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This invention relates to a rotary pump of the type 
wherein a plurality of pumping elements are drivingly 
disposed in a rotor member contained within a housing 
provided with a cam means encompassing the rotor, and 
which provides a sealing surface and a working surface 
for the pumping elements. Rotary pumps of this type 
heretofore known have not operated satisfactorily at pres_ 
sures in excess of 200 or 300 psi. In automotive appli 
cations of pumps of this type, it is necessary to provide 
a pumping means which possesses satisfactory ?ow char 
acteristics over a much higher pressure range and a wide 
speed operating range. 
The structure described herein is illustrated as a roller 

pump having a plurality of rollers disposed in notches or 
slots in the rotor in a manner such that the rollers are free 
to move circumferentially an appreciable amount with 
respect to the rotor when the rollers are in a radially out 
ward position and are substantially con?ned when the 
rollers are disposed radially inward. It is to be noted, 
however, that some of the novel features of the structure 
disclosed herein can be utilized with a pumping structure 
having other type pumping elements, such as substantially 
rectangular shaped slippers, vanes, etc., the only require 
ment being that the pumping elements be moved with 
respect to the rotor. A cam means is disposed in encom 
passing relation to the rotor and pumping elements and 
is provided with a constant radius portion which extends 
across the arcuate surface between the end of the dis 
charge port and the beginning of the intake port to pro 
vide a sealing surface or arc, and a further constant radius 
portion of a greater radius which extends substantially 
across the arcuate portion between the end of the intake 
port and the beginning portion of the discharge port to 
provide a pumping surface or arc. The developed cam 
surface extending from the beginning of the intake port 
substantially to the end of the intake port has an inter 
mediate portion of greater radius than the radius of the 
constant arc portion substantially between the end of the 
intake port and the beginning of the discharge port so 
that when the charge of oil trapped between adjacent 
pumping elements is traversed through the intake arc, 
there is an “ove-r?lling” before that volume is communi 
cated to the pumping arc. This feature is to insure that 
the pump will ?ll completely, thus eliminating cavitation 
and noise. Also, this arrangement results in a slight pre 
compression of the entrapped ?uid which collapses any 
air bubbles present in the ?uid. 
Another novel aspect of this pump is the arrangement 

of the discharge port with respect to the pumping arc. 
The arcuate length of the pumping arc is equal to the 
arcuate distance measured on the cam are between ad 
jacent pumping elements. When the leading pumping 
element commences to move inwardly on the cam surface, 
the entrapped volume between the leading and trailing 
pumping elements is decreased, resulting in a further in 
crease in pressure of the oil which is entrapped between 
the adjacent pumping elements. The ports are arranged 
for optimum conditions for the most frequently used 
operating condition. However, there will be a tendency 
to overcompress this entrapped volume at other speeds 
and viscosities. At this time, the leading pumping element 
will be moved away from the trailing portion of the rotor 
slot as soon as pressure in excess of that in the discharge 
port is created, thereby providing additional communi 
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cation between the entrapped volume and the discharge 
means. This “check-valve” action limits the pressure 
buildup in the entrapped volume to a pressure slightly in 
excess of the pressure existing in the discharge means. 
An object of this invention is to provide a ?uid pump 

ing means which has optimum operational features at 
both low and high speed and high and low ?uid pressure 
throughout the viscosity range of the ?uid. 

Another object is to provide means to insure complete 
?lling of the pump. 
A further object is to provide pumping elements that 

move outwardly on the inlet stroke Without the use of 
springs or exposure of the pumping element to discharge 
pressure. 
A still further object is to provide a pump structure 

wherein a rotor type seal or a pumping element type seal 
can be utilized without any structure modi?cations in 
the pump. 

Another object is to provide means to eliminate mechan 
ical and ?uid noises in the pump. 

These and other objects and advantages will become 
more apparent from the following detailed description of 
the device and from the accompanying drawings wherein: 
FIGURE 1 illustrates the external pump housing viewed 

from the cover side of the pump. 
FIGURE 2 is a section taken on 2-——2 of FIGURE 1. 
FIGURE 3 is an internal end view of the pump body 

taken on 3——3 of FIGURE 2 but with the pump rotor 
removed. 
FIGURE 4 is a section of the pump body. 
FIGURE 5 illustrates the internal side of the pump 

cover. 

FIGURE 6 is a section of the pump cover. 
FIGURE 7 is a schematic showing of superimposed 

portions of the pump with a portion of the rotor rotated 
to two different positions. 
FIGURE 8 is a view of the rotor and body with the 

cover removed, and 
FIGURE 9 is a partial view of a modi?cation of FIG 

URE 8. 
Referring to the drawing for a more detailed descrip 

tion of the device, a pump 10 is provided with a body 
portion 12 and a cover portion 14 disposed adjacent there~ 
to. The body and cover are adapted to be held in as 
sembled relation by a plurality of bolts or studs 15 and 
locating pins 16. A rotor shaft having end portions 18 
and 20 is supported in the body and cover portions by' 
means of sleeve hearings or bushings 22 and 24, respec 
tively. An intermediate portion of the rotor shaft has 
keyed thereto a rotor 26 so that rotation of the rotor 
shaft results in rotation of the pump rotor. A cam ring 
27 having a cam surface or peripheral wall 27’ is receiv 
able within the working chamber ‘provided in the body 
12 and is ?xed from rotation with respect to the body 
portion by a suitable pin means. It is to be understood 
that the cam surface can be formed as an integral part of 
the pump body and is illustrated as a separate ring means 
for ease of manufacture. 
The body portion 12 is provided with a ?uid inlet 

