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1

This invention relates to rotary pumps of the
positive displacement type in which a radial
vane separates the intake and pressure cham-
bers of the pump. More particularly, the inven-
tion relates to a pump in which the outer mem-
ber or cylinder rotates, and the inner member
or rotor also rotates, each about its own center
but in eccentric relationship to each other, so
as to form a crescent-shaped pumping chamber
between the two members. This chamber is
divided into intake and pressure portions by the
radial vane, and the sides of the crescent-shaped
pumping chamber are enclosed by suitable end
plates.

It is well known that pumps of this character
are advantageous because of their freedom from
vibration and the absence of sliding friction be-
tween the piston and cylinder. Since the outer
cylinder and the rotor both rotate, each about
its own center, there is freedom from vibration
and inertia effects, and, since the two parts are
in tangential relation to each other, and the
slight contact, if any, is a rolling one, the wear
is reduced to a minimum. It has been the usual
practice in the prior art to cause actual rolling
contact between the outer cylinder and the rotor,
but according to the present invention it is pro-
posed to maintain a very slight clearance be-
tween these members and to seal this clearance
by.a thin oil film. In this way not only are fric~
tional effects eliminated, but adequate sealing
is accomplished as an incident to the lubrication
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of the pump and wear due to the usual con~-

tact is non-existent,

In pumps of the type under consideration
where both the outer cylinder and the rotor
rotate together, it is the usual practice to secure
the radial vane to the outer cylinder and to con-
nect it in driving relation with the rotor through
a vane bearing which is cylindrical in cross
section and contains a longitudinal slot which
embraces the faces of the vane, producing sub-
stantial frictional contact dquring the operation
of the pump.  In known constructions the vane
bearing rocks back and forth as the parts move
so that the sides of the vane, as well as the slot
in which it moves, are subject to serious wear
with continuing tendency to leakage. Inasmuch
as it is desirable to reduce this frictional con-
tact to a minimum, it is considered to be good
engineering practice to reduce this rocking ac-
tion by so arranging the parts that the vane is
never withdrawn radially outward beyond the
geometrical center of the vane bearing during
the operation of the pump. Should it g0 be-
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yond this center, the bearing is canted so as to
rapidly increase the frictional contact and con-
sequently the wear between the faces of the vane
and their area of contact with the bearing., This
required relation of parts automatically imposes
a serious handicap on machines of this type be-
cause it limits the amount of pump displacement
which can be secured without unduly weakening
the metal sections of the pump. This is particu~
larly true of the radial metal section existent in
the rotor between its bearing and the vane bear-
ing in which the vane moves. As will be pointed
out hereinafter, the present construction main-
tains the faces of the vane in parallelism with
the surfaces of the vane bearing with which it
cooperates, and an arrangement is provided .
whereby rocking is completely eliminated and the
vane partakes of straight line movement only
with respect to the vane bearing. By the pro-
vision of a vane of peculiar shape and a cooper-
ating bearing of appropriate shape, the displace-
ment of the pump may be materially increased
over that which is possible with prior art con-
structions. Whereas in prior art constructions
the displacement of the pump was determined by
the amount of radial movement of the vane in
the vane bearing, practice of the present inven-
tion removes that limitation. Consequently the
capacity of a pump of given outside dimensions
may be increased as indicated. It is also pro-
posed to provide the working parts with adequate
lubrication -and to provide a pressure seal for
the rotor of the pump as an incident to the
normal operation of the parts without the ad-
dition of any extraneous means. This pressure
seal produced in this manner permits pump op-
eration at pressures or vacua greatly in excess
of those possible with existing apparatus, and
with the simplification indicated. :
Another proposal acording to the present in-
vention is to so construct and arrange the parts
that the outer cylinder of the pump constitutes
the rotor of an electric driving motor so as to
economize in the size of parts and also to permit
the substitution of different bump elements while
utilizing the. same electric motor construction.
Because of the relatively high speed of ‘operation
of pumps of this character, an exceptionally
great increase in capacity may be obtained by
a relatively small change in the size of the pump

-parts, where this would not be possible in prior

art pump constructions, particularly those of the
reciprocating type. Tt goes without saying that
apparatus of this type can operate either as a
bump or as a motor, depending upon whether it
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is used as a source of pressure, or wWhether pres- )

sure is supplied to it.

