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This invention relates, as indicated, to rotary 
pumps, but has reference more particularly to 
rotary pumps of the siding vane type. 

It has heretofore been proposed to construct a 
rotary pump of this type with a bore comprising 
concentric arcs connected by means of curved 
sections in the form of portions of an Archime 
dean spiral. While such pumps have certain de 
sirable operating characteristics, they will not 
produce an entirely smooth pulsationless flow, 
due to the fact that it is virtually impossible to 
join the ends of the non-arcuate curved portions 
thereof in such a manner as to avoid the pres 
ence of humps or cusps at or adjacent such junc 
tures. This is a defect which is inherent in the 
use of Archimedean spiral portions for this pur 
pose, and Cannot be remedied by merely shifting 
such portions circumferentially of the bore in 
Such a manner as to produce approximate tan 
gency at one or the other of the junctures, since 
an attempt to remedy the defect at one juncture 
merely aggravates the condition at the other 
juncture. 

I have discovered as the result of considerable 
experimentation and study of the conditions 
necessary to produce smooth pulsationless flow 
that I can best secure such flow by the use of a 
bore having non-arcuate portions in the form of 
a generated curve which deviates somewhat from 
an Archimedean spiral, and the juncture of which 
with the arcuate portions of the bore is charac 
terized by a condition free from humps, cusps, 
or other protuberances or elements tending to in 
terfere with smooth operation. 
In one case, I employ a generated curve, which 

is suitable for air or gas compressors or vacuum 
pumps, in which smooth flow, while desirable, is 
not as essential as in a liquid pump. In another 
case, I employ a generated curve which is es 
pecially adaptable for liquid pumps for fuel and 
the like, in which smooth pulsationless flow is an 
essential consideration. 

. Inasmuch as the generated curve, in the sec 
Ond case, is derived from the equation of the 
first-named curve, a pump incorporating the 
first-named curve in the bore thereof will be first 
described, such pump being illustrated in Figs. 1, 
2 and 3 of the accompanying drawings, wherein 

Fig.1 is a view, partly in elevation, and partly 
in Section, of a pump incorporating the afore 
said first-named curve as a part of the bore 
thereof; 

Fig.2 is a transverse cross-sectional view, taken 
on the line 2-2 of Fig. 1: 

Fig. 3 is an enlarged cross-sectional view of the 
bore of the pump shown in Fig. 1, and 

Fig. 4 is a view, similar to Fig. 3, but showing 
the modified pump incorporating the aforesaid 

5 second-named curve in the bore thereof. 
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Referring more particularly to Figs. 1, 2 and 3 
of the drawings, it will be seen that a rotary pump 
constructed in accordance with the invention 
Comprises a body having a circular bore 2 into 
which the stator 3 is fitted and secured against 
rotation relatively to the body by means of a 
key 4. The stator 3 is secured against endwise 
movement in the body by means of thrust bear 
ings 5 and 6, which bearings also serve as radial 
or journal bearings for the rotor. 7 of the pump. 
The rotor 7 projects beyond one end of the pump 
body and is provided with a splined extension 8, 
whereby the rotor may be driven. 
The rotor 7 is rotatable about the center O, 

which is also the center of the inside of the truly 
circular arcs A1-A2, Bi-Ba of the stator 3. The 
rotor, moreover, is provided with slots 9 at right 
angles to each other and with vanes 0 and 
which are slidable radially in these slots. The 
vanes O and f f are cut away as at 2 to clear 
each other, the cut away portions being sufficient 
in length to permit the maximum radial move 
ment of the vanes without interference with each 
other. The Outer ends of the vanes are prefe"- 
ably fitted with rocker seals 3, the functions of 
which will be readily understood by those skilled 
in the art to which this invention relates. 
The combined lengths of the. Vanes and rocker 

seals is greater than the external diameter of the 
rotor, and the "wanes,' which term will herein 
after be used to include the rocker seals, there 
fore project radially from the rotor, the bore of 
the stator being so designed as to permit rotation 
of the Wanes with the rotor. For convenience. 
in describing the invention, the center lines of the 
vanes have been designated by the letters CE and 
DK, these letters also designating the points at 
which these center lines intersect the Wall of the 
stator 3. Since both ends of a vane necessarily 
contact the stator at any point in the rotation of 
the rotor, the interior of the stator cannot be 
circular, but consists in fact, of several curves, 
designated respectively as A1-A2, B1-Ba, Al-B1, 
and A-B2. 
The curves A1-A2 and B1-B are truly circu 

lar arcs having a common center O with the rotor . 
and having radii respectively of r1, equal to the 
radius of the rotor, plus running clearance of 
about .0005', and h-t-ri, which is equal to the 
rotor radius plus the excess h of the vane length 



