Feb. 12, 1952

Filed Aug. 4, 1947

L. T. REYNOLDS
SOLID CROSS VANE ROTARY PUMP

2,585,406

2 SHEETS——SHEET 1

-~—20 - " :
| : ........... 2
il i Vs TR
o/ A -
TN i ‘/.9 ~
29 N
O ? //% 20 77
-t R XN
7% 1/ \\\\\¢ //5 ===
=
ll é 22
I, i
L N
Tl Iz ~
R |
¥ —/—)I =z =

INVENTOR.
L 77 fErvol DS

BY
s ATTORNEY



Feb. 12, 1952 L. T. REYNOLDS 2,585,406

SOLID CRQSS VANE ROTARY PUMP .

Filed Aug. 4, 1947 2 SHEETS-—SHEET 2

2 —

=

8
(_I
/
/
R
sl 7~ PR Nl
=== N N\
V4 0 [|# [ 20
A /
ot o’
\ | = S
< o . JInventor
LEE 7 SEEYYOLAS
E; 5 ’ By ) :

Jo X

p Qttorney .



Patented Feb. 12, 1952

2,585,406

UNITED STATES PATENT OFFICE

SOLID CROSS VANE ROTARY PUMP

Lee T. Reynolds, Denver, Colo., assignor of five
per cent to. Benaamm N. Tager, Los Angeles,

Calif,

Application August 4, 1947, Serial No. 765,830
o (CL 103-—138)

_ 2 Claims.

This invention relates to an eccentric rotary
pump or compressor of the solid cross vane type.
Rotary eccentric pumps and .combpressors of this
type are not new. All of them employ a casing
having an eccentrically mounted rotor with dia-
metrically extending blades. or. vanes. Such
pumps will operate inefficiently in a circular

housing. It is impossible, however, with the cir-
cular housing, to have both-ends of each dia-
metric blade contact the casing throughout the
circumference. This is due to the fact that the
eccentric position of the rotary center shortens
the distance from wall to wall of the housing on
a line intersecting the eccentric center and at
right angles to the axis of eccentricity.

The principal object of this invention is to pro-
‘vide a pump of this type in which solid diametric
vanes in an eccentric rotor will substantially con-
tact the inner wall of the housing at both ends
of the vanes at all angles of rotation and to pro-
vide a method for plotting the internal wall.con-
tour of a pump of this character so as to provide
a pump of the above improved characteristics.

A further object is to provide a pump of this
character which will deliver fluid at a predeter-
mined pressure regardless of the volume demand
on the discharge.

Other objects and advantages resw‘le in the de-
tail construction of the invention, which is de-
signed for simplicity, economy, and efficiency.
These will become more apparent from the fol-
lowing description.

In the following detailed deseription of the in-
vention, reference is had to the accompanying
dra.wing which forms a part hereof. Like nu-
merals refer to like parts in all views of the draw-
ing and throughout the descrlptlon :

Inthe drawing:

Fig. 1 is a side view of the’ unproved eccentrie,
solid vane type rotary pump, with the side plate
removed on the line {—{, Fig. 2;

Fig. 2 is a cross sectlon through the pump,
taken on the line 2—2, Fig. 1;

Fig. 3 is a detail view of one of the pump vanes;

Fig. 4 is an enlarged lay-out diagram illus~
trating the method for determining the inner
contour of the pump housing of Fig. 1; and:

Figs. 5 and 6 are still further enlarged portmns
of the diagram of Fig. 4.

Conventional parts of a cross vane eccentnc
pump are designated by numeral as follows:
pump housing {5, inner wall of pump housing {6,
shaft bearing {7, side plate (8, intake (9, dis-
charge 20, supporting base 21, rotor 22, rotor
vanes 28 and 24, and rotor shaft 25.
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through the eccentric center {{.