Tt will be apparent from the preceding descrip-
tion that an important object of the present in-
vention is to produce a simple compact device
made up of a ninimum number of parts and
hence capable of manuafcture at a minimum
cost. Only a few of the advantages of the in-
vention have been mentioned but many others
will be apparent from the following description
when it is read in conjunction with the accom-~
panying drawings in which: '

Figure 1 is a horizontal sectional view of a por-
tion of the assembly showing the pump in end
elevation; )

. g, 2 Is a central vertical-section through the
complete assembly showing the pump parts in
the position in Fig. 1; . )

Fig. 3 Is a view similar to Fig, 1 with the pump
rotor displaced 180 degrees from the position
of Fig.1;

Fig. 4 1s a central vertical section through
‘Fig. 3; .

Fig. 5 is a view in elevation of one of the end
plates showing the intake port;

Fig. 6 Is a horizontal sectional view through
the pump showing the intake and pressure ports
with reference to the radial vane and its bearing,
the section being taken substantially on the line
6—6 of Fiz. 3;

Fig. 7 is an inside end view of the end plate
carrying the exhsust valve, this valve being
shown In dotted lines; :

Fig. 8 is a horizontal section through the end
plate of Fig. 5 substantially on the line 8—8 of
that figure; .

Fig. 9 Is an elevation of a preferred form of

- vane bearing; i ‘

Fig. 10 is an end view of the vane bearing of
Fig. 9; . . -

Fig. 11 is a plan view showing the slot in the
bottom of this bearing;

Fig. 12 is a side view of the preferred form of
vane which forms an important feature of the
invention and which cooperates with the bearing
shown in Figs. 9, 10 and 11;

Fig. 13 is a detalled plan view of the pump rotor
showing the oil ducts and the support for the
vane bearing of Figs. 9, 10, and i1;

Fig. 14 is a section substantially on the line
{4—14 of Fig. 13;

Fig. 15 {s a detailed perspective view of the
preferred form of vane showing its relation to
the novel type of vane bearing, and to the end
plates of the machine; :

Fig. 16 is a perspective view of a medified form
of vane bearing and vane showing the manner
of supporting the bearing in the end plates of
the machine and its relation to the vane;

Figs. 17, 18, and 19 are diasgrammatic views
showing the mathematical relation of the parts
of apparatus embodying the present invention
and comparing the relation of those parfs to
apparatus of the same general character taken
from the prior art.

Referring now to the drawings and particu-
larly to Fig. 2, this figsure shows a complete unit
in which the pump is enclosed within the rotor
of an électric motor, preferably of the induction
type adapted to operate on ordinary single phase
alternating current. It Is to be understood that

although the invention has been {llustrated In.

the form of a combination pump and electric
motor, the novel features of the pump are capable
of general application, and may be applied in

10

15

80

36

40

45

60

58

80

66

70

15

of the shaft.

‘other relations using other driving means, and

further that the structure- can be utilized as a
motor as well as-a pump if pressure medium is
supplied to it In proper manner, :

In Fig. 2 reference character 28 designates a
flat base carrying an inverted bell-shaped hous-
ing 26 which may be set over it and preferably
secured to it by welding peripherally as at 27.
As here shown, the housing 28 carries a series
of heat dissipating elements 28 secured to the
casing at spaced intervals indicated 29 in the
drawings.