2 
over the rotor diameter. The function of the 
arc A1-A2 is to improve the seal between the 
rotor and the stator at A1-A2, and this arc as 
well as the arc B1-B2 extends for a short dis 
tance equal to an angle which is designated a, 5 
The curve Al-B1 is a generated curve, which 

is represented by the equation 
R=r--h. Sin 9 

wherein R is the distance from the center O to 10 
the point on the curve Al-B1 whose position is 
to be determined, r1 is the radius of the rotor 

. . plus running clearance, his the excess of the vane 
length over the rotor diameter, and 0 is the angle 
determined from the equation:/ 15 

9's (180-a)0 
- 90 

where 6' is the angle between OA and a line 
drawn from the centero to the point on the 2 
curve Al-B1 whose position is to be determined. 

Since CF varies as sino, since OC is 90° from 
GD, since GD=HE, since sing--cosig=1, and 
since 1 is a constant, then CE is constant 
throughout the revolution of the rotor. 

It will be apparent from the foregoing that 
the curve A2-Ba, since it is symmetrically 
located relatively to the curve. Al-B1, is deter 
mined or generated in the same manner as the 
latter. 30 
A pump as described is particularly adapted 

for air or gas compressors, or as a vacuum pump, 
since Smooth flow, while desirable in such pumps, 
is not as essential as in a liquid pump. 

Referring to Fig. 4, wherein is shown a pump 35 
especially adapted for the Smooth pulsationless 
flow of liquids, such as fuel for aeroplanes, and 
the like, it will be seen that the general construc 
tional features of the pump are similar to those 
described in connection with the air or gas com- 40 
preSSOr pump. w 

In this case, however, the circular arcs CK 
and DE extend for 90 degrees and the curve CD 
is a generated curve which is represented by 
the equation: 

R=r1--hsina--.10355 sinn (49) 
wherein R is the distance from the center O to : 
the point on the curve CD whose position is to 
be determined, r1 is the radius of the rotor plus so 
running clearance, h is the difference between 
the radius of the arcs CK and DE, 0 is the angle 
between OC and a line drawn from the center O 
to the point on the curve CD whose positions 
is to be determined and n is an exponent whose 
value may vary from A to 2. The constant, 
.10355 is the maximum deviation of the curve 
from the true Archimedean spiral, being ex 
pressed as a decimal of h. The exponent m is. 
chosen arbitrarily, its value being influenced by 60 
whether more or less deviation from pulsation 
less flow is permissible. Obviously, the greater 
the deviation from pulsationless flow, the 
Smoother the Vane acceleration will be at the 
ends of the generated curve. A value of m=1 65 
gives an excellent curve. The greater the value 
of m, the smoother will be the vane acceleration, 
but with greater departure from mathematically 
pulsationless flow. The curve EK is determined 
in the same way as the curve CD, and is, in fact, 70 
symmetrically disposed with respect to the latter. 

. If desired, the arcs CK and DE in the form 
of the invention shown in Fig. 4 need not ex 
tend 90 degrees, but may extend through smaller 
or greater angles, such as an angle ot. In that 75 
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event, the angle 8 in the foregoing equation will 
be determined in the same manner as in the 
first form of the invention, i. e., from the 
equation 

(18008 90 
Since the generated curves in all cases, are 

symmetrical about a vertical plane through the 
center O of the rotor, it follows that the pumps 
are reversible, insofar as the direction of rota 
tion of the rotor is concerned. 
Although I have shown and described pumps 

having two sliding vanes, it will be understood 
that this is the preferred number of vanes, al 
though a single vane may be employed, if de 
sired. A greater number of vanes than two is 
undesirable for a number of reasons, among 
which are the weakening of the rotor, due to 
the necessity of providing slots for the increased 
number of vanes, and the difficulty of providing 
sufficient vane rigidity or strength, where room 
must be provided for a large number of vanes. 

