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[57] ABSTRACT

A cylindrical casing has a rotor mounted for rotation
within the casing on an axis which is radially offset
from the axis of the casing and the rotor drives a num-
ber of angularly spaced blades which have their center
of rotation defined by the central axis of the casing.
The mounting for the blades includes radial adjust-
ment clearance from the confronting surface of the
casing and the mounted radially inner portions of the
blades are adapted to move chordally relatively to
their mounting means as the blades rotate. The
mounting for the blades are staggered both axially
along the longitudinal axis of the casing and are also
displaced angularly relative to each other. Between
the mounted ends of the blades and the mounting
means of the blades are roller means which facilitate
an antifriction back and forth movement of the
mounted ends of the blades relatively to the mounting

‘means.

10 Claims, 10 Drawing Figures
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1
ROTARY COMPRESSOR

BACKGROUND OF THE INVENTION

Rotary pumps having blades which are driven by a
rotor have found limited use in the prior art. One of the
difficulties of. prior art rotary pumps is the loss of effi-
ciency owing to inadequate sealing and poor lubricat-
ing properties of the pump.

A further drawback of rotary pumps is that they tend
to be bulky in size and fail to perform efficiently with
continuous operation because of wear of the pump
components, leakages, frictional losses and the like.
While rotary pumps have many inherent advantages,
they lack in general the efficiency and reliability which
is required to perform such tasks as transmissions in au-
tomotive and other vehicular applications. It has long
been known that a power plant such as.an internal com-
bustion engine could be used for running a compressor
but compressors of small enough size and efficiency
have not been developed to be practically employed for
driving by pneumatic pressure the individual wheels of
a vehicle. A difficulty preventing greater efficiency of
rotary pumps has been the ability to accurately locate
the blades relatively to the confronting interior walls of
the casing so that leakages would not develop during
the compression structure. The proper location and ad-
justment of the blades has been a considerable source
of cost and breakdown in efficiency of rotary pumps.
The art has attempted to solve the problem by provid-
ing wipers on the blades which are in constant light en-
gagemént with the casing but this has not proved to be
a practical solution since the wipers are wearable and
the drag effect detracts from the efficiency of the pump
operation. Moreover, the light engagement which is re-
quired of the wiper section of the blade in order to be
light enough in contact permits substantial leakage past
the wiper.

The relative state of the art then, of rotor pumps, is
that they tend to be very large in size and they also tend
to be inefficient and difficult to adjust.

OBJECTS OF THE INVENTION

One of the principal objects of the present invention
is to provide a rotary pump which is reduced in size-and
of increased efficiency so that it can be used as a power
transmission means with an automobile engine, and the
individual wheels of the automobile, so that the engine
power is used to compress air, such air bemg transmit-
ted to the individual wheels for powering the wheels
under pneumatic pressure.

It is a further object of the present invention to pro-
vide a novel rotary pump in: which the blades are indi-
vidually adjustable in a radial sense so that the outer
edges of the blade are in constant slight clearance from
the interior confronting surface of the casing. I can
thereby eliminate the requirement of lubrication at this
point.

Another object of the invention is to provide a novel
mounting for the blades whereby the blades are located

-at their radially inner surface on a mounting member
which provides chordal movement on the mounting
means.

A still further object of the present invention is to
provide a novel means for lubricating the relatively
inovable parts of a rotary pump so that such movable
parts are continuously lubricated to contribute to the
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efficiency of pump operation, such lubrication occur-
ring as a normal incidence of pump operation.

Another important feature of the present invention is
to provide a novel bearing arrangement at the radially
inner portion of the blade mounting which permits the
blade to miove chordally relatively to its mounting
structure such mounting structure being rotatable with
the blade.

A further feature of the present invention is the locat-
ing means by which the blade and rotor have relative
radial movement as the blades and rotor revolve about
their respective axes of rotations.

Other objects and features of the present invention
will be apparent from a consideration of the following
description which proceeds with reference, to the ac-
companying drawings.