conduit 28 which is communicable through a passage 48 
with the intake ports 30 and 32 arranged in an end wall of 
the working chamber. Discharge ports 34 and 36 are 
also provided in the working chamber end wall and are 
comprised of arcuate recesses in the end wall of the pump 
body pumping chamber and are disposed opposite to dis 
charge ports formed in the cover member, to be herein 
after described. Cam ring 27 is provided with an ar 
cuately extending cutout portion 37 which extends cir 
cumferentially a short distance past the end of discharge 
port 54;. An opening 38 is provided in the sealing face 
of body portion 12 and communicates with an opening 
49 formed in the sealing face of cover 14. A bore 41 is 
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also provided in the cover 14 which is adapted to receive 
a ?ow control valve mechanism. The details of the ?ow 
control valve mechanism form no part of the present 
invention and it is of a structure similar to that disclosed 
in US. Patent aft-‘2,752,853, patented July 3, 1956. A 
passage 42 is in communication with opening 40, bore 41 
and a smaller passage 43 which communicates with intake 
port 32'. 
The cover member 14 also has provided therein intake 

ports 30’ and 32' and discharge ports 34’ and 36’. When 
the body portion and cover portion are assembled, ports 
30, 32, 34, and 36 are disposed oppositely to ports 30’, 
32', 34', and 36’, respectively. Also disposed in the 
cover portion as shown in FIGURE 5, is a communicat~ 
ing portion 44 which provides for ?ow of ?uid from the 
discharge ports 34' and 36’ to the ?ow control valve dis 
posed in bore 41, and thence to a discharge conduit 46 
which is also formed in the cover member. 
The communicating passage 48 is provided in the body 

member to provide for ?ow of ?uid from intake conduit 
23 and opening 38 to intake ports 39 and 32. When the 
?ow requirements are such that only a portion of the dis 
charge is required, the ?ow control valve (not shown) 
functions to bypass the remainder of the discharge 
through passage 42 to passage 43 and inlet port 32’ and 
through opening 40 in the cover and opening 38 in the 
body, back to communicating means 48 which is in com 
munication with the inlet ports Stl and 32. It is to be 
noted however, that the novel aspects of this pumping 
mechanism, to be hereinafter described, can be utilized 
without a ?ow control or pressure relief valve means, 
and such ?ow control valve means is shown merely to 
illustrate the novel pump device in an exemplary 
structure. 
FIGURE 7 is a composite view showing rotor 26, cam 

surface 27’, and the intake and discharge ports which are 
formed in the body member. This view is merely a sche 
matic representation of the novel structure and is not in 
tended to be an actual representation along any given 
section. For descriptive purposes, a portion of rotor 26 
is shown at one position spanning arc D—E and in an 
other position spanning arc A—B. FIGURE 8 shows 
the complete rotor and for purposes of description, refer 
ence Will be had to FIGURES 7 and 8 in the following 
explanation of the pump. Referring to FIGURE 7, cam 
surface 27' is provided with an inner-peripheral surface 
66 which is comprised of a constant arc portion A—B 
having a radius R1, which is referred to as a seal arc. 

Arcuate portion B-—C is a developed cam surface hav 
ing a radius R1 at the point B with the radius becoming 
progressively larger as the cam surface approaches point 
C until it reaches the maximum radius R2 at point C. 
Arcuate portion C—D is also a developed cam surface 
with the maximum radius R2 at the point C progressing 
to a minimum radius R, at point D. The arcuate portion 
B—D is designated as the intake arc. A pumping are 
portion D—E has a constant radius R3 and a discharge 
are portion E—A has a maximum radius R3 at point E, 
diminishing progressively to a minimum radius R1 at 
point A. A plurality of equally spaced slotted portions 
68 are provided in rotor 26. Each of the slots is com 
prised of a trailing wall portion 72 and a leading wall 
portion 74 which are disposed in a manner such that 
when pumping element 70‘ is in the radially inner posi 
tion, the pumping element is substantially con?ned, but 
when element 70 is in a radially outer position, it is free 
to move circumferentially with respect to the rotor along 
the walls of the cam surface. By using a rotor element 
with divergent slot walls, it is possible to design a slot that 
can be machined by hobbing or similar generated cutting 
means which is more economical than machining par 
allel sided slots. Although the divergent slot design is 
preferable for this and other reasons to be hereinafter 
discussed, many of the novel features disclosed herein 
after would also apply to devices using parallel sided slots. 
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For a pump having a 2.00" diameter rotor, the total 

clearance betweent he pumping element and the slot walls 
when the pumping element is in contact with the cam sur 
face at the radius R3 is on the order of 3/32”. This clear 
ance would vary for an increased or decreased rotor di 
ameter. 