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

rotor, a pump body having a stator therein, said 
stator having an internal cross-section defined 
by two opposite concentric arcs of unequal radii, 
and vane extending and retracting curves join 
ing adjacent ends of said arcs, said curves being 
generated curves determined by the equation: 

R=ri--h. sino 
wherein R is the distance from the center of 
the rotor to the point on the curve whose posi 
tion is to be determined, r1 is the radius of 
the rotor plus running clearance, h is the ex 
cess of the vane length over the rotor diameter, 
and 9 is the angle determined from the equation 

(180a) = 90 
wherein 61 is the angle between a line joining 
the center of the rotor and an end of the arc 
of smaller radius and a line.joining the center 
of the rotor and the point on the curve whose 
position is to be determined, and ox is the angle 
Subtended by said arc. s 

2. In a rotary pump of the sliding vane type, 
a rotor, a pump body having a stator therein, 
said stator having an internal cross-section de 
fined by two opposite concentric arcs of unequal 
radii, and vane extending and retracting curves 
joining adjacent ends of said arcs, said curves 
being generated curves determined by the 
equation 

R=ri--hsino-10355 sin(4.9) 
wherein R is the distance from the center of . 
the rotor to the point on the curve whose posi 
tion is to be determined, r1 is the radius of the 
rotor plus running clearance, h is the excess 
of the vane length over the rotor diameter, 0 is 
the angle between a line joining the center of 
the rotor and an end of the arc of smaller radius 
and a line joining the center of the rotor and 
the point on the curve whose position is to be 
determined and m is an exponent whose value 
varies from 4 to 2. 3. In a rotary pump of the sliding vane type, 
a rotor, a pump body having a stator therein, 
said stator having an internal cross-section de 
fined by two opposite concentric arcs of about 
90 degrees, but of unequal radii, and vane ex 
tending and retracting curves, joining adjacent 
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ends of said arcs, said curves being generated 
curves determined by the equation 

R=r1--h(sing+.10355 sin" (49) 
wherein R is the distance from the center of the 
rotor to the point on the curve whose position is 
to be determined, r1 is the radius of the rotor plus 
running clearance, h is the excess of the vane 
length over the rotor diameter, 8 is the angle be 
tween a line joining the center of the rotor and 
an end of the arc of smaller radius and a line 
joining the center of the rotor and the point on 
the curve whose position is to be determined 
and m is an exponent whose value varies from 
A to 2. 
4. In a rotary pump of the sliding Vane type, 

a rotor, a pump body having a stator therein, 
said stator having an internal cross-section de 
fined by two opposite concentric arcs of unequal 
radii, and vane extending and retracting curves 
joining adjacent ends of said arcs, Said curves 
being generated curves determined by the equa 
tion 

R=ri--hsina 0--K sin" (46)) 
wherein R is the distance from the center of 

10 

5 

20 

25 
the rotor to the point on the curve whose posi 
tion is to be determined, r1 is the radius of the 
rotor plus running clearance, h is the excess of 
the vane length over the rotor diameter, 0 is 
the angle between a line joining the center Of 
the rotor and an end of the arc of smaller ra 
dius and a line joining the center of the rotor 
and the point on the curve whose position is . 
to be determined, K is a constant whose value 
varies from 0 to 0.200, both inclusive, and m 
is an exponent whose value varies from a to 2. 

30 

3 
wherein 6 is the angle between a line joining 
the center of the rotor and an end of the arc 
of smaller radius and a line joining the center 
of the rotor and the point on the curve whose 
position is to be determined, and oe is the angle 
subtended by said arc. 

7. A pump of the sliding vane type comprising 
a body having a cavity therein, a rotor rotatably 
mounted in said cavity eccentrically thereof, said 
cavity having a cross-section defined by two op 
posite concentric arcs of unequal radii, and vane 
extending and retracting curves joining adjacent 
ends of said arcs, said curves being generated 
curves determined by the equation 

R=r-i-hsin a--.10355 sin" (40) 
wherein R is the distance from the center of 
the rotor to the point on the curve whose posi 
tion is to be determined, ri is the radius of the 
rotor plus running clearance, h is the excess of 
the vane length over the rotor diameter, 8 is the 
angle between a line joining the center of the 
rotor and an end of the arc of smaller radius 
and a line joining the center of the rotor and 
the point on the curve whose position is to be 
determined and m is an exponent whose value 
varies from A to 2. 

