrical

" bore.

Alternatively, the axial projection supporting the im-
peller may be provided on the cover disc, the rotor being
supported eccentrically rotatable on the casing.

Still another object of the invention is to provide the
impeller vanes with a rotatable support flexibly on a com-
mon shaft so that the vanes may rotate freely relative to
each other under control of the rotor movements.

These and any other objects of the invention will be
more fully apparent from the drawings annexed here-
with in which

FIGS. 1 and 2 represent in front and side elevations,
respectively, and partly in section, a pump vane embody-
ing certain features of the invention.

FIG. 3 represents a modification of the impeller as
shown in FIG, 2.

FIG. 4 represents the corresponding rotor in top view
and FIG. 5, a modification of FIG. 4.
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FIG. 6 represents the vane sliding arrangement of
FIG. 4 in cross section.

FIG. 7 represents a modified vane sliding arrangement,
and FIG. 8, another modification of such an arrange-
ment,

FIGS. 9 and 10 represent modifications of a rotor and
stator, respectively, such as shown in FIGS. 1, 2, 3,
and 4.

¥IG. 11 represents in cross section another fuel pump
with a modified vane support.

FIG. 12 represents diagrammatically a pump includ-
ing another vane support also coupled to the rotor.

FiG. i3 represenis a perspective view of a portion of
the arrangement shown in FIG. 12.

FIGS. 14 and 15, in front and top elevations, respec-
tively, the former in cross section, show another vane
support.

FIG. 16 represents another sealing mechanism for the
vanes and FIG. 17, a modification of FIG. 16 in a per-
spective view.

In FIGS. 1 and 2, the stationary housing or stator 1
of a rotary vane pump is provided with a ring-shaped
rotor 2 which is rotatably mounted eccentrically with
respect to stator 1, on one side thereof, on a shaft 3 and
bearing 4, and on the other side thereof, in an annular
groove 8. The parallel end surfaces of rotor 2 are in
contact with annular felt rings 2. A similar strip 27,
made of felt or of resilient low friction material, may
be provided at the near contact point of casing bore 6
and rotor 2.

The annular felt rings 2', being impregnated with
graphite or molybdenum disulfide containing grease or
silicon Iubricant and the like, form a leakage seal.

Stator 1 is provided with a cylindrical bore 6 into
which extends axially a shaft 7, integrally connected
with or attached to cover plate 1’ of stator 1, and sup-
ported rotatably thereon on hubs 8, 9, and 18, are vanes
i1, 12, and 13, respectively.

Vanes 11, 12, and 13 extend into bore § through Iongi-
tudinal slots 14, 15, and 16 of rotor 2 between semicircu-
lar sliding reds 17 which are rotatably mounted in slois
14, 15, and 16 and which slide radially on vanes 11, 12,
and 13 causing rods 17 to rotate about their common
axis in accordance with the relative movement between
vapes i1, 12, 13 and rotor 2.

In accordance with a specific feature of the invention,
vanes 11, 12, and 13 are not arranged in frictional en-
gagement with the wall of cylindrical bore 6 but have a
clearance of, say, five thousandths of an inch from said
wall which has been found sufficient to assure efficient
operation of the pump mechanism.

Inlet and ouilet openings are provided in stator 1 at
18 and 19, respectively, in otherwise well known man-
ner.

In this way with a minimum wear and frictional loss,
high efficiency of operation is assured.

At the same time, friction members 17 can be made
in an extremely simple manner, easily exchangeable and
provided with low friction surfaces for example in the
form of nylon rods or grease-impregnated felt inserts
shaped to conform with the semicircular configuration
required of parts 17 or any other form.

Alternatively, rods 17 may be replaced by steel, car-
bon, glass, or other wear-resistant material while vanes
11, 12, 13 may be made of relatively soft material such
as phenolic plastic, or comversely.

As appareni from FIGS. 1 and 4, slots 14, 15, 16 in
rotor Z are closed at both ends thereof to assure relative
position and predetermined motion of members 27 under
control of the movement of vanes 11, 12, 13 relative to
rotor 2.
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Tn another modification shown in FIG. 5, the slots in
rotor 2 are closed at one end only and open at the other
end as indicated in FIG. 5 at 28.