Mounted within the casing is a stator 31 of an
electric motor made up as is usual of laminations
designed to provide minimum magnetic reluc-
tance and freedom from eddy current losses.
Disposed around the stator laminations 34 are
stator windings 82 which will usually be made
up in two sections to provide for starting and
running conditions. While the particular type
of motor employed is not important, as several
types will be found useful in the present relation,
it is preferred to use a motor of the capacitor .
type operating on the squirrel cage induction
principle. A motor of this type lends itself readily
to the present application because of the absence
of movable mechanical parts, such as commu-
tator short circulfing means, and its ability to
utilize the metal structure of the pump cylinder
as & support for the induction bars. For com-
mercial installations where polyphase alternating
current is available, a motor of axial air gap con-
struction will be found applicable in simplifying
the arrangement,

In the drawing the rotor of the electric motor
is indicated at 34 as made up of a plurality of
stacked laminations, supported - between. two
spaced parallel end rings 35, preferably secured
in position by induction heating, using some low
melting point conducting metal such as silver.
An arrangement of this character simplifies the
construction because it reduces the time and cost
of manufacture and provides for complete free-
dom from dameaging the operating parts of the
motor by the application of excessive heat. The
conductor bars which join the end rings 3§ are
indicated in Fig. 4 by the reference character 38,
and it will be understood that they are spaced
circumferentially around the rotor in accordance
with usual practice in order to provide adequate
torque while insuring operating efiiciency. The
circuit for the stator windings has not been indi-
cated because it forms no part of the present
invention, being merely arranged to provide for
the conduction of current to the windings 82
through binding posts or terminals such as are
indicated at 83 in Fig. 4. |

The rotating parts of the machine are carried
by & central shaft 87 which is attached to the
pase plate 25 of the housing by a stud bolt 28
passing through a central aperture in the plate
25 and having & reduced threaded section 89 .
threaded into a correspondingly threaded por-
tion of the lower end of shaft 31. The upper end
of the shaft 37 terminates with the housing 28
to which it is secured by a hollow bolt 4{ having -
an external threaded portion 42 which cooperates
with an internally threaded bore in the upper end
The bolt 4{ contains a bore 43
which is threaded at its oufer end to receive a
suitable pipe fitting, and this bore serves as a gas
inlet for the pump, delivering this gas to the
pump through means later to be described.

_ The shaft 37 contains a central bore 84 at its
lower end terminating in radial passages 48 com-
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municating with the oil space in the bottom of
‘the casing. The shaft adjacent its lower end
carries a set of spiral grooves 46 serving for oil
distribution in the usual manner. The central
portion of the shaft 3T carries an eccentric 471
containing a transverse opening 48 connecting
the bore 44 with an eccentric longitudinal bore
49 closed at the top but containing transverse
openings §f, also serving for oil distribution and
including peripheral grooves at the terminal ends
of these openings. The parts 51 when filled with
oil not only perform a lubricating function but
also provide a sealing action between these mov-
ing parts to prevent pressure leakage from the
pump chamber. ‘
. As Indicated above, the shaft 37 carrying the
eccentric 41 is stationary and serves as a bearing
for the rotating parts of the pump. Referring
especially to Fig. 1, the outer rotating cylinder
comprising an annular metal member is desig-
nated 52, This cylinder is preferably of non-
magnetic material such as brass or the like, and
carries projecting radially inward from its inside
surface and rigidly secured to it a vane 53. This
vane, as indicated in detail in Fig. 12, is roughly
of T-shaped formation and comprises a body 53
and an extension 58. The body 53, as shown in
detail in Fig. 15, is wider than the extension and
the extension projects centrally of the width of
‘the body and from the inner end of the vane to
"make the vane symmetrical. The body carries
mounting lugs 82 to hold it stationary and the
body portions 80 extend into the end plates to
assist this action. This vane is especially de-
signed as indicated above for cooperation with a
vane bearing 54 mounted in an opening 55 in the
outer rim of rotor member §6. The rotor 56 is
journaled to rotate about the eccentric 41 with
which it is longitudinally coextensive as indicated
in Fig. 2. This rotor is hollow and provides a
lubricant chamber as indicated at 57 in Fig. 14.
In addition, this hollow portion of the rotor mem-
ber reduces the weight, and consequently the
inertia, and provides clearance for the motion of
the extension 58 provided on the vane 53. In
other words, making the rotor hollow performs a
three-fold function, namely, it forms an oil reser-
voir, reduces the weight, and avoids the necessity
of machining operations to provide clearance for
the movement of the extension B8 on the radial
vane. This rotor, which is shown in detail in Fig.
3, also carries on each of its lateral faces an an-
nular groove 58 serving for oil distribution and
joining the opening 55 which carries the vane
bearing 8. Inasmuch as it is highly desirable
that this rotor be dynamically balanced, it con-
tains a series of openings 81 conveniently cut in
the top groove 59'so as to compensate for the re-
moval of metal in forming the opening 55. Con-
sequently when the vane bearing 54 is in position
in the opening 55, the rotor with this bearing is
dynamically balanced for smooth and efficient
operation.

