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1 Claim. 
This invention relates to certain new and 

useful inprovements in rotary pumps of the slid 
ing impeller vane type. 
The main objects of this invention are to pro 

vide a highly efficient rotary pump which is 
equally applicable for all forms of fluid, whether 
liquid or gaseous substances, which is susceptible 
of long life, and that may be constructed econom 
ically. 

In carrying out the foregoing objects, I have 
provided a rotary pump having a rotor and a 
plurality of diametrically opposed impeller vanes 
operably mounted in said rotor, all of which are 
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rotatably mounted in a suitable pump chamber 
concentrically with the major portion of the pe 
ripheral wall thereof, the contour of said periph 
eral wall being formed with two diametrically 
opposed circular arcs concentric with the rotor 
and having unequal radii, the included angles 
of said arcs being equal and greater than 90 
degrees with their adjacent ends joined by means 
of a curved surface which is developed with uni 
form acceleration curves so that each vane in 
passing from One concentric arc to the other will 
be moved radially with a uniformly accelerated 
and retarded motion, thus guiding the vanes 
during the radial movements thereof, Smoothly 
and without shock or noise and producing a 
substantially uniform discharge from the pump. 
The inlet and the outlet ports for the pump 

are each positioned adjacent a respective curved 
portion of the peripheral wall of the pump cham 
ber with the angular extension of Said ports 
greater than the included angles of said curved 
portion so that each impeller vane is in regis 
tration with one of said ports during the radial 
movements of the vane, thus relieving any 
pumping pressure on the vane by equalizing the 
pressure on opposite sides thereof which reduces 
friction and wear and permits a high degree of 
efficiency in operation. 
Another feature of this invention is to utilize 

the centrifugal force produced by the rotor and 
impeller wanes to assist in filling the ptump by 
positioning the inlet port intermediate the pe 
ripheral wall of the pump chamber and the axis 
Of the rotor. 
Other objects and advantages pertaining to 

the details of the structure and the form and re 
lation of the parts thereof will more fully appear 
from the following description taken in connec 
tion with the accompanying drawings wherein:- 

Figure 1 is a face view of one side of the pump 
partly in section with a side plate removed, taken 
in the plane of the line 1-1, Figure 2. 
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Figure 2 is a vertical sectional view taken in 
the plane of the line 2-2, Figure 1. 

Figure 3 is a horizontal sectional view through 
the inlet ports of the pump taken in the plane of 
the line 3-3, Figure 1. 

Figure 4 is a detail horizontal sectional view 
taken in the plane of the line 4-4, Figure 1, with 
the rotor and a portion of the drive shaft re 
Imoved. 

Figure 5 is a diagrammatic view illustrating 
the contour of the peripheral wall of the pump 
chamber and generation of the curve on which 
said wall is made and the relative relation of 
the inlet and outlet ports. 

AS. illustrated in the drawings, the pump con 
sists of a suitable case -1- provided with an 
internal pump chamber -2-. The case is 
mounted on an integrally formed base -3-. 
At each end of the case is formed an annular 
flange -4- to which the end plates or cylinder 
heads -5- are secured by bolts or screws -6. 
A horizontally disposed drive shaft -- is 

mounted concentric with the major portion of 
the pump chamber and is journaled in suitable 
bushings -8-, provided in outwardly project 
ing bearing members -9- made integral with 
the respective head or end plates --5-. The 
Outer ends of each of the bearing members -9- 
may be provided with suitable packing-10- and 
follower -11- for preventing the escapement of 
fluid along the shaft --. One end of the drive 
shaft -- may, as shown, extend outwardly be 
yond the respective bearing member -9- for 
receiving a pulley, not shown, or other suitable 
means for rotating said shaft. 
A rotor -12- is mounted on the drive shaft 
-- and positioned within the pump chamber 

The rotor, in this instance, is secured by 
a key -13- to the shaft -7- to rotate there 
with although it is evident that the rotor may 
be made integral with said shaft. The rotor 
-12- is substantially the same length as the 
pump chamber -2- and consists, in this in 
stance, of a tubular body portion -14- having 
a pair of diametrically opposed radial flanges 
-15- arranged at right angles to each other 
and extending lengthwise of the body portion 
-14- of the rotor -12- and may be tied to 
gether by a supporting transverse web -6- 
extending from one flange to the other substan 
tially midway between the ends thereof, 

