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This invention relates to rotary pumps, and 
has for its object providing improvements in cer 
tain types of rotary pumps, so as to decrease the 
friction and wear of the pump and also the leak 
age, and to otherwise improve the operation and 
efficiency of Such pumps. Another object is to 
reduce the noise resulting from the operation of 
the pumps and also to reduce the power required 
to Operate the pump. 
Of the accompanying drawings, Fig. 1 is a sec 

tional view of a rotary pump, along the line 1-1 
of Fig. 2, which embodies features of my inven 
tion: Fig. 2 is a sectional view of the pump along 
the line 2-2 of Fig. 1; Fig. 3 is an enlarged per 
Spective view of one section of the impeller blade 
of the pump; Fig. 4 is an elevation of a modified 
form of a complete blade; Fig. 5 is an edge view 
of the blade of Fig. 4; and Fig. 6 is a perspective 
View of a blade of modified form. 
The pump which I have illustrated comprises a 

frame 10 forming a casing and having a somewhat 
Cylindrical chamber 11. Rotatably and eccen 
trically mounted in the chamber is a rotor 12. 
The rotor is mounted on a shaft 14 which is oper 
ated in any suitable manner, by means of a pulley 
9, Or otherwise. The rotor is mounted in the 
chamber 11, so that the upper surface of the rotor 
as it rotates is in contact with the upper surface 
of the chamber and, as the diameter of the rotor 
is less than that of the chamber, the lower sur 
faces are Spaced a material distance apart. For 
preventing leakage and the like, the ends of the 
rotor are mounted in cylindrical recesses 15 in the 
Side Walls of the frame. 
A diametric slot 16 extends from one end to the 

Other of the bore of the chamber and, in this slot, 
is Slidably mounted the blade 13. The surface of 
the bore is not strictly cylindrical, but forms a 
linnacon curve. Hence, it is of Such a form as is 
described by the edges of the blade as the rotor is 
rotated, so that the edges of the blade at all times 
are Substantially in contact with the surface of 
the bore. 
The Outer edges of the blade are provided with 

Semi-circular Seats 17, and in each seat is ar 
ranged a strip of packing material 18, which is 
Substantially Semi-cylindrical, but with the outer 
Side slightly convex to conform to the curve of 
the bore. These strips 18 are rotatably mounted 
in the Seats 17 of the blade, so that, as the blade 
rotates, the strips will rotate slightly in the seats 
17, and the outer surfaces of the strips will con 
form to the Surface of the bore. As the packing 
strips rock One Way or the other, they will auto 
matically increase Or decrease slightly the length 
of the blade, and will, therefore, provide some 
What for the varying radius of curvature of the 
wall of the bore or any imperfections therein. As 
the rotor is rotated in the direction of the arrow, 
the fluid being operated on will be forced by the 

(C, 103-3) 

impeller blade 13 from the inlet 20 around to the 
Outlet 21, and it may thus be forced into any 
container connected with the outlet. 
I have found that, in the operation of ordinary 

pumps of this nature, when a one-piece blade is 
used, extending from one side to the other of the 
bore, the packing does not satisfactorily com 
pensate for irregularities in the formation of the 
Curve of the bore, or for wear of the packing or 
bore Surface. Also the centrifugal force acting 
Cin the blade tends to force the edges towards and 
2.Way from the bore surface, depending on the 
a.ingular position of the rotor; and abnormal Wi 
brations of the blade are produced. As the center 
of mass of the one-piece blade passes from side 
to Side through the center of rotation, the direc 
tion of the centrifugal force is changed with each 
revolution. This causes more or less pounding, 
and increases the friction and the leakage and 
also the power required to operate the rotor. 
To eliminate these objectionable features, I 

provide a split blade in the slot 16. I divide 
the blade into two Sections 19, the sections pro 
jecting from opposite sides of the rotor, with the . 
inner edges of the sections Substantially in 
contact. The two sections thus act substan 
tially as a single blade but, being divided into 
two sections, the center of mass of each will be 
a material distance from the axis of the rotor 
and the centrifugal force acting on each section 
tends at all times to force it outwardly against 
the Surface of the bore. As a consequence, each 
Strip of packing 18 is at all times kept Snugly in 
contact With the bore, and any Wear by use is 
thus automatically taken care of, and the pound 
ing, Vibrating, and the like are eliminated or 
imaterially reduced. 
As the rotor operates, the center 31 of the blade 

as a Whole revolves around the circle 32 passing 
through the center of the bore and the center of 
the rotor. Hence, the blade Sections are affected 
by various forces. The centrifugal force tends at 
all times to move the Sections outwardly. This 
Varies with the inaSS and angular velocity. The 
bore Surface opposes the centrifugal force and 
CauSeS the Sections to reciprocate in Wardly and 
outwardly in the rotor, each rotation through an 
amplitude equal to the maximum distance be 
tween the roto1 periphery and the wall of the 
bore. Owing to inertia, this continuously varies 
the nomenturn of the Sections, and alternately 
tends to force them towards and away from the 
bore Surface. This varies also as the mass and 
velocity, but alternately assists and opposes the 
centrifugal force. Gravity also has more or less 
effect, depending on the position of the Sections. 
Also, the lateral fluid pressure, and as well the 
wall friction effect, varies with the position of 
the sections from the maximum to Zero, the fluid 
preSSure varying also With the Speed of rotation. 
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Because of these various forces, much noise, 

wearing and leakage ordinarily results in the op 
eration of the rotor, with the one-piece blades. 
These undesirable effects are largely eliminated 
by the use of my split blade. But I have found 
by tests that certain modifications are desirable 
even with the split blade, and that these modifl 
cations depend upon various conditions, Such as 
the fluid operated on, whether liquid or gaS, dense 
or rare, the speed of rotation, the diameter of 
the bore and rotor, the material and the Shape 
of the split blade, and other factors. 