Also, by disposing the slot walls at an outwardly diver 
gent angle, the wail clearance between the slot and the 
pumping element is gradually increased as the pumping 
element progresses along the cam rise on the intake ar 
cuate portion which allows the ?uid to be moved out 
wardly by centrifugal force to the radially outer portion 
of the volume to be ?lled, thus aiding in the ?lling of that 
volume. This ?lling action occurring from the root of 
the slot also provides a force to augment centrifugal force 
to move the pumping element outwardly on the intake 
stroke. The bottom portion 76 of the slot is shaped in a 
manner to insure adequate ?lling of the bottom portions 
when the rotor slots are communicated with the intake 
port 32 at the beginning of the intake cycle. On the 
example cited here using 1/2” diameter rolls, it is neces 
sary to have approximately 1/16" clearance at the root in a 
slot having a substantially ?at wall bottom portion or an 
equivalent clearance volume when other bottom shapes 
are used. 

Pushing elements 70 are shown as being circular in 
cross-section and having a hollow interior portion. Hol 
low pumping elements are utilized to reduce the mass of 
the elements so that the elements respond more readily 
to the forces acting on them as will be hereinafter dis 
closed. 
A seal groove 78 is formed in cam ring 27 so that the 

base portion 80 of the groove communicates with an ar 
cuately extending cutout portion 79 formed in the cam 
ring and tapers to an apex 82 spaced from cutout por 
tion 79. 
A tapering opening is formed at the end of port 32’ 

in body member 12 and is designated as an intake groove 
84 which has a base portion 86 in communication with 
the end of intake port 32 and an apex portion 88 spaced 
therefrom. 
A discharge groove 90 is also formed in body mem 

ber 12 and has a base portion 92 in communication with 
the beginning of discharge port 36 and an apex portion 
94 spaced therefrom. The apex portions 88 and 94 of 
the intake groove and the discharge groove, respectively, 
are circumferentially spaced in a manner such that a 
rotor slot 68 is positionable so that when the trailing 
edge 72 of the slot 68 is coincident with apex 88 of intake 
groove 84, the leading edge 74 of slot 68 is coincident 
with apex 94 of discharge groove 99. This relationship 
can be varied, depending on the operating pressure range 
of the pump; for example, at extremely high pressure, the 
apex 94 of discharge groove 90 should be slightly ad 
vanced in the direction of rotation and due to the amount 
of bleed-back of high pressure ?uid, the effective posi 
tioning of the beginning of the discharge groove would 
then be at a position similar to that shown in FIGURE 7 
when the pump is operating in a lower pressure range. 
It is to be noted that the intake and discharge grooves 
are radially positioned at a point to communicate with 
the bottom of the rotor slots because this portion of the 
slots is most dif?cult to ?ll. 
A discharge extension portion 96 is also formed in the 

body member and has an end portion 97 in communica 
tion with the end of discharge port 36 and the closing end 
portion 98 spaced therefrom. This groove is not re 
stricted to the shape shown in the drawing. It is to be 
noted that grooves 84 and 90, and discharge extension 
portion 96 could be provided in the pump cover instead 
of the body, or both, with a necessary decrease in size 
if provided in both locations, and are shown in the body 
merely for manufacturing convenience. Also, seal groove 
73 could be formed in the body or cover, or both, instead 
of cam. ring 27. 
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Before setting forth the speci?c operating details and 
cooperative relationship of the cam surface, rotor slot 
shape, and positioning of the ports with respect to the 
various portions of the cam surface, a brief operating 
cycle Will be set forth. Fluid ?ows from a reservoir 
(not shown) and/ or the discharge side of a ?uid operated 
circuit (not shown) through ?uid inlet conduit 28, pas 
sage 48 and into intake ports 30, 32, 30-’,and 32'. Pump 
rotor 26 is driven from a suitable source and propels the 
?uid through the pumping cycle and into discharge ports 
34, 36, 34-’ and 36' under pressure. The pressurized fluid 
?ows from the discharge ports through communicating 
portion 44 into a ?ow control valve (not shown) which 
is adapted to be positioned in bore 41. A characteristic 
of the ?ow control valve is that only a predetermined 
maximum quantity of ?uid per unit of time is allowed to 
pass through the valve and into discharge conduit 46. 
The remaining quantity of ?uid is bypassed by the valve 
so that the remaining quantity ?ows through opening 40 
and back to the inlet side through a ?rst path 42, 43 and 
a second path 38, 48. As heretofore noted, the flow con 
trol valve structure is disclosed in detail in US. Patent 
No. 2,752,853. 

In a rotary pump having pumping elements in contact 
with an encompassing cam surface, a major problem is 
that of sealing between the end of the discharge port and 
the beginning of the intake port. If a structure is utilized 
wherein the seal is obtained by maintaining a very close 
?t between the rotor and cam surface in the arcuate por 
tion between the end of the discharge port and the be 
ginning of the intake port, desirable pump operation can 
be obtained, but the problem of maintaining the neces 
sary tolerances between the rotor and cam means are 
very objectionable. 