Each flange -15- is provided with a radial 
slot -17- which extends lengthwise of the 
flange and from the outer end thereof inwardly 
to within a short distance of the drive shaft 
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2 
--, each of said slots being adapted to re 
ceive an impeller vane -18-. These vanes are 
slidably mounted in a respective slot -17- for 
radial movement of the vanes caused by the Outer 
longitudinal edge of said vanes riding Over the 
irregular contour of the peripheral Wall of the 
pump chamber -2- during the rotation of the 
rotor-12-. These vanes are of substantially the 
same length as the cylinder chamber -2- so 
that the outer ends thereof contact with the in 
ner surface of the respective end plates -5- 
while the outer longitudinal edges of the vanes 
are held in constant contact with the peripheral 
surface of the pump chamber -2- by centrifu 
gal force during the rotation of the rotor. 

However, pushrods, as -19- may be employed 
for each pair of vanes for maintaining the vanes 
in substantially constant contact with the periph 
era wall of the pump chamber. These rods 
-19-, as illustrated in Figures 1 and 2, may be 
arranged in pairs, one pair for each pair of vanes, 
each pair of rods being slidably mounted in Spaced 
holes -20- which extend diametrically through 
the axis of the drive shaft -- and rotor-12 
in the plane of the respective pairs of impeller 
vanes with the outer ends of the rods engaging 
the inner longitudinal edge of diametrically op 
posed vanes for holding said vanes in a predeter 
mined spaced relation. 
One or more holes or openings -21- may be 

provided in the front wall of each of the radial 
flanges -15- in communication with the base 
of the respective slots -1- for venting said 
slots at the bottom of each vane for permitting 
the fluid which is being pumped to pass freely 
in and out of said slots as the impeller vanes 
are moved radially, thus permitting the fluid 
pumped to be drawn into the slots as the vanes 
move outwardly and to force the fluid from the 
slots into the pump chamber at the discharge 
side of the rotor as the vanes are moved inwardly 
thus preventing an interruption of the discharge 
due to the vane displacement. 
The contour of the peripheral wall of the pump 

chamber -12-, in this instance, is formed with 
a regular surface as more clearly illustrated in 
the diagrammatic view, Figure 5, said wall be 
ing formed with two diametrically opposed con 
centric circular arcs -A- and -B- Of unequal 
radii and which are formed co-axially with the 
drive shaft -- and rotor -12-. 
The radius of the Smaller arc -B- is sub 

stantially equal to the radius of the rotor -12 
for permitting the free rotation of the rotor in 
said chamber as clearly illustrated in Figure 1. 
The included angles of the arcs-A- and -B- 
are equal and each greater than 90 degrees with 
the adjacent ends of Said arcs joined by a curved 
Surface-C-. These surfaces -C- are devel 
oped with uniform acceleration curves; that is, 
with curves developed with circular and radial 
Co-ordinates concentric with the arcs -A- and 
-B-. 

Referring now to Figure 5, -ac- equals cir 
cular co-ordinates and -y- equals the radial 
co-ordinates and if -a- equals the radial ac 
celerations per unit of circular motion, then the 
equation of the curve is -y- equals 

2 

By making -- equal -1-, the equation be comes -y- equals 
x2 
2 

1,922,951 
and when at equals 1, y equals A; when ac equals 2, 
gy equals 2; whenac equals 3, y equals 4A and when 
at equals 4, equals 8. . 
With the contOur Of the peripheral wall --C- 

of the pump chamber connecting the two con 
centric arcs -A- and -B- constructed in this 
manner with uniformly accelerated curves or 
Some other forms of curves closely approximat 
ing this curve such as obtained from a develop 
ment of a sine curve, the vanes -18- will be 
guided Smoothly and without shock from one 
concentric arc to the other with a uniformly ac 
celerated and retardation radial motion starting 
from rest on one arc and coming to rest on the 
other arc. 
A pair of inlet passages -22- are provided 

for the pump chamber -2- and located one in 
each head or end plate -5- in a substantial 
horizontal plane below the axis of the drive shaft 