DRAWINGS

FIG. 1 is a schematic view of a rotary pump which is
used as a transmission between automobile engines and
the respective wheels of a vehicle;

FIG. 2 is an axial sectional view of a rotary pump;

FIG. 3 is a sectional view taken on line 3—3 of FIG.
2; :

FIG. 4 is an isometric exploded view of the rotary
pump components;

FIGS. 5A-5B, 5C and 5D are progressive schematic
views of the rotor, casing and blade showing the blade
going through its intake and compressing stroke pro-
gressing by 90° increments through a full revolution of
the rotor;

FIG. 6 is an enlarged detail view of the mounting
means for the blade; and

FIG. 7 is an enlarged detail view of the mounting of
the shaft for the rotor.

SPECIFIC WORKING EMBODIMENTS OF THE
INVENTION

Referring now to the drawings an internal combus-
tion engine 10 drives a rotary pump 12 through vari-
able speed drive 11 to generate a supply of compressed
air which is transferred through lines 14, 16, 18 and 20
to turbine wheels 23 located at respective wheels 21 of
an automobile or other vehicle. '

Although the presentinvention has any desired appli-
cation where a'lightweight, small-size and. efficient
compressor is concerned, it was developed principally
for use in automobiles. Between the engine and the
compressor I can also introduce a variable speed drive
such as hydraulic or hydromatic transmission which en-
ables the user to control by variable speed in driving
automobiles. It should be understood, however, that
this is only one application of the present invention and
the following description of application to automotive
‘application is by way of illustration and not limitation.

The rotary pump consists of a casing 30 having a
jacketed cylindrical internal surface 32 and a number
of cooling vanes 34 which extend outwardly from the
cylindrical surface 32. The casing has end walls 38 and
40 which are secured by bolts 42 or the like to the end
walls 38 and 40. Within the casing 30 is a rotor 46
which is driven by a drive wheel 48 connected by vari-

“able speed 50 to the automobile engine. Drive 48 is fas-

tened through hub 54 and bolts 36 to a sleeve 58 and
the sleeve in turn is connected to rotor 46 through axle
flange 62 which is directly connected to the rotor 46
through bolts 64. The rotor is mounted at its opposite
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ends on ball bearings 70, 70 which are received in end
walls 38 and 40 to permit rotation of the rotor.

Referring to FIGS. SA-5D the rotor 46 is located on
an axis of rotation designated generally by reference
numeral 74, such axis being located offset from the
geometric axis 75 of casing wall 32 so that between the
rotor 46 and interior surface 32 is a lunular space 90
having an inlet 92 and an outlet 94. The overall func-
tion of the rotary pump is to induct air from inlet 92,
compress it and then discharge such compressed air
through the outlet 94. The induction and compression
are obtained by means of a series of angularly spaced
blades 96, a total of six such blades being shown in the
present invention spaced at 60° intervals around the
circumference of the rotor. Rotor blades do not turn on
the same axis of rotation 74 as the rotor 46. Instead the
blades 46 rotate on the geometric center line 75 of the
casing 32, this axis being represented by reference nu-
meral 75 (See FIGS. 2, SA-5D). As a result of the dif-
ferential mounting of blades and rotor, the blades are
successively, (starting in FIG. 5A to 5B) moved to first
create a vacuum in the lunular space rotating from
12:00 to 3:00 position; the so created vacuum will pro-
duce an induction of air in moving from the 3:00 to
12:00 position and the air will then be compressed and
discharged in moving from the 12:00 to 9:00 position
(FIGS. 5C-5D).

The present invention is vitally concerned with the
positioning and adjusting of the blades 96 and main-
taining lubricated the relative sliding surfaces of mov-
able ‘components of the rotor, blade and mounting
structure for the blade. '

The six blades 96 are mounted three on each of two
sets of axially spaced angularly offset mounting blocks
or members 108 and 110, (FIG. 4). THe individual
blades of each set of blades are displaced at 120°
intervals and are carried on block sets 108 and the
other set of three blades also positioned 120° apart are
mounted on blocks 110. The relationship of the two in-
terleaved sets of three blades is that adjacent blades are
60° apart from each other. What connects the blade 96
(FIG. 4) to the associated mounting block is a rod 120
having a slot 122 with a pin 124 fitted through aligned
openings 126, 126 of the rod 120 and an opening 128
in the blade 96. The blade is held at each of its ends and
is adjusted so that it very carefully and evenly clears the
confronting surface of the casing wall 32, but with a
constant slight clearance therebetween; the outer blade
edge is nonwearable at the tapered end 130 of the
blade, and the slight clearance does not permit signifi-
cant leakage across the clearance nor does it require
lubrication.