If a structure is utilized wherein the seal between the 
end of the discharge port and the beginning of the intake 
port is obtained by maintaining a seal between the pump 
ing element and cam surface, and between the pumping 
element and rotor slot, the clearance problem between 
the rotor and cam surface is eliminated but other ob 
jectionable problems are encountered. These problems 
are created by the fact that the pumping element must 
seal against the leading wall of the slot instead of the 
trailing wall where it normally rides. This movement of 
the pumping element in the slot can create objectionable 
mechanical noise. 
The instant pump is of novel design such that regard 

less of whether a rotor type seal is utilized, that is, close 
clearance between the periphery of the rotor and the in 
ner-periphery of the cam means across the arcuate sur 
face between the end of the discharge port and the be 
gining of the intake port, or a pumping element type seal 
is utilized, the pump will operate with maximum ef?ciency 
at either low or high speed operating conditions and pos~ 
sesses the same ?ow characteristics independent of the 
type of seal which is utilized Without any objectionable 
mechanical noise. 
The structure and operation of the pump will now be 

discussed wherein a pumping element type seal is utilized 
as illustrated in FIGURE 9. The inner-peripheral arcu 
ate portion of cam 27 is a constant radius portion with 
a clearance on the order of .005”—.025" between the 
periphery of rotor 26 and the cam surface A——B as 
shown at 29 in FIGURE 9. Cam portion B-C has a 
radius R1 at point B and increases in radius progressively 
to a radius R2 at point C. Assuming that a given pump 
ing element is at the point B, the rotor 26 carries the 
pumping element counterclockwise through the arc B-—C 
with the pumping element moving progressively outward 
in contact with the increasing radius of the cam surface. 
Obviously, as this pumping element is being swept through 
the arc B-C, all of the other pumping elements are be 
ing moved in a counterclockwise direction along with the 
rotor member, and a volume of ?uid is disposed between 
adjacent pumping elements as they pass through the in 
take cycle. 
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It is important to note that while centrifugal-force is 

perhaps the principal force that starts the pumping ele 
ment IIlOVll'lg outwardly as it leaves the radius R1, there 
are also other forces involved in keeping the pumping 
element ?rmly against the cam surface. First, it ‘is de 
sirable to open the inner inlet port 32 before the outer 
inlet port 30. The resulting ?ow creates a slight pres 
sure differential across the pumping element that augments 
centrifugal force. Secondly, the root of the slot must 
be formed as previously mentioned to admit oil between 
the pumping element and the inner diameter of the slot. 
Thirdly, the ports are proportioned so a stubstantial 
amount of oil must flow from the inner inlet port past 
the pumping element to help ?ll the increasing volume 
disposed between adjacent elements. This ?ow of oil 
also creates a pressure differential to aid in maintaining 
the pumping element in position. The rotor design using 
divergent sided slots is valuable herein assisting the pump 
ing element to move outwardly by giving substantial free 
dom to the pumping element and also in permitting sub 
stantial amount of oil ?ow around the element. 
The volume of ?uid entrapped between adjacent ele 

ments is progressively increased as the rollers move from 
the point B to the point C. The arcuate cam surface 
C——D has a radius R2 at the point C which is greater than 
the radius R3 at the point D. Therefore, the leading 
roller is moved inwardly from the point C to the point D, 
a distance equal to the difference between R2 and R3. It 
is to be noted that when the contact‘ point .between the 
leading pumping element and the‘cam surface is coinci 
dent with a radius line drawn through point D, the trail 
ing wall portion 72' of the rotor slot'is coincident with‘ 
the apex 88 of intake groove 84, and therefore, at this 
point, the rotor slot which carries the leading pumping 
element, passes out of communication with the intake 
groove. 

Obviously then, while the trailing pumping element 
is being swept from the point C to point D, the rotor 
slot which carries the pumping element is still in com 
munication ‘with the intake port and also, it is to be 
noted that the trailing pumping element is moved radially 
inward due to the difference in radius R2 and R3. There 
is therefore, an “over-?lling” effect because- the radius of 
the cam surface at an intermediate point (point C) is 
greater than at the end of the intake cycle (point D). 
This structure insures that there will be an adequate ?ll 
ing of the volume between the leading and trailing pump 
ing elements. Total ?lling of course, is of utmost im 
portance because if the entrapped volume to be swept 
into the pumping are is not completely ?lled, ‘back-?lling 
can take place when this volume of oil is communicated 
with the discharge port and also, the physical capacity‘ 
of the pump is not completely utilized, which results in 
a decreased output of the pump and irregular and inter 
mittent flow characteristics. When the trailing pumping 
element is being swept from point C to point D, the ex 
cess amount of entrapped ?uid is pumped through intake 
groove 84 and into the successive trailing volume of oil 
wherein the aforementioned trailing pumping element is‘ 
the leading element. At this point, therefore, due to the 
over?lling function which is brought about the maximum 
radius of the cam surface being intermediate the be 
ginning and the end of the intake ports in cooperation 
with the intake groove which allows excess ?uid to be 
pumped into the next trailingvolume through intake 
groove 84, the volume de?ned by the leading pumping 
element and the trailing pumping element is completely 
?lled with oil and the trailing pumping element is now 
at a point ready to enter the pumping arc ‘which is de 
?ned by the arcuate portion of the cam surface between 
points D and E. While the trailing pumping element is 
being traversed through the arc C—-.D, communication 
'between the entrapped volume and intake port 32 is 
gradually reduced due to the con?guration of intake 
groove 84 and the trailing pumping element continues to 
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move radially inward due to the shape of the cam sur 
face, thus increasing the ?uid pressure in the entrapped 
volume before communication with discharge groove 90 
is commenced. This arrangement insures a precompres 
sion of the entrapped volume su?iciently to collapse any 
air bubbles which might be present in the ?uid. If air 
bubbles are present in the entrapped volume when com 
munication with the discharge means is commenced, a 
condition similar to cavitation is caused by the shock and 
noise which occurs when the air bubbles are collapsed in 
the discharge means. 