2

The vanes 23 and 24 are notched as shown at
30 50 as to by-pass each other at the axis of the
rotor 22, and are slidably fitted into closé re-
ceiving slots in the rotor. The axis of the rotor
22 is offset from the axis of the housing. {5 so
that the rotor will contact the inner wall {6 at
one side, as shown at 26, and will be spaced from
the inner wall 16 at the other side to provide a
crescent-shaped pumping chamber 27, -

The difficulty in conventional pumps has been
to make both ends of each vane 23 and 24 con-
tact, or even substantially contact, the inner wall
6 at all points of rotation. If the inner wall 16
is circular, the vanes must have a length equal
toa diameter on the line 2—2 of Fig. 1. This di-
ameter is less than the true vertical diameter of
the circular inner wall {6, due to the approach~
ing curvature of the inner wall.

The difference in length depends, of course,
on the amount of offset or eccentricity. With
vanes equal in length to the diameter on line
2—2 the extremities cannot touch the inner wall
at both ends when the vanes are in the position
of Fig. 1. This results in leakage past the vanes,
reducing the efficiency of the pump.

In order for the vanes to touch the walls at
both extremities, it is necessary that the inner
wall be ground or turned eccentrically to a slight-
ly oval shape so as to increase its diameter at
points parallel to the line 2—2 of Fig, 1. The
poinis of increase in diameter and the amount
of increase are determined graphically, as shown
in Figs. 3, 4, and 5,

The lay-out is made by seribing a cirele with a
radius R3 from an original center {9, to the ap-
proximate diameter of the desired inner wall {86,
as indicated by the broken line cirele in Figs. 4
and 6. The circle is then divided into quadrants
by the diameters A—B and C—D, the former di-
ameter intersecting the point of contact. 26, be-

- tween the rotor 22 and the wall 6.

The amount of eccentricity desired in the pump
is set off on the diameter A—B and an eccentric
center 11 is located. A secondary diameter B—F
is scribed parallel to the vertical diameter C—D
The diameter
A—B cuts the original center {0 and the center
of eccentricity i1 which corresponds to the axis
of the shaft 25.

.. Two tangent lines 28 are drawn from pomus,
see 12, of intersection between the diameter
C—D and the original broken line eircle at right
angles to the diameter C—D to intersect the sec-
ondary diameter E—F at the points (3. The

58 points 13 are now used as centers and arcs 29
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are scribed from them on radii R{ equal to the
radii R3. The arcs 28, scribed from the centers
i3 on a radius corresponding to the radius of
the original hroken line circle, cut the original
diameter C—D at points 14 on each side of the
original center 0.

The points {4 form centers for the finish turn-
ing or grinding ‘of thé inner wall{16 of the hous-
ing. The inner wall at one side of the diameter
A—B is ground concentric to the peoint 14 on that
side to a radius R2 equal to the original radius
R3. The wall of the housing 0 on ‘the other
side of the diameter A—B.is similarly ground
concentric to the other point’i4andto the radius
R2 corresponding to the original radius R3. “This
imparts an ovate contour to the inner wall 16, as
shown in solid line at 16’ in Figi 4.

The vanes 23 and 24 are cut to the-length .of
the giameter A—B. These vanes radiate from
the center (f, as indicated by vane diameters
G--H and J—X in'PFig- 4. All of the diameters
A—B, G—H, and J--Kare equal; so that both
extremities ‘of each vane will Substantially con-
‘tact the inner wall {8 of the housing at all points
“of rotation.

© Actual models having various diameters and
various amounts ‘of * eccentricity, have - been
“found to refain. a  séal “throughout 360° within
0001,

* The "extremities of ‘the vanes 23 and 24 are @

rounded to correspond ‘to the ‘curvature of the
“inner surface {6 at the points E and F.
* pumps ‘of this 'character increase theé motor

“load in ~propdrtion to the restriction of the dis-.