The cylinder 52 is attached to the rotor mem-
ber 34 of the electric motor as herein shown with
an interposed blanket 50 of heat insulating mate-
rial. The electric rotor 34 during motor opera-
tion generates heat. Since the pump during the
compression of gas necessarily generates heat,
and it is desirable to keep the heat in the gas
down to a minimum, the blanket 50 which may be
of any poor heat conductor, with or without an
air gap, will serve as a wall to isolate the motor
rotor and the cylinder from each other. In some
Instances an air gap alone may serve this pur-
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pose without the addition of other heat insulating
means. In this way the operating efficlency of
the pump may be kept at & maximum so far as
the accumulation of heat is concerned. This
cylinder s closed at its lower end by an end plate
62 shown in detail in Figs. 6 and 7. This end
plate may be sealed to the cylinder 52 and carries
8 downwardly extending projection 63 which
serves as a journal for the pump in cooperation
with’ the shaft 3T and the oil groove 46 thereon.
The extension 63 contains the radial grooves 45
on its lower face and is supported by a thrust
bearing comprising upper and lower races 64 and
65 with interposed ball bearings 66. This end
plate, when secured to the cylinder 52 to enclose
the rotor as by welding at 61, provides the lower
portion of the pump chamber seal except for the
lubricant passageway formed by the grooves 46
and the oil duct 44 within the shaft 31. As in-
dicated in the face view of Fig. 7, end plate 62
contains a discharge orifice 68 closed by a spring
pressed discharge valve 69 which is secured to the
end plate as at T{. Reference to PFig. 6 will in-

. dicate how this valve controls the discharge from
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the pressure chamber of the pump, and how the
bias of the spring maintains the valve closed until
the pump pressure has built up to a predeter-
mined value. Consequently this valve also serves
as a check valve to prevent backflow of gas from
the dome to the pressure chamber of the pump.

The top side of the pump chamber is closed -
by an end plate 72 shown in side elevation in
Fig. 5 and in section in Fig. 8. This end plate
fits closely within the cylinder 52 and may con-
veniently be welded to it in sealing relation as
indicated in respect to the end plate 62. This
end plate contains a journal portion 73 adapted
to embrace the upper portion of shaft 37 above
the eccentric 47 and an annular chamber 74.
The bore in this end plate communicates with the’
duct 43 arranged for the intake fitting. Com-
munication between the duct 43 and the intake
chamber of the pump is provided by bore 30 in
the upper end of shaft 31 and a lateral port 40
which registers with the annular chamber 16 in
the end plate 72. This annular chamber, com-
municating in turn with a longitudinal bore 75
and a second bore 16 terminating at the inner
face of the end plate, provides communication
between the gas inlet and the intake chamber
of the pump. The path for the gas will be ap-
parent from Fig. 6 of the drawing. It will be
seen, therefore, from Figs. 4 and 6 that gas
entering the inlet 43 can pass through duct 30
and port 40 through the end plate to the intake
chamber of the pump, and after compression
there will reach the pressure chamber and dis-
charge through the port 68 and the valve 69 into

. the dome provided in the housing 26 and thence
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to a discharge pipe indicated at 11,

A characteristic of pumps of the present type
has been that during rotation of the cylinder and
rotor there is a rocking movement of the vane
and its bearing with attendant wear. The pres-
ent invention avoids this by providing the lugs
82 on the vane 53 which are set in sockets in the
end plates and then having the ends of the vane
also project into openings in the end plates so
that the cylinder, the vane, and.the two end
plates constitute one unitary structure. This not
only gives rigidity to the structure but avoids
wear which would occur if the vane and its bear-
ing were allowed to rock in the usual manner.