In this case, the sliding members are not arranged
rotatable but firmly attached to the side walls of the
slots in a manner such as shown, for example, in FIG. 6
where cylindrical low-friction rods 2%, 22 are fixedly in-
serted into the walls of a slot 23 in a rotor body 24 with the
vane 25 being arranged slidingly therebetween.

In another modification shown in FIG. 7, rotor body
26 has slots 27, one wall of which has attached thereto
at 28 a low-friction member of semicircular shape, and
the other wall of which has attached thereto a flexible
pressure member as, for example, indicated at 29 and pro-
vided with a low-friction nylon coating as indicated at 30
with vane 31 being arranged therebetween.

With rotor 26 rotating in the direction shown at 32,
the main friction load will be carried by low-friction edge
28 while pressure member 2% merely serves to define the

position of vane 31 in its rest position or at speed change, 2

or to take up any wear of edge 28.

In the modification shown in FIG. 3, the number of
vanes is increased to six to reduce wear on the individual
vanes and also to increase the noise frequency which is
more easily muffled.

At the same time, each vane 49 is supported, not on
rings sliding on shaft 7, as shown in FIG. 2, but molded
into elastic body 42, bearing ridges 41, which is attached
to, pressed on, or molded over shaft 7.

Body 42 is made of rubber or other elastic but long-
wearing material to permit oscillatory movement of blades
49 in corresponding slots (not shown) of an eccentric
rotor such as shown in FIG. 3 at 43 but otherwise con-
structed in a manner similar to that shown in FIG. 1 at 2.

In this embodiment, the inner space of casing 1 has two
part-cylindrical portions. The axes of shaft 7 and said
part-cylindrical portion are co-incident. The axis of cylin-
drical rotor 43 is offset with respect to and parallel to the
(longitudinal) axis of shaft 7. The six axial slots of

rotor 43 extend in the direction of length thereof and are °

equally circumferentially spaced. Body 42 serves as an
elastomer hub fixedly mounted upon shaft 7. The ridges
41 are projections unitary and integral with hub 42
and are equally circumferentially spaced, circumferentially
flexible and resilient. Projections 41 are in respective gen-
eral correspondence with respective rotor slots and are
located radially inwardly of rotor 43.

Tre vanes 4@ are respectively imbedded in the respec-
tive hub projections 41 and extend approximately to the
inner ends thereof. Vanes 40 extend generally radially
from hub 42 and also extend longitudinaliy. Vanes 40
are of length corresponding to the axial length of the
rotor slots. Hub 42 and projections 41 are generally of
the same length as vanes 40.

Vanes 46 respectively extend slidably through the re-
spective rotor slots. The tips of vanes 40 are located in
a cylinder of revolution whose axis is co-incident with the
axis of shaft 7. Each part-cylindrical casing portion has
a radius such as to receive the tips of the rotating vanes
40 in close, generally uniformly spaced relationship to
said part-cylindrical wall portions.

The smaller angle (between adjacent vanes 48), being
60° plus or minus the angular oscillations varying, for
example, from 5° to 15°, also admits as compared to the
structure of FIG. 1 of enlarged inlet and outlet cpenings
44, 45; for clockwise rotation, part 44 of FIG. 3 repre-
sents the vacuum side, and part 45, the pressure side of a
pump.

In case the principle of FIG. 3 is to be used to produce
a vacuum as well as pressure, opening 44 may be made
smaller, preferably similar to opening 45.

In the modification shown in FiG. 8, vane friction is
further reduced by providing, in wall portions or re-
cesses 33 of a rotor 34, rollers 35 rotatably mounted on
a shaft 36 which in turn is mounted in rotor 34. Rollers
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35 hold therebetween the vanes such as shown in FIG. 8
at 37 thereby reducing vane friction to a predetermined
and desired extent.

All gaps of course should be held to a minimum size to
reduce leakage.