It is to be noted also that the pumping elements are 
in an abutting relation with the trailing ‘wall portion 72 
of each slot at all times while the pumping elements are 
swept through the arcuate portion de?ned between points 
B and D due to the tendency of the pumping elements to 
lag relative to the rotor and also because the ‘frontal or 
leading portion of each of the pumping elements is al 
ways under a ?uid pressure equal to or greater than the 
?uid pressure imposed on the trailing or rear surface of 
the pumping element after the pumping element is in a 
counterclockwise position slightly past point B. 
The arcuate portion of the cam surface between points 

D and E is a constant radius portion having a radius R3. 
The included angle between points D and E is substan 
tially equal to the angular distance between correspond 
ing portions of adjacent rotor slots. Assuming that the 
trailing roller is still at the point D and there is a full 
volume of oil entrapped between the leading and trail 
ing pumping elements, the pumping elements are moved 
counterclockwise by the rotor 26 and since arcuate cam 
surface D—E is a constant radius portion, the trailing 
pumping element does not move radially as it passes 
from point D to point B, but the leading pumping ele 
ment moves radially inward along arcuate portion E—A. 
The movement of the trailing pumping element from the 
point D to point E represents the pumping arc of the 
pump. During this movement of the trailing pumping 
element from the point D to the point E, there is a pe 
culiar cooperation between the discharge groove and the 
ability of the leading pumping element to advance cir 
cumferentially with respect to the rotor. As soon as the 
trailing pumping element progresses an increment past 
point D, the apex portion 94 of discharge groove 90 is 
communicable with the volume of ?uid entrapped be 
tween the leading and trailing pumping elements. Due 
to the con?guration of the discharge groove, this opening 
becomes progressively larger as the rotor moves ahead. 
At the same time, due to the decrease in radius of the 
arcuate portion E—A, the leading pumping element 
moves radially inward, thereby decreasing the entrapped 
volume and tending to increase the pressure of the ?uid 
con?ned therein. Since the ?ow of ?uid through the dis 
charge groove 90 into the discharge port 36 and dis 
charge conduit is less than the amount of ?uid actually 
pumped due to the advance of the rotor and there is, there 
fore, an increase in pressure in the entrapped volume to 
a value above the pressure in the discharge port. The 
frontal or leading portion of the leading pumping ele 
ment and the bottom or radially inward portion of the 
leading pumping element is exposed to discharge pressure 
and the trailing radially ‘outer quadrant of the leading 
pumping element is exposed to the pressure of ?uid in 
the entrapped volume. When the pressure differential 
reaches a given magnitude, the increased pressure exerted 
on the trailing radially outer quadrant of the leading 
pumping element becomes sufficiently high to cause the 
leading pumping element to advance with respect to rotor 
26, thereby breaking the seal between the leading pump 
ing element and the trailing wall portion 72 of the leading 
pumping element slot. Obviously, the pressure in the en 
trapped volume will only momentarily be higher than the 
pressure in the discharge means and only reaches a mag 
nitude su?icient to advance the leading pumping ele 
ment with respect to the rotor enough to allow communi 
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3 
cation between the entrapped volume and discharge ports 
through the opening between the leading pumping ele 
ment and the trailing wall portion of the leading pumping 
element slot. This pressure differential is minimized 
because the portion of the discharge groove in communi 
cation with the entrapped volume is gradually increased 
which provides an increased ?ow rate through the dis 
charge groove. As the rotor continues to advance in a 
counterclockwise direction, the pumping action across the 
arcuate portion D-~E continues and the leading pumping 
element will maintain an advanced position with respect 
to the rotor since the opening through the discharge 
groove is not su?‘icient to accommodate all of the pumped 
?uid. 

This phenomena will be hereinafter referred to as the 
“check-valve” principle. When the increased cross-sec 
tional area of the discharge groove is su?‘icient to carry 
all of the pumped ?uid, the aforementioned unbalanced 
pressure condition on the leading pumping element is 
overcome, but the leading pumping element remains in 
a position adjacent the leading wall of the pumping ele~ 
ment slot due to a novel conditon which will be herein 
after discussed in conjunction with discharge extension 
96. This unbalanced pressure condition must, of neces 
sity, be overcome after the portion of the leading pump 
ing element in contact with cam surface 27' communi 
cates with discharge port 34 and the trailing pumping 
element slot communicates with discharge port 36. This 
structure eliminates the difficulty which has heretofore 
been present in rotary pumps wherein the entrapped vol 
ume of ?uid was communicated to the discharge port 
before the ?uid was raised to discharge pressure, which 
resulted in a back-flow of ?uid from the discharge con 
duit into the pumping volume causing ?uid shock and 
very objectionable ?uid noise along with a very erratic 
pump output and also the condition wherein the en 
trapped volume of ?uid was not communicated with the 
discharge port until the pressure of the entrapped vol 
ume of oil was raised to a pressure considerably higher 
than the discharge conduit pressure. 
When the trailing pumping element reaches the point 