As indicated above, an outstanding feature of
the present invention is the construction of the
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vane 83 and its cooperating vane bearing B4.
Through the pecullar formation and cooperation
of these elements, it is possible to materially in-
crease the displacement of the pump over prior
art constructions of this same general type. For
example, as suggested above, the vane 63 is gen-
erally of T-shaped form having central exten-
sion 88. The bearing 64, on the other hand, is
roughly cylindrical in form in order to fit closely
in the opening 56 in rotor §6. During the opera-
tion of the pump the rotor 66 rocks on the vane
vearing 54. This cylindrical member 84 contains
2 longitudinal slot or groove 18 extending through-
out its length on the side through which the vane
53 projects into it with the parts gssembled in
the pump. The floor of the groove 78 contains
a slot 79 long enough to accommodate the ex-
tension 58 on the vane 53 when the two parts
are assembled as indicated in Pig. 15 of the draw-
ing. The slot 18 is disposed centrally between the
ends of the groove 78 and; as shown, closely en-
gages the lateral faces of the vane 88 so as to
provide the required sealing action. The ends
of the slot do not engage the ends of the extension
because ofl must pass freely through this space
as the extension moves into the slot. This rela-
tion of parts is clearly shown in Figs. 3 and 4
of the drawings. In addition, the bottom ends of
the bearing B4 are cut away as at 8! to form
Iubricant pockets in cooperation with the walls of
opening 88.

Tt will be apparent from an inspection of Fig.
15 that the bedy portion of the vane 83 is longer
than the cylindrical bearing 54 so as to project
into the end plates. The body portion 63 com-
pletely fills the groove 78, whereas the extension
88 works in the slot 79 and extends through it as
indicated in dotted lines in Fig. 3 with the end
clearance indicated in Fig. 4. Rigidity of the
vane 58 is assured by its being securely mounted
in the slotted portion of the cylinder 62, and by
the lugs 82 which are supported in the end plates
72 and 62 as described. )

As indicated above, an important feature and
one which is outstanding with respect to the prior
art, is the provision of a construction in which
not only is the vane and the cooperating vane
bearing prevented from any rocking movement,
put the volumetric capacity of the pump is con-
siderably enhanced over what constructions of the
prior art permit. As set forth above, this may
be accomplished by the use of peculiar vane and
vane bearing construction such as that which
hes already been described. While that arrange-

ment effectively prevents any rocking or canting

of the vane and its bearing, an alternative man-
ner in which this may be accomplished is that
shown in Fig. 16 of the drawing,

Referring now to Fig. 18, the reference char-
acters 88 and 88 designate the two end plates

which are attached to the cylinder to seal the -

1ateral sides of the pump chambers. These plates
on their inner faces contain peripheral slots 1
adapted to receive and rigidly support lugs 88
carried by a vane bearing 86. As shown, each
end of this bearing: carries two spaced lugs 88,
the spacing being such as to form & groove 81
- and accommodate with a close fit the body por-
tion of & vane 83 having a length sufiicient to
extend between the projecting bosses 88 and guid-
ed in a rigid straightline movement. The por-
tions of the vane that are coextensive with lugs
88 are designated 83 In the drawing. The top
edge of the vane 88 carries lugs 82 which fit into
the cylinder and specifically into slots cut there-
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in similarly to the lugs 82 on vane 53. In this
way, as in the former construction, the vane and
the bearing are held rigidly in posiiton so that
there is no possibility of canting or rocking move-
ment of these parts during the operation of the
pump. It will be noted; furthermore, that the
vane bearing 88 is not only supported at its two
ends in the sockets 89 in the end plates 83 and
84, but the floor of the groove 8{ which recelves
the body of the vane 89 Is solid as indicated by
the dotted lines at 81. As will ke pointed out
hereinafter with respect to the diagrammatic
views of Flgs. 17, 18 and 19, this construction
permits increase in capacity of the pump with-
cut reducing the metal sections to an undesired
value. Accordingly, this arrangement offers all
of the advantages which have been set forth in
connection with the preferred construction al-
ready described, and even provides for a further
inerease in capacity over that construction,