‘charge. This is undesn‘able ‘in “services where
‘the volume demznd - on’' thé pump is variable.
"To accommoadate the pump to variable demand
uniform pressure- services; a- discharge by-pass
passage 28 ahd an intake: ‘hy-pass passage 29 are

‘formed in thecover plate -18. . The passages 28

‘and ‘29 communicate with the intake and dis-
charge extremities of the puniping chamber 27,
The two passages communicate with' each other
‘through a valve port-30 controlled by means ‘of

a pressure relief valve 31 mounted ‘on a valve 43

‘stem 32.  ‘The valve 31 is-constantly urged over
‘the port 30 by means of a-compression spring 33.
The pressure against the valve 3{ may be pre-
‘set by a threaded spring pressure bushing 34
“which bears ‘against the spring -33.°
‘stem* 32 extends through ' the bushing 34. - A
‘threaded :stop lug 35 ‘may ‘bé brought into con-
tact with the end of the valve stemr 32 to hold
the valve 81 permanently closed when desired.

“The bushing 34 may be set to open at any de-
“sired pressure; say 500 p. s. i. “Should the dis-
charge be restricted so that the pressure therein
‘regches 500 p. s. i. the excess fluid will by-Dass
‘through the valve port 30 from the discharge

side of the pump to the intake 51de thereof to

balance the pressure on the vanes 23° and ‘24 and
relieve the'load on the driving motor.

“While a specific form of the improvement has
been -described and illustrated herein; it-is' de-

sired to be understood that the same may ‘be”

‘varied, within the scope of the appended claims,
without departing from the spirit of the inven-
“tion.

Having thus desecribed the invention, what-is

- claimed and desired secured by Letters Patent’

is:

The valve !
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1. A rotary pump or compressor comprising:
a housing having a pumping chamber of gen-
erally oval contour, said housing having an inlet
port leading to said pumping chamber and an
outlet port leading from said pumping chamber;
a rotatable cylindrical rotor within said pump-
ing chamber arranged to contact the wall of said

~pumping .chamber at g predetermined point on a
“theoreticdal line ‘€xtending ‘axially 'of said pump-

ing chamber, the point of theoretical line con-

““tact being disposed between said inlet and said
~-outlet“ports;::and diametrically extending vanes

slidably mounted in said rotor and having ends

" adapted to contact the inner wall of said pump-

15"

‘ing “chdamber, - the diameter of said pumbing

chamber at said theoretical line being less than

: the: diameter on’ 2 second diametric line posi-
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‘centric ' to- ‘an-individual-‘secondary : ceater,:
“individual secondary centers-being spaced equally

tioned -at. right angles to the theoretical line and
intersecting the axis of-said housing, the arcuate
sides of said pumping ‘chamber at the extremi-
ties of the second diametric line being each:con-
;-the

on opposite sides ‘of ‘said theoretical line -and:ly-
ing in said second“diameter, the- distance' be-
tween said’ theoretical-line--and each -‘of -said
secondary centers-being-equal to the distance-a
tangent line having & length equal to the amount
of eccentricity ‘of said pump-would deviate:from
a true circle at its extremity.

© 2. A method for formingan oval- contour:in

‘the inner ecircular wall 'of an-eccentric solid vane

pump of ‘the - type-deseribed; comprising: scrib-
ing a cirele about: the -original center ‘of -said wall
on a radius substantially -equaling - the radiusiof
said - inner wall; locating -an- eccentric ‘center

‘spaced from said-original‘center a distance equal

to the desired-eccentricity of said pump; draw-
ing g first ‘diameter through -said circle inter-
secting ‘both centers; drawing a second ‘diameter

‘at'right angles to the first diameter- through said

originial center; drawing * a third diameter
through “said - eccentric -center -parallel . to ‘the

‘second diameter; drawing a tangent line from

each intersectionof ' the - second -diameter: with

‘the ‘original circle to-intersecting points with' the

third diameter; seribing arcs of radii-equal-to
the original cirelé from said intersecting points
to cut said'second diameter to locate secondary
centers: thereon at each side of:the first diame-
ter;  thence removing material from said wall'on
a radius about each secondary -center equal to

“the radius of the original circle.
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