In the modification of FIG. 9, the wall of rotor 2, such
as shown in any of FIGS. 1-8, is conically shaped or
tapered outside, as shown at 38, in order to compensate
for the deformation shown in dotted line at 39 occurring
due to centrifugal force during rotation of the rotor at
high speed.

Tn another modification such as shown in FIG. 10, cas-
ing 1 is provided with an inner taper such as shown at 40.

If required, both the outer surface of rotor 2 and
the inner surface of casing 1 may be tapered without de-
parting from the scope of the invention, as can be easily
visualized without any further illustration.

In FIGS. 1-2, vanes 11, 12, 13, as stated above, are
supported with their hubs sliding on a fixed shaft 7.

FIG. 11 shows a modification in which a shaft of the
type shown in FIG. 1 at 7 is arranged rotatable in the
wall of a cover plate such as schematically shown in FIG.
11 at 1"

The vanes, such as shown in FIG. 11 at 486, are rigidly
attached to shaft 7 which is supported in ball bearings 47
which in turn are supported on cover plate L'

In this way in FIG. 11 the individual friction of the
sliding hubs 8, ¢, 10 supporting vanes 11, 12, 13 in FIGS.
1-3 is reduced to a single friction in the form of ball-bear-
ings 47. Accordingly, assembly is substantially facili-
tated.

In order to accommodate the rather large oscillatory
movement of the relatively fixed vanes, however, the slots
must be made relatively large which may be accom-
piished, for example, as shown in FIGS. 16 and 17. -

In the modification shown diagrammatically in FIG. 12,
vanes 48 are rigidly attached to individual hubs 49 and
rotatable about common shaft 50, the outer ends of the
vanes having attached rotatably thereto guiding vanes or
flaps schematically shown in FIG. 12 at 51, 52, and 53,
respectively.

" he opposite ends of flaps 51, 52, 53 in turn are hingedly
attached to the ends of rotor sectors 54, 53, 56 forming
the rotor of a vane pump which is eccentrically supported
and rotated in otherwise well known manner.

in this modification, vane friction is further reduced
by avoiding any sliding contact of vanes 48 with the
rotor.

The perspective view of FIG. 13 explains this type of
movement in greater detail with the vane indicated at 48
and moving circumferentially in directions 58 in the
large gap between sectors 54 and 36 of an eccentric To-
tor.

At the same time, flap 51 is attached by its rotary
hinges, schematically indicated at 68 and 59, respectively,
to sector 34 and vane 48, respectively, thus assuring the
proper guidance of the vane movement together with
reduction of friction.

In the modification of FIGS. 14 and 13, vanes 48 of
FIG. 13 are replaced by rods, one of which is shown in
FIGS. 14 and 15 at 66 and arranged movable in slots
schematically indicated at 67 under the guidance of
flaps or vanes 68 hingediy attached at both ends to rod
65 and rotor 69, respectively.

Reduction of dead space is assured by providing around
opening 67 a bellow member, schematically indicated in
FiG. 14 at 78, and permitting free movement of rod 66
while effecting a seal between the high and low-pressure
areas on either side of vane 8.

While the embodiments in FIGS., 1-15 assumed vanes
with rotational freedom, relative to each other, FIGS. 16
and 17 show an embodiment where the vanes are rigidly
mounted on a shaft. Thus, arrangements must be made to
permit - (angular) oscillatory motion relative to the ro-
tor slots. This is accomplished in FIG. 16 by sliding
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members 75 and in FIG. 17 by triangular rotating mem-
bers &9,

In the modification of FIG. 16, a seal is effected by
providing in the walls of the relatively large opsnings
71 of a rotor 72 longitudinal slots extending in a direc-
tion parallel to the rotor axis as schematicaily indicated
in FIG. 16 at 73 and 74, respectively.

Within these slots 73 and 74 anti-friction members,
for example plastic plates, are arranged siidingly, one
being schematically shown at 75, having slots 76 which
permit movements of vanes of the type shown in FIG,
16 at 77 relative to rotor 72 in directions indicated by
arrows 78 and 79, respectively.

At the same time, during these vane movements, slots
71 in rotor 72 remain continuously closed thereby pre-
venting leakage.