An important feature of this invention is that the rod
120 is radially adjusted by means of an adjustor wheel
142 having oppositely threaded bolt sections 144, 146
and coacting threaded openings in rod 120 and stud
screw 156. Once adjusted the screw sections are
clamped by clamping nuts 148, 150. The stud 156 has
flats 159 and is locked to a keeper plate 158 in
threaded opening 154.  The stud has an internal
threaded opening 161 to receive bolt section 144. The
keeper plate 158 has small rollers 160 one at each of
the corners thereof and is received within a slot 162
with the bolt section 142 extending through a track 164
of mounting blocks 108, 110. The function of the
keeper plate 158 is to hold the wiper blade 96 while still
permitting a chordal movement of the keeper plate 158
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relatively to the mounting blocks 108, 110. This can
best be seen with reference to FIG. 3 where it can be
seen that the keeper plate for the blade at 60° position
is midway in the track 164 and as the blade moves
counterclockwise the keeper plate 158 travels back
and forth in the track, leaning first against one side
edge and then the opposite side edge of the slot. The
pumping action is developed because of the different
centers of rotation of the blades 96 and the rotor 46.
The rotor 46 rotates on one axis of rotation and the
blades about a different axis of rotation, the two axes
being identified as axes 74 and 75, respectively.

As the rotor 46 rotates it drives the blades 96 about
the axis of rotation 75 defined by the geometric center
line of the casing wall 32, the blades 96 are maintained
a constant slight clearance on the casing wall 32 but
there will be imposed on the interior keeper block 158
the requirement of chordal movement back and forth
within the slot 162 such movement being permitted by
the keeper plate 158 as it effortlessly moves back and
forth within the slot 162 on its corner mounted rollers
160.

There further occurs between the blades and the
rotor a relative radial movement. Rods 120 reciprocate
within sleeves 170, 172 having threaded ends 174
which are secured by nuts 176 and lock washers to
openings 180 of the rotor. The rotor is slotted in 182
and so are the ends 184 of the sleeves 170, 172 so that
the edges 190 of the blades can fit into the slots 182
and 184. It should be noted in FIG. 4 that the openings
180 are staggered around the circumference of the
rotor so that the blades 96 are connected successively
to sets 108 and sets 110 of the mounting blocks. In this
way, mounting structure for the blades of adjacent
blades are not in interferring relation to each other.

The mounting blocks 108, 110 are disposed on shaft
210 through needle bearings 212. The opposite ends of
the shaft 210 are fixed on end plates 230 and 232 which
in turn are secured to end plate 38 and wall member
233. Bolts 234 are used to mechanically secure the
ends of the shaft which are prevented from moving.
The shaft 210 is held against movement once it is prop-
erly placed by bolts 270, 272 or the like. Within wall
member 233 is. a conduit 235 terminating in opening
237 and providing a means whereby lubrication is sup-
plied in the direction of the arrow 239 to the interior
chamber 241 of the pump. This interior chamber 241
which receives lubricant, is separated from the air
chamber (FIG. 3) including the induction and com-
pression chambers so that none of the air inducted,
compressed and discharged, is contaminated by oil.
The reason for this is that the radial movement of the
blades within the rotor is effectively sealed at all times
as against passage of oil from the interior chamber 241
to the air compression, induction and discharge cham-
bers (FIG. 3). For maximum efficiency the end of each
blade is tapered as indicated by reference numeral 274,
FIG. 3, and the taper oppositely to the direction of
counterclockwise rotation of the rotor as indicated in
FIG. 3.