8. A pump of the sliding vane type comprising 
a body having a cavity therein, a rotor rotatably 
mounted in said cavity eccentrically thereof, said 
cavity having a cross-section defined by tWO Op 
posite concentric arcs of about 90 degrees, but 
of unequal radii, and vane extending and re 
tracting curves; joining adjacent ends of said 

35 arcs, said curves being generated curves deter 
mined by the equation 

5. In a rotary pump of the sliding vane type, 
a rotor, a pump body having a stator therein, 
said stator having an internal Cross-section de 
fined by two opposite concentric arcs of unequal 
radii, and vane extending and retracting curves 
joining adjacent ends of said arcs, said curves 
being generated curves determined by the equa 
tion - 

R=r1--hsin 9--K sinn (49) 
wherein R is the distance from the center of 
the rotor to the point on the curve whose post 
tion is to be determined, r1 is the radius of the 
rotor plus running clearance, h is the excess of 
the vane length over the rotor diameter, 0 is 
the angle between a line joining the center of 
the rotor and an end of the arc of smaller ra 
dius and a line joining the center of the rotor 
and the point on the curve whose position is 
to be determined, K is a constant whose value 
varies from 0 to .10355, both inclusive, and me. 
is an exponent whose value varies from a to 2. 

6. A pump of the sliding vane type comprising 
a body having a cavity therein, a rotor rotatably 
mounted in said cavity eccentrically thereof, said 
cavity having a cross-section defined by two op 
posite concentric arcs of unequal radii, and vane 
extending and retracting curves joining adjacent 
ends of said arcs, said curves being generated 
curves determined by the equation: 

R=rt--h sin 8 
wherein R is the distance from the center of the 
rotor to the point on the curve whose position 
is to be determined, r1 is the radius of the rotor. 
plus running clearance, h is the excess of the 
vane length over the rotor diameter, and 6 is 
the angle determined from the equation 

(180-a)0 
90 6's 
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75. 

=r1--hsin 9--.10355 sin (49) 
wherein R is the distance from the center of 
the rotor to the point on the curve whose position 
is to be determined, r1 is the radius of the rotor 
plus running clearance, h is the excess of the 
vane length over the rotor diameter, 0 is the 
angle between a line joining the center of the 
rotor and an end of the arc of smaller radius 
and a line joining the center of the rotor and , 
the point on the curve whose position is to be 
determined and m is an exponent whose value 
varies from A to 2. 

9. A pump of the sliding vane type comprising 
a body having a cavity therein, a rotor rotat 
ably mounted in said cavity eccentrically thereof, 
said cavity having a cross-section defined by two 
opposite concentric arcs of unequal radii, and 
vane extending and retracting curves joining ad 
jacent ends of said arcs, said curves being gen 
erated curves determined by the equation 

R=r-i-hsin28--K sinn (49) 
wherein R is the distance from the center of 
the rotor to the point on the curve whose posi 
tion is to be determined, r1 is the radius of the 
rotor plus running clearance, h is the excess of 
the vane length over the rotor. diameter, 9 is 
the angle between a line joining the center of . 
the rotor and an end of the arc of Smaller ra 
dius and a line joining the center of the rotor 
and the point on the curve whose position is 
to be determined, K is a constant whose value 
varies from 0 to 0.2000, both inclusive, and me 
is an exponent whose value varies from 42 to 2. 

10. A pump of the sliding vane type compris 
ing a body having a cavity therein, a rotor rotat 
ably mounted in said cavity eccentrically thereof, 
said cavity having a cross-section defined by two 



4. 
opposite concentric arcs of unequal radii, and 
vane extending and retracting curves loining 
adjacent ends of said arcs, said curves being 
generated curves determined by the equation 

=ri+h(sin 0--K sin" (40)] 
wherein R is the distance from the center of 
the rotor to the point on the curve whose posi 
tion is to be determined, r is the radius of the 
rotor plus running clearance, h is the excess 0 

2,347,944 
of the vane length over the rotor diameter, 0. 
is the angle between a line joining the center 
of the rotor and an end of the arc of smaller 
radius and a line joining the center of the rotor 
and the point on the curve whose position is to 
be determined, Kis a constant whose value varies 
from 0 to .10355, both inclusive, and n is an 
exponent whose value varies from A to 2. 

EBER FOWER, 