The modification of FIG. 17 also provides continucus
coverage of relatively large slots in a rotor such as shown
in FIG. 17 at 78",

In this case, slots of the type shown at 79’ are con-
tinuously covered by triangular cover members 88 made of
low-friction metal or plastic (or provided if necessary at
the friction points with low-friction inserts) and supported
on shaft 81 of rotor 78,

It is apparent that in this case vanes niust extend at
their points 82 outside of rotor 78’ over the entire length
of gap 79" while their inner portion or holding arm 83
must be cut out as shown in FIG. 17 at 83’ when sup-
poried on its respective shaft 84 so as to clear the tri-
angular cover members 8§ and shaft 81.

The invention is not limited to the particular shape of
vanes, supporting members, cover members, rotors, rotor
parts, stators and stator parts, nor to the arrangements
or connections shown or described but may be applied in
any form or manner whatsoever without departing from
the scope of this disclosure.

I claim:

1. A rotary pump, comprising an outer casing having
a longitudinal axis and having an inner space with trans-
verse end walls and a peripheral wall having at least a
part-cylindrical portion, a shaft, means mounting said
shaft rotatably in said casing with said shaft extending
axially, the axes of said shaft and said part-cylindrical
portion being co-incident, a cylindrical rotor, means
mounting said rotor in said casing so that its axis is off-
set with respect to and paralle]l to said lengitudinal axis,
said shaft extending through said rotor, said rotor having
axial slots extending in the direction of length thereof and
equally circumferentiaily spaced, an elastomer hub fixediy
mounted on said shaft and of generally cylindrical shape,
said hub having unitary, equaliy circumferentially spaced,
integral, circumferentially flexible and resilient projections
extending radially therefrom in respective general corre-
spondence with respective rotor slots and located radially
inwardly of said rotor, rigid vanes respectively secured
to the respective hub projections, said vanes extending
generally radially from said hub and also extending lon-
gitudinally, said vanes being of length corresponding
to the axial length of said rotor slots, said hub and said
projections being of generally the same length as said
vanes, said vanes respectively extending slidably through
the respective rotor slots, the tips of said vanes being lo-
cated in a cylinder of revolution whose axis is said
longitudinal axis, said part-cylindrical peripheral wail
portion having a radius such as to rteceive the tips of
the rotating vanes in close, generally uniformly spaced
relationship to said part-cylindrical peripheral wall por-
tion.
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2. Rotary pump according to claim 1, said vanes being
embeddad in said hub projections.

3. A rotary pump comprising an outer casing having
a longitudinal axis and having an inner space with trans-
verse end walls and a peripheral wall having at least a
part-cylindrical portion, a shaft, means mounting said
shaft rotatably in said casing with said shaft extending
axially, the axes of said shaft and said part-cylindrical
portion being co-incident, a cylindrical rotor, means
mounting said rotor in said casing so that its axis is
ofiset with respect to and parallel to said longitudinal
axis, said shaft extending through said rotor, said rotor
having axial slots extending in the direction of length
thereof and equally circumferentially spaced, an elas-
tomer hub fixedly mounted on said shaft and of generally
cylindrical shape, said hub having unitary, equally cir-
cumferentially spaced, integral, circumferentially flexible
and resilient projections extending radially therefrom in
respective general correspondence with respective rotor
slot and located radially inwardly of said rotor, rigid
vanes respectively secured to the respective hub projec-
tions, said vanes extending generally radially frem said
hub and also extending longitudinally, said vanes being
of length corresponding to the axial length of said rotor
slots, said hub and said projections being of generally
the same length as said vanes, said vanes respectively
extending slidably through the respective rotor slots, said
rotor having sealing means on each longitudinal edge of
each slot engaging frictionally and sealingly against the
opposite faces of the vane in said slot, the tips of said
vanes being located in a cylinder of revolution whose
axis is said longitudinal axis, said part-cylindrical periph-
eral wall portion having a radius such as to receive the
tips of the rotating vanes in close, generally uniformly
spaced relationship to said part-cylindrical peripheral wall
portion.

4. Rotary pump according to claim 3, said vanes being
embedded in said hub projections,
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