Tt has been-indicated that practice of the pres-
ent invention greatly increases the amount of
pump displacement which can be obtained with
a structure of given size. This will be apparent
from detailed consideration of Figs. 17, 18 and 19
wherein diagrammatic views are used to indicate
the eritical factors in the design of a pump of
this type, both according to prior art teaching
and according to the novel structure of the pres-

ent invention. .
For purpeses of comparison Fig. 17 shows dia-
grammatically & radial vane pump employing a
rectangulor vane in which the vane in'its re-
tracted position always remains-slightly. below
the geometrical center of the vane bearing in
order to give it stability. In this flgure (00 rep-
resents the maximum clearance between the ro-
tor and cylinder when the vane 104 is retracted
to its greatest extent. 002 represents the vane
bearing having a siot 103, the diameter of the
vane bearing being indicated N. V represents
the distance which the vane {01 extends be-
low the center of the vane bearing in the fully
retracted position of the vane. M represents
the space between the bottom of the vane 101
in its fully retracted position, and the bottom of
the slot §83. W represents the section of metal
which is left in the vane bearing after cutting
the slot 103, this being one of the critical factors
involved in producing a strong structure of the
present type. (08 represents the shaft carrying
the eccentric 183. The section of metal between
the vane bearing 182 and the shaft is indicated
Q. S represents the radius of the shaft and A
the space between the center of the eccentric:
and the center of the shait. R represents the

radius of the pump cylinder. .

Fig. 18 is a diagrammatic view of the principal
form of the invention which has been described
in Fig. 15, The reference characters used cor-
respond to those used in the description and the
letters correspond to those just given in connec-
tion with Fig. 17. -

Pig. 19 is & dlagrammatic view of the arrange-
ment of Fig. 16 and similar reference characters
are used to correlate the two flgures.

By mathematical calculation, 1t may be shown
in the arrangement of Fig. 17, if it is assumed
that the radius of the pump cylinder is six inches,
that sound engineering practice is followed in
never retracting the vane 18! outwardly beyond
the center of vane bearing 102, and that ade-
quate metal sections W and Q are maintained,
that the maximum pump displacement for a
pump having & chamber length of 4 inches would
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be 168.8612 cubic inches per revolution. In this
calculation on Fig. 17, the followmg dimensions
in inches are gssumed:

R=6 X=1.25
5=0.5 V=025
Q=05 A=0.625
W=0.375 M=1.25
N=0.5

With the T-shaped vane shown in Fig. 18,
following the practice indicated above and never
allowing the inner end of the extension 58 of the
T-shaped vane to be withdrawn beyond the point
106, the displacement would be 235.9626 cubic
inches per revolution. Here the assumed dimen-
sions are:

"

R=6 X=1.850
S=0.5 V=absent
Q=0.925 - A=0.925
W=0.375. M=1.850
N=0.5 ’

It is to be noted in this connection that the metal
section W is the same in both constructions of
Figs 17 and 18, and, even though structurally dii-
ferent, the effective amount of metal in section Q
is substantially the same in both. Hence the con-
struction of Fig. 18 not only increases the pump
capacity by 67.1 cubic inches per revolution, but
it positively eliminates canting of the vane bear-
ing with respect to the vane and greatly enhances
the life of the parts while insuring adequate seal-
ing over long periods, and smoothness of oper-
ation which cannot be achieved when cantlng
oceurs.

Reference to Fig. 19 shows the displacement
which can be obtained using the construction
of Fig. 16 where the pump cylinder again has a
radius of 6 inches and the longitudinal dimen-
sion of the pump chamber is 4 inches. The dis-
placement here is 257.5620 cubic inches per revo-
lution or an increase over the construction of Fig.
17 of 88.3 cubic inches per revolution. The di-
mensions assumed in Fig. 19 are:

R=6 X=2.062
S=0.5 V—absent
Q=05 - A=1.031
W=0.375 M=2.062
N=0.5

Here the metal sections W and @ are the same
as those indicated in Fig. 17, and the vane 89
can be withdrawn beyond the center of the vane
bearing 86 because this bearing is rigidly sup-
ported by the end lugs 88 in the end plates of the
pump chamber.
vents any possible canting of the vane bearing
and hence again insures smooth, precise, and
wear-free operation of the parts over long
periods.