B, the pumping function of the leading and trailing pump 
ing elements has been completed and the cycle is re 
peated with the trailing pumping element then becoming 
the leading pumping element for the next consecutive 
entrapped volume of ?uid. 
When the pumping element which has heretofore been 

referred to as the leading pumping element reaches the 
point A, it is moved radially inward to a position in 
which the pumping element is substantially con?ned in 
the rotor. This clearance between the pumping element 
and the leading and trailing wall portions is not critical; 
in a pump having a 2" diameter rotor, the clearance is 
on the order of .010" which permits easy manufacturing. 
However, this circumferential clearance condition could 
cause mechanical noise problems on the transfer from 
‘discharge to intake except that the novel discharge ex 
tension groove and transition groove prevents such noise 
and will be hereinafter discussed. 
When a pumping element is progressing along arcuate 

portion E—A, it advances circumferentially with respect 
to the rotor to a position adjacent the leading wall of 
the pumping element slot due to the operation of the 
“check-valve” principle and is maintained in an advanced 
position in the following manner. The beginning of dis 
charge port 37 is advanced in the direction of rotation 
with respect to point A in a manner such that the lead 
ing pumping element has traversed an appreciable por 
tion of the discharge are before communicating with the 
outer discharge port, and as the leading pumping element 
continues to be swept through the discharge arc, ?ow 
into the discharge port 37 is restricted due to the size 
of the opening with respect to the amount of ?uid to be 
pumped. Such restriction results in an increase in pres 
sure on the trailing portion of the pumping element which 
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maintains the pumping element in a position adjacent 
the leading wall of the pumping element slot. This pres 
sure condition continues throughout most of the dis 
charge cycle which insures that the pumping element will 
maintain an advanced position with respect to the pump 
ing element slot until the pumping element approaches 
the point A. 
When the pumping element advances toward the lead 

ing wall of the rotor slot, immediate contact is prevented 
due to a retarding effect caused by the ?uid buildup in 
front of the pumping element, the ?uid buildup on the 
leading wall of the slot caused by the rotation of the 
pumping element in the slot, and the ?uid buildup or 
stagnant layer on the cam surface. The force acting 
to advance the pumping element with respect to the rotor 
(due to the advanced position of discharge port 37) is 
not su?icient to overcome the aforementioned ?uid con 
ditions. The partial advance of the pumping element up 
to this point does not result in any objectionable me 
chanical or ?uid noise because the aforementioned 
?uid conditions act to prevent impact of the pumping 
element against the leading wall of the pumping element 
slot. 
The discharge extension 96 is in communication at 

end 97 with discharge port 36 and has a closing end 
portion 98 remote from discharge port 36. This dis 
charge extension is not restricted to the shape shown- in 
the drawing, but can be of any shape as long as it is, in 
effect, an extension of the inner discharge port. 

Seal groove 78 which is in communication with the 
beginning of intake port 30‘, is formed at the end of 
constant arc portion A—B and increases in cross-sectional 
area in a counterclockwise direction. When the pump 
ing element immediately ahead of the leading pumping 
element is at the point B, a continued movement of the 
rotor brings that pumping element into communication 
with seal groove 76, thereby providing communication 
between intake port 30 through seal groove 78 and the 
radially outer leading quadrant of the leading pumping 
element. At this point, the radially inner quadrants and 
trailing radially outer quadrant of the leading pumping 
element are still in communication with discharge ex 
tension 96. Due to the shape of seal groove 78, com 
munication of the pumping element immediately ahead 
of the leading pumping element'with intake port 30‘ is 
very gradual and consequently, the pressure exerted on 
the radially outward leading portion of the leading pump 
ing element is dropped from discharge pressure to intake 
pressure very gradually. Since the trailing portion of 
the leading pumping element‘is still in communication 
with discharge extension 96, the differential pressure con 
dition causes the leading pumping element to gradually 
penetrate the aforementioned stagnant layers of ?uid and 
move from a position adjacent to the leading'wall of the 
rotor slot to a position in contact with the leading wall. 
When the leading pumping element comes into contact 
with the leading wall of the rotor slot, the sealing func 
tion is transferred from the pumping element immediately 
ahead of the leading pumping element to the leading 
pumping element. 

This portion of the cycle is repeated when the radially 
outer trailing quadrant of the leading pumping element 
communicates with seal groove 78 and the trailing pump 
ing element is gradually advanced into contact with the 
leading wall of its rotor ‘slot, and the scaling function is 
at that time assumed by the trailing pumping element. 

It is to be noted that discharge extension 96 also 
functions to maintain the pumping elements in contact 
with the cam surface while the pumping elements are 
being swept from the discharge to the intake because by 
having the bottom portion of the pumping elements in 
communication with the discharge means until the outer 
portion of the pumping element is communicated with the 
intake means, the bottom portion of the pumping ele 
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ment can never‘ be at a lower pressure than the outer 
portion. 