It is sometimes desirable to provide a positive 
force tending at all times to force the Sections 
outwardly. For this purpose, yielding means 
may be provided, which tend at all times to ac 
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complish this purpose. I prefer to provide such 
means which are effective between the sections 
tending to push them apart. For this purpose, 
yielding means may be made effective between 
the blades, such as the compression springs 22, 
mounted in holes 23. By the use of these springs, 
properly adjusted for the purpose, the packings 
will at all times be forced Suitably against the 
Surface of the bore. But it will be understood 
that the shape of the holes or the Springs may 
be varied if desired. Or other holes may be 
formed, with springs mounted in the holes or 
not, as desired. By increasing the maSS removed, 
the ratio of the centrifugal force effect to the 
inertia effect is increased. 

However, it is sometimes desirable, particularly 
When yielding means are used for forcing the 
blade sections apart, to eliminate, or at least 
reduce, the centrifugal force, so that the pres 
sure on the walls for all positions of the blade 
Sections will be more uniform, depending mainly 
upon the spring force. In order to reduce the 
amount of centrifugal force acting on the blade 
sections, I prefer to divide the blade into sections 
25 and 30, So that a portion of each section ex 
tends materially beyond each side of the center 
of rotation of the rotor. In this way, the center 
of mass of each Section is positioned not far from 
the axis of the rotor. The exact form of the 
blades is not material, but in this way the cen 
trifugal force tending to force the outer edges of 
the sections will be very materially decreased and 
may be entirely eliminated, at least at Some po 
Sitions of the sections. 

Also, to reduce the centrifugal effect, and also 
to reduce the inertia effect, which may be advis 
able under some conditions, I reduce the mass 
in the Outer edges of the blade sections. Prefer 
ably, this is done by drilling holes 27. If these 
holes are drilled underneath the packing strip, 
leakage of fluids or oil into the holes will be 
Substantially eliminated. If the pump is to be 
used with liquids, or in any event if desired, the 
holes may be closed by means of plugs 29. Ob 
viously, the larger and deeper the holes, the 
more the centrifugal force will be reduced as the 
mass is removed from the side of the center of 
rotation towards which the force acts. Also, the 
more the inertia and gravity effects will be 
reduced. 

In case of blades, the Sections of which are 
formed as indicated in Fig. 4, springs 26 may be 
used or not, as desired, for forcing the Sections 
apart and, in this manner, with the centrifugal 
force Substantially eliminated, the pressure will 
be substantially uniform at all positions of the 
blade sections. By the use of springs, the sec 
tions may be formed if desired so that, for Some 

1,972,864 
positions of the blade, the centrifugal force will 
tend slightly to move one section inwardly. 

It will thus be seen that I have provided means 
for suiting the pressure against the wall of the 
bore to the particular requirements. Although the 
centrifugal force with low speeds is not very ma 
terial, yet, the leakage then is greater, and the 
symmetrical sections of Fig. 3 may be preferable, 
But for high speeds and, hence, high centrifugal 
forces and less leakage, sections reducing the 
centrifugal force to a minimum are often desir 
able. In general, by the means which I have pro 
vided, the ratio of the centrifugal force to the 
inertia of the sections may be materially varied 
by varying the shape of the sections, and the 
various effects may be varied further very mate 
rially by the use of yielding means for forcing 
the Sections outwardly. 
In Some cases I prefer to provide hydraulic or 

pneumatic means for forcing the sections out 
wardly. One way of accomplishing this is to pro 
vide communicating means between the outlet 
of the pump and the space between the sections. 
Such means may be provided for by forming in 
the frame and rotor the openings 33, 34, 35 and 100 
36 and the grooves 37 and 38; also a groove 39 
in the periphery of the axle, and passageways 
40 and 4 in the axle. In this way, fluid under 
pressure higher than at the inlet will act con 
tinuously to force the blades against the bore 
surface. Such means may be used with or with 
out the springs 22. 

Fig. 6 illustrates a simple form of Split blade 
which has neither springs nor mass removing 
openings. The grooves 42 and 43 may be formed 110 
in this blade if desired. It Will be understood 
that the grooves 37 and 42 are used to keep open 
communication between the grooves 36 and 38, or 
43, when the blade is shifted. Outwardly on One 
side of the rotor more than on the other side. 

I claim as my invention: 
1. In a rotary pump having a limacon-shaped 

bore with an inlet and an outlet, a rotor rotatably 
mounted in the bore, said rotor having a diametric 
slot extending from one side to the other, and a 120 
blade slidably mounted in said slot with its outer 
edges substantially in contact with the wall of the 
bore, said blade comprising two alined sections, 
the inner edges thereof being continuously sub 
stantially in contact. 

2. In a rotary pump as claimed in claim 1, said 
sections being symmetrical, with their inner edges 
substantially midway of the walls of the bore. 

3. In a rotary pump as claimed in claim 1, each 
of said sections having a portion of its inner edge 130 
extending inwardly materially beyond the center 
of the bore. 

4. In a rotary pump, a casing having a bore and 
an inlet and an outlet, a rotor eccentrically and 
rotatably mounted in said bore, and a fluid im- 135 
pelling blade diametrically and slidably mounted 
in said rotor, said blade comprising two aligned 
sections, the inner edges of said Sections being 
Substantially in contact at all times, the radius of 
curvature of that portion of the bore lying at 
the ends of the diameter of the bore midway be 
tween the inlet and outlet being greater than else 
where. 

5. In a rotary pump as claimed in claim 4, the 
said radius being least at the ends of a cord of the 145 
bore passing diametrically through the rotor and 
at right angles to said diameter. 
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