It will be clearly apparent and can be substan-
tiated by mathematical proof that the embodi-
ment set forth in the present specification pro-
vides a highly effective mechanism for obtaining
maximum pump displacement with a minimum
of structural parts, and with complete freedom
from the usual pump leakage which is encouraged
by rocking action of a vane with respect to its
bearing. The space within the housing 26 serves
as a recejver for pressure which is built up and
which leads through the outlet 1T to the mech-
anism to be supplied with fluid under pressure.
The casing contains oil which may usually be kept
at the level indicated by dotted lines in Figs. 2

This manner of mounting pre-.
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10
and 4 so that the inherent operation of the pump
will supply the lubrication.

When the cylinder 52 is rotated as by supply~
ing current to the stator windings of the electric
motor, this cylinder rotates, carrying with i the
vane 53 and the rotor 56, with the vane 53 mov-
ing out and in the groove 18 in the vane bearing
54. Gas will enter the intake 43 and after pass-
ing through' the bore 30 and the lateral passage
40 will be delivered to the intake chamber on
the upper side of vane 53 as indicated in Fig. 1
of the drawing, and then as the cylinder rotates
in a clockwise direction this gas will be com-
pressed until it escapes through the discharge
valve §8 to the space within the pump chamber
and then to the discharge line 7T1. The crescent-
shaped chamber will always be divided into two
parts by the tangential contact between the ro-
tor 56 and the inside face of cylinder 52, and
also by the vane 5§3. As has already been indi-
cated, whenever the pressure in the pressure -
chamber of the pump exceeds the tension of
spring 69, the discharge valve 68 will open, al-
lowing the escape of gas under pressure, but pre-
venting return flow into the pressure chamber of

© the pump. When, on the other hand, the pres-

sure in fhe pressure chamber of the pump is
less than the tension of spring 69, this wvalve
remains closed.

It will be obvious that as the pump cylinder
rotates, the pressure on the intake side of the
pump will be less than the dome pressure, that
1s, the pressure inside of the housing. Hence,
there will be & constant tendency for this pres-
sure differential to cause flow of oil through the
lIateral openings 456 in the shaft extension 63,
and through the duct 44 and space 48 to the in-
terior of the rotor, - Oil will also travel from the
space 48 through the duct 49 and thence through -
the lateral ports into the spaces 51 between the
journal 13 of the top end plate and the shaft
extension. . It will be noted that the extension
58 on the vane never is withdrawn beyond the
center of the vane bearing 94, thus further as-
suring maintenance of straightline movement.

When the vane is moved from the fully re-
tracted position of Figs, 1 and 2 to the position
shown in Figs. 3 and 4, the extension 58 will force
oil back into the oil spaces, insuring a continu-
ous flow to the parts to be lubricated and also
displacing oil from the top of the rotor into the
groove- 88 where it forms a fluid seal between
the sides of the rotor and the two end plates
€2 and 12. Thus it is possible to both lubricate.
and seal the pump by the inherent action of the
pump parts and without the provision of any
extraneous pumping means whatsoever, It there-
fore becomes possible to utilize the flow resulting
from the differential between so-called dome
pressure and intake pressure to fully lubricate
and seal the working parts of the pump. It is
therefore unnecessary to provide pumping means
to increase the pressure above dome pressure.

I will be observed that the. insulating means
50, be it in the form of a blanket or an air gap
or both, will prevent any heat generated in the
laminated structure 34 .of the motor rotor from
passing into the pump in order to increase the
temperature of the gas which' is under compres-
sion there.. This freedom from heating up will
likewise be enhanced when the pump cylinder 52
is made of non-magnetic metal in which no eddy
currents can be produced.