One end of each of the passages -22 
is in communication with a common inlet cham 
ber-23- provided in one side of the pump case 
-1- and which, in turn, is adapted to be con 
nected by a pipe as -24- or other suitable means, 
to a Source of fluid supply not shown. 
The opposite ends of the passages -22- are 

each connected by an inlet or suction port - 25 
to the pump chamber -2-. The inlet ports 
-25- are positioned intermediate the body 
-14- of the rotor -12- and the path of move 
ment of the Outer ends of the flanges -15- and 
made concentric with the shaft - 7- and the 
two concentric arcs-A- and -B-. 
The ports are each in registration with the 

curved surface -C- located at the bottom of 
the pump chamber -2-, the circumferential 
length of each of said ports being sufficient to 
cause the ports to overlap the included angles of 
Said curved surface; thus the outer ends of the 
ports are located beyond the radial plane of the 
ends of Said curved surface so that both the front 
and rear surfaces of each impeller vane will be 
in registration with the inlet port before the vane 
reaches the respective curved surface -C- and 
before it leaves the smaller arc surface-B- and 
also for a short distance after the respective vane 
leaves Said curved surface as it begins its travel 
along the larger arc-A-, thereby relieving any 
pumping pressure on the vane by equalizing the 
preSSure on both front and rear surfaces of said 
vane which permits the free outward radial move 
ment of the vane while passing over the curved 
Surface -C- without excessive or undue fric 
tion. 
The outlet or exhaust port -26-for the pump 

chamber -2- is located in the pump case-1- 
at the upper portion of the pump chamber-2- 
in registration with the upper positioned curved 
Surface-C- of the peripheral wall of said pump 
chamber. The outlet port -26 - is constructed 
similarly to the inlet port -25-in that the cir 
cumferential length of the curved surface-C- 
With the outer ends of said port positioned at 
equal distances either side of the curved surface 
So that as each vane, in turn, approaches the 
curved surface -C-, the forward and rear sur 
faces of Said vane will be in registration with the 
port before the vane reaches the curved surface 

---. 

-C- and also for a short distance after it has 
passed Said Surface which equalizes the pressure 
on both side Surfaces of the vane and permits the 
free inward radial movement thereof as it passes 
along the curved surface -C- in passing from 
the larger concentric arc -A- to the smaller 
arC -B-. 
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The exhaust port -28-, in this instance, is 

in communication with a suitable exhaust cham 
ber -27- provided in the upper portion of the 
pump case -1-, said exhaust chamber being 
provided with a threaded opening in One side 
thereof for receiving an exhaust pipe as -28-. 
Although I have shown and particularly de 

scribed the preferred embodiment of my inven 
tion, I do not wish to be limited to the exact con 
struction shown, as various changes both in the 
form and the relation of the parts thereof may 
readily be made without departing from the spirit 
of this invention, as set forth in the appended 
claim. 

I claim: 
In a rotary pump of the sliding vane type, a 

pump casing providing a chamber having a regul 
lar peripheral surface, a cross section of said 
surface taken in a plane normal to the axis there 
of being corposed of two diametrically opposed 
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3 
concentric arcs of unequal radii and uniform ac 
celeration curves joining adjacent ends of said 
arcs so as to impart a uniformly accelerated and 
retardation motion in a radial direction when 
followed circumferentially, a rotor having radial 
fanges journaled in the case concentric with said 
arcs each of said flanges being provided with a 
radial slot, an impeller vane slidably mounted 
in each of said slots, a discharge port in the 
pump casing in registration with and Overlap 
ping One of said curved surfaces, and an inlet 
port in said casing communicating with the pump 
chamber intermediate the axis of the rotor and 
the path of movement of the outer ends of said 
flanges and Overlapping the included angle of the 
other curved surface for balancing the pressure 
on opposite sides of said vanes during the entire 
radial movements thereof. 
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