To lubricate the mounting blocks 108 and 110 all
that is required is a splashing connection with the oil
within the rotor to cause a flow of lubricant to lubricate
the rotating surface of the needle bearings 212 which
support the locating members 108, 110 on the shaft
210. Likewise, rod 120 is lubricated in its back and
forth movement within 170.
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The central 211 portion of the shaft 210 is stepped
and serves to separate the locating and mounting mem-
bers 108, 110 by the correct amount. The spaced sup-
port give the blades by the pairs of members 108, 110
at the opposite ends of the shaft 210 give a reliable and
sturdy mounting effect to the blades 96.

OPERATION

In operation, the automobile engine 10 communi-
cates driving force, in some suitable manner, as by
gearing, belts or the like to drive 48 which drives the
rotor 46 about its center of rotation 74. The rotor being
connected with the blades 96 cause the blades 96 to ro-
tate about center of rotation 75 defined by the geomet-
ric center of the casing 30. As the blades rotate, they
will successively induct air from 92, compress it, and
expel such compressed air through the outlet 94 as the
blades rotate in a counterclockwise direction starting
from the position in FIG. A and proceeding to FIGS.
5B, 5C, and SD.

The blades are adjusted at their ends by means of ad-
justor wheels 142 which define the position of the blade
end and therefore the entirety of the blade relatively to
the confronting surface 32 of the casing. The blade sur-
face 130 is maintained a constant slight clearance from
the confronting surface 32 of the casing 30 and as the
blade rotates, the inner end of the blade which is held
by means of keeper plate 150 will cause the keeper
plate 150 to shift back and forth in a chordal sense
within slot 162.

Note from FIGS. 5A-5D that-rod 120 moves back
and forth within sleeve 170. The sleeve is wearable and
is replaced from time to time as the need arises. The
back and forth chordal movement of keeper plate 158
which accompanies rotation of the wiper blade does
not impede the rotation of the rotor since bearings 160
facilitate the described chordal movement. The mount-
ing blocks 108 and 110 which rotate with the blades 96
are supported on needle bearings 212 relatively to the
shaft 210 so that similarly does not impede rotation of
the rotor 46. Blocks 108, 110 have keyways 109 fasten-
ing to keys 111 of sleeves 113 on shaft 210.

In addition to the chordal movement between the
keeper plate 158 and the locating members 108, 110,
the rod 120 which secures the blade moves radially
within a sleeve 170. The blade is received at its innier
edge within slot 182 of rotor 46 and slot 184 of sleeve
170 to hold the blade against movement as it revolves.
There is only a slight radial loading of the blade 96 in-
wardly so that the needle bearings 212 do not have to
be of substantial size. The needle bearings are well lu-
bricated by oil within the rotor in the manner previ-
ously described as are pins 120 which move slidably
within bearings surfaces 340 of the sleeves 170.

Periodically pins 130 may be. adjusted by means of
the wheels 142 but such adjustment is infrequent since
there is no wear surface in the tapered edge 130 of the
blade 96. Likewise, the relatively movable surface be-
tween 120 of the pin and opening 340 of sleeve 170 is
‘slight and if wear does occur, the entire sleeve 170 is
replaceable by removing the nut 176; note that the
head of the sleeve is received within a recess 183 of the
rotor 46.

The described construction permits a slight but effec-
tive clearance between the blade 96 and the casing wall
32 and the rotation of the blades by the rotor as the two
turn on their respective axes of rotation will be freely
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permitted by developing chordal movement of the
keeper plate mounting structure for the blades on their
locating blocks as previously described.

There is only a slight leakage across the clearance
provided between the blade and the casing surface 32
since the rotor rotates at speeds in the order of
500-2,000 RPM and higher and the leakage rate is neg-
ligible and does not detract from the efficiency of the
pump.

As described, the rotary pump can either serve as a
transmission or for any compressor application where
a lightweight relatively small size compressor is needed.

The outer wall of the casing can be jacketed (not
shown) and the heat derived from compression has nu-
merous application such as heating the interior of an
automobile or the like. Also, the efficiency which is ob-
tained from the described structure makes the com-
pressor especially suited for power transmission where,
from a prime source, there is a need for compressed air
to operate pneumatic pressure actuated equipment.
Obviously, such applications as marine equipment are
comprehended. It is easy to dismantle this rotary com-
pressor and it is equally easy to assemble it. An impor-
tant feature is that it can run for an indefinite period
without attention to wearable components which are
all effectively lubricated and are relatively wear resis-
tant as well as being noncritical when slightly worn.