It has been suggested above that the present
construction makes it readily possible to utilize
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pumps of different capacities without modifying
the mechanical construction of the electric
‘motor. This will be readily apparent from Fig, 2
if it is realized that the thickness of the rotor

52 may be varied in order to vary the diameter §

of the pump chamber. Likewise, variation In
the thickness of the two end plates 62 and 12
will permit & substantial change in the longi-
tudinal dimension of the pump without in any

way altering the size of the mechanical parts 30

of the electric motor. Since the pump operates
at high speed, a very small change in longitudi-
nal or radial dimensions will produce a substan-
tial change in the pump capacity. Thus it will

-be possible by & single casing and motor struc- 35

ture to provide for a considerable number of
pump capacities. By suitable design of the rotor
and stator laminations a single laminated struc-
ture may be utilized for several sizes of pump. "

If the pump capacity is to be increased beyond 20

the capacity of the windings, a simple change
in the winding construction utilizing the same
laminations may be provided so as to accomplish
the results sought, hamely, a universal motor

and pump structure in which varlous sizes of g

pumps may be substituted directly In a given
laminated construction without making it neces-
sary for a great number of different part siZzes
to be carried.

Although only a few modifications have been 80

described, it will be obvious that various changes
and modifications of the invention may be made
within the scope of the appended claims without
"departing from the spirit and scope of the in-

vention.. Having thus described the invention, $5

what is claimed is:

1. A positive displacement radial vane pump
comprising & fixed shaft, & hollow pump cylinder
rotatable on said shaft, & pump rotor mounted

eccentrically with respect to said shaft so as to ¢o
maintain a point of tangency between its periph- -

ery and the inner surface of the cylinder as the
cylinder and rotor rotate, said rotor having an
internal annular groove forming an annular

chamber about said shaft and said rotor also 45

_having a vane bearing opening extending through
the periphery of the rotor at one point and
communicating interlorly with said annular
groove, g cylindrical vane bearing mounted in

sald rotor with a portion of the periphery of §%

. the bearing exposed through said one point, said

bearing containing an exposed longitudinal
- groove throughout its length and a central elon-
gated slot in the bottom of said groove, and &

vane secured to sald cylinder and extending gg

(radially inward therefrom, sald vane having s
wide body portion movable in the groove in sald
vane bearing, and a central extension projecting
through the slot in the bottom of the groove

with its sides in close sealing contact with the gg

sides of said slot but with its ends spaced from
the ends of the slot, said central extension belng
freely moveble into the annular groove in said

rotor when the wide portion of the vane ap-
proaches the bottom of the groove in the vane
bearing.

2. A pump of the radial vane positive displace-
ment type comprising a symmetrically rotatable
hollow cylinder having a radial vane extending
inwardly therefrom, sald vane having a wide
body and a central projection, a symmetrically
rotatable dynamically balanced hollow rotor
having a cylindrical bearing receiving portion
exposed at the periphery of the rotor and com-
municating with the hollow interior of the rotor,
sald rotor being mounted within said cylinder
in eccentric relation to said cylinder, a stationary
shaft for supporting said rotor and cylinder,
said shaft having a bore therein communicat-
ing with the hollow interior of the rotor, a cylin-
drical vane bearing mounted in sald bearing re-
ceiving portion of the rotor, said bearing having
an exposed longitudinal groove to receive the
wide body of the vane and a central elongated
slot in the bottom of the groove to receive the
projection on said vane, the sides of said slot
closely engaging the sides of said vane but the
ends of the slot being spaced from the edges of
sald vane, the projection on sald vane being
adapted to move in and out of said hollow rotor
through said central slot as the cylinder and
rotor rotate, a housing enclosing said cylinder,
rotor and parts before mentioned, and connec-
tions for causing the pressure differential be-
tween the interior of said rotor and the interior
of the housing to supply oil from the bottom of
said housing through the bore in said shaft to
said hollow rotor, said projection in its move-
ment into and out of said hollow rotor serving
to displace oil therefrom.

HARRY B. MILLER.
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