It is very important to note that the check valve 
principle, advanced position of the beginning of outer dis 
charge port '37, the provision of the discharge extension 
96, and seal groove 78, all cooperate to gradually move 
each of the pumping elements from the trailing Wall to 
the leading wall of the rotor slots as the pumping ele 
ments are swept through the arcuate portion D-B. 
This transfer of the pumping elements from the trailing 
Wall to the leading wall of the rotor slots is necessary if 
a pumping element type seal is relied on and with the 
aforementioned novel means, the advancement of the 
pumping elements with respect to the rotor is accom 
plished without any objectionable noise in a manner here 
tofore not known or used. 
When the leading pumping element reaches a point 

slightly counterclockwise past the point B, the ?lling cycle 
is again commenced, At this point, therefore, the re 
lationship between the leading pumping element and the 
rotor is restored to a position whereby a seal is maintained 
between the pumping element and the trailing wall por 
tion because this pumping element has been restored to 
a state of pressure equilibrium. The pumping element will 
assume a contact position with the trailing wall portion 
of the slot due to the fact that the pumping element 
tends to lag relative to the rotor member and will be 
maintained in this position throughoutthe intake cycle 
due to the ?uid forces which were considered in a pre 
vious discussion of the intake cycle. 

Depending upon speed and pressure conditions, when 
the clearance between the rotor member and the cam 
ring across the arcuate portion A--B is maintained at 
less than approximately .005" for a rotor of approxi 
mately a 2" diameter, a rotor seal is effected across 
arcuate portion A—B. When such a clearance is main 
tained between the rotor and cam ring, the intake and 
pumping cycles are identical with the aforementioned 
pumping element seal type pump Where the clerance is 
more than .005" between the rotor member and the 
cam surface across the arcuate portion A—B. With the 
rotor seal, however, there is a pressure gradient across 
the arcuate portion A—B which ranges from discharge 
pressure at the end of the discharge port to intake pres 
sure at the beginning of the intake port. Such an ar 
rangement ‘inherently provides for a gradual forward 
movement of the pumping element with respect to the 
rotor when the pumping element is passing across arcuate 
portion A—B. Therefore, the seal groove 78 is not 
actually needed in a rotor seal type pump, but this seal 
groove does not adversely affect the operation of a rotor 
seal pump in any manner whatsoever. If the clearance 
is greater than approximately .005", the pump will func 
tion as a pumping element seal type pump. There is no 
structure change whatsoever required in the rotor, body, 
cam means, or cover to effect this operation. It is noted 
therefore, that this novel structure eliminates the dif?culty 
of maintaining a very accurate clearance between the 
pump rotor member and the cam means. 

In summary, a pump structure is set forth in which 
positive means is provided to insure complete ?lling 
before the pumping cycle is begun. Such means is com 
prised of the over?lling structure; that is, providing a 
greater radius at the point C than at the point D, and 
also providing the intake and discharge grooves such 
that if there is too much ?uid presented, the excess ?uid 
is returned to the next preceding volume and thereby 
provides an additional amount of ?uid to ?ll that volume. 
Positive means is set forth to insure that the volume 
pumped across the pumping arc is communicated with 
the discharge port at the proper time so that back-?lling 
is eliminated and also, to insure that the pressure of the 
entrapped volume will not greatly exceed the discharge 
pressure and thereby cause a ?uid shock when the ?uid 
is communicated with discharge port. In addition, posi 
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tive means is set forth in the form of the discharge ex 
tension to prevent leakage between a pumping element 
and the arcuate cam surface A—-B when the pumping ele 
ment is passing across this surface. An improved rotor 
slot design is set forth permitting economical manufacture 
as Well as improved operation. The porting conditions 
are arranged throughout the operating cycle so as to con 
trol the movement of the pumping elements to obtain 
optimum performance with respect to noise and delivery. 

While the present invention has been described in con 
neotion with certain speci?c embodiments, it is to be 
understood that the foregoing description is merely ex 
emplary and that the concept of this invention is sus 
ceptible of numerous other modi?cations, variations, and 
applications which will be apparent to persons skilled 
in the art. The invention is to be limited, therefore, only 
by the broad scope of the appended claims. 
What I claim is: 
1. A ?uid pumping mechanism comprising a pump 

housing having a pumping chamber provided therein, 
rotor means disposed within said pumping chamber and 
rotatable about a ?xed center in said housing,‘ intake 
means and discharge means communicating with said 
pumping chamber, said pumping chamber including a 
continuous arcuate wall surface, pumping elements car 
ried by said rotor means for engagement with said arcu— 
ate wall surface, a portion of said wall surface having 
a constant radius disposed arcuately between the end of 
said discharge means and the beginning of said intake 
means, another arcuate portion of said wall surface hav 
ing a larger constant radius than said radius of said ?rst 
mentioned portion and extending substantially between 
the end of said intake means and the initial portion of 
said discharge means, a further arcuate portion disposed 
substantially peripherally coextensive with said intake 
means and having an intermediate arc portion of a radius 
greater than said radius of said second mentioned arcu 
ate portion measured from said ?xed center, a remaining 
arcuate portion extending substantially peripherally co— 
extensive with said discharge means having a radius at 
an intermediate portion less than the radius of said 
second mentioned arcuate portion, and all of said radii 
being measured from the same center. 