The compressor because of its efficiency and unique
brake construction and mounting can be reduced both
in weight and size thereby opening heretofore impracti-
cal areas of usage.

Although the present invention has been illustrated
and described in connection with the few selected ex-
ample embodiments it will be understood that these are
illustrative of the invention and are by no means re-
strictive thereof. It is reasonably to be expected that
those skilled in this art can make numerous revisions
and adaptations and it is intended that such revisions
and adaptations will be inclided within the scope of the
following claims as equivalents of the invention.

What is claimed is: ,

1. A pump comprising a cylindrical casing having
inlet and outlet opénings, a pump rotor having a geo-
metric center disposed radially offset from the geomet-
ric center of said casing to form a crescent shaped spac-
ing between said rotor and casing, a plurality of angu-
larly spaced blades driven by and carried by said rotor
and having a mounting means which defines the center
of said casing, means for adjusting the radial dimension
of each of said blades to provide both for radial move-
ment through a companion opening in said pump rotor
and without interference therewith, said adjustment
providing a predetermined and relatively slight but
constant clearance between the end of each blade and
the confronting surface of said casing, means forming
a rolling connection between each inner blade and said
mounting means to provide a frictionless rolling con-.
tact between each inner blade and the coacting mount-
ing means which retains said companion blade end and
further providing chordal movement between such ra-
dially inner connected end of each blade and its coact-
ing mounting means, and means for driving said rotor
whereby said blade as it is rotated by said rotor about
the geometric center of said casing produces variable
volume chambers successively inducting, compressing
and discharging fluid between inlet and outlet openings
respectively.
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2. The pump construction in accordance with claim
1 including a lubricated inner chamber formed be-
tween the interior of said pump rotor and said mount-
ing means and sealingly separated from the chamber
formed by the confronting surfaces of the outer pump
rotor and the inner casing wall whereby substantially all
of the lubricating material is excluded from the in-
ducted, compressed and discharged fluid as such fluid
moves between inlet and outlet openings respectively.

3. The structure in accordance with claim 1 including
locating means, coaxial openings formed in said locat-
ing means, a shaft having an antifriction bearing re-
ceived in said openings and disposed at the geometric
axis of said casing whereby said blades are revolved
about such shaft from the relative rotational movement
occuring between said rotor and said casing.

4. The structure in accordance with claim 1 wherein
said adjusting means between said blades and said
mounting means is comprised of threaded means hav-
ing an adjustable nut which is turned to regulate the ra-
dial position of each end of said blade relatively to the
confronting interior surface of said casing whereby
each blade is adjusted to be in close proximity to such
casing surface and concentric therewith.

§. The structure in accordance with claim 1 wherein
said mounting means is triangularly shaped and pro-
vides 120° spacing for three angularly spaced blades,
and triangularly spaced second mounting means dis-
posed in angular offset relation with said first mounting
means for a second set of three blades.
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6. The pump construction in accordance with claim
1 including bearing means for rotatably supporting the
opposite ends of said rotor in opposite end walls of said
casing.

7. The structure in accordance with claim 1 including
a variable speed drive between a motor and said pump
whereby said pump is operated at variable speed and
output is determined by said motor.

8. The structure in accordance with claim 1 including
fluid outlets from said pump, turbine means associated
with a vehicle wheel to be powered by the fluid fur-
nished from said pump, and power means for operating
said pump.

9. The pump construction in accordance with claim
1 including means for supplying the interior of the rotor
with a quantity of lubricating oil which is dispersed be-
tween said mounting means and the center of said cas-
ing, a rotor shaft, and bearing means provided between
said shaft and said mounting means.

10. The pump construction in accordance with claim
9 including sleeves mounted in said rotor end and asso-
ciated with each blade end, a rod slidably received
through each sleeve and operatively secured to said
blade end, the lubrication within said rotor being dis-
persable on the bearing surfaces between said rod and
sleeve to permit sliding movement which occurs as the
rotor and blade mounting means revolve about their

respective axes of rotation.
* * * * *