2. A ?uid pumping mechanism comprising a housing 
means having a pumping chamber therein, intake means 
and discharge means communicating with said pumping 
chamber, a continuous peripheral Wall means in said 
pumping chamber, a rotor rotatably mounted in said 
chamber, pumping elements carried by said rotor and 
constructed and arranged for engaging said peripheral 
Wall means, said peripheral Wall means having a ?rst, 
arcuate portion of a constant radius and extending be 
tween said intake port and said discharge port, a second 
arcuate portion having a constant radius greater than the 
radius of said ?rst mentioned arcuate portion and being 
disposed substantially diametrically opposed to said ?rst 
mentioned arcuate portion, a third arcuate portion dis 
posed in a circumferentially connecting relationship to 
said ?rst and said second arcuate portions, an intermediate 
portion of said third arcuate portion having a radius 
greater than the radius of said second arcuate portion 
measured from the arc center of said second arcuate por 
tion, and a forth arcuate portion disposed substantially 
opposite to said third arcuate portion and in a circum 
ferentially connecting relationship to said ?rst and second 
arcuate portions, an intermediate arc portion of said 
fourth arcuate portion having a radius less than the radius 
of said second arcuate portion, and all of said radii being 
measured from the same center. 

3. A ?uid pumping mechanism comprising a pump 
housing having a pumping chamber therein, intake means 
and discharge means communicating with said pumping 
chamber, said pump housing being provided with a con 
tinuous peripheral wall, a rotor disposed in said chamber, 
pumping elements carried by said rotor and constructed 
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12 
and arranged for engaging said peripheral wall, said 
peripheral Wall comprising an intake arc portion, a pump 
ing arc portion having a constant radius, a discharge are 
portion and a seal arc portion, said seal arc portion hav 
ing a constant radius less than the constant radius of 
said pumping arc portion, and said intake arc portion 
having an intermediate portion of a radius greater than 
the radius of said pumping arc portion, all of said radii 
being measured from the same center. 

4. A ?uid pumping mechanism comprising a pump 
housing, a pumping chamber disposed in said pump hous 
ing, intake means communicating with said pumping 
chamber, rotor means disposed in said pumping chamber 
and having a plurality of circumferentially spaced slots 
therein, each of said slots having a radially inner portion 
and a radially outer portion, said radially outer portion 
being wider than said radially inward portion pumping 
elements of a width substantially less than the radially 
outer portion of said slots and being freely movable cir 
cumferentially in said radially outer portion of each 
of said slots, said pumping chamber having a continuous 
peripheral wall means including a ?uid intake arc sur 
face means in communication with said intake means, 
said pumping elements being engageable with said con 
tinuous peripheral wall means, said ?uid intake are 
surface means having an intermediate arc portion of 
a greater radius than the radius of any remaining por 
tion of said continuous peripheral wall means meas 
ured from the arc center of said intermediate arc por 
tion, discharge means communicating with said pump 
ing chamber, a ?uid entrapping means comprising juxta 
posed pumping elements and portions of said rotor and 
said continuous peripheral wall means lying substantially 
between said juxtaposed pumping elements, said con 
tinuous peripheral Wall means including a ?uid discharge 
are surface means in communication with said discharge 
means, means including said ?uid discharge are surface 
means for creating discharge ?uid pressure in said dis 
charge means and creating a differential ?uid pressure 
in said ?uid entrapping means with respect to the dis 
charge ?uid pressure when said ?uid entrapping means 
is traversing said ?uid discharge are surface and is iso 
lated from said intake means and in restricted com 
munication with said discharge means, to move one of 
said juxtaposed pumping elements to open said ?uid 
entrapping means into communication with said discharge 
means whereby ?uid in said ?uid entrapping means is 
vented to the discharge means before the ?uid entrapping 
means is in circumferential overlapping relationship with 
the discharge means allowing freely open communication 
therebetween. 

5. A ?uid pumping means comprising a pump hous 
ing, a pumping chamber provided in said housing, a 
pump rotor disposed in said pumping chamber and being 
rotatable relative to said housing, a plurality of circum 
ferentially spaced slots in said rotor, a plurality of pump 
ing elements disposed in said slots, said slots having a 
circumferential length along the periphery of said rotor 
substantially greater than the width of said pumping ele 
ments, intake means and discharge means communicable 
with said pumping chamber, said pumping chamber hav 
ing a continuous peripheral wall means including a ?uid 
intake arc surface means in communication with said in 
take means, said pumping elements being engageable with 
said continuous peripheral wall means, said ?uid intake 
are surface means having an intermediate arc portion of 
a greater radius than the radius of any remaining portion 
of said continuous peripheral wall means measured from 
the center of rotation of said rotor, a ?uid enclosure 
means comprising juxtaposed pumping elements and 
portions of said rotor and said continuous peripheral 
Wall means lying substantially between said juxtaposed 
pumping elements, said continuous peripheral wall means 
including a ?uid discharge are surface means in com 
munication with said discharge means, means including 
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said ?uid discharge are surface means for’ creating d_is~ 
charge ?uid pressure in said discharge means and creat 
ing a ?uid pressure su?iciently higher than discharge 
pressure in said ?uid enclosure means when said ?uid 
enclosure means is traversing said ?uid discharge are 
surface means and is isolated from said intake means 
and in restricted communication with said discharge 
means, to move one of said juxtaposed pumping ele 
ments to open said ?uid enclosure means into com 
munication with said discharge means whereby ?uid in 
said ?uid enclosure means is vented to said discharge 
means before said discharge means is in freely open com 
munication with said ?uid enclosure means. 

6. A ?uid pumping mechanism comprising a pump 
housing having a pumping chamber provided therein, 
rotor means disposed within said pumping chamber, a 
plurality of circumferentially spaced slots provided in 
said rotor means and each of said slots having a lead 
ing wall portion and a trailing wall portion, intake means 
and discharge means communicating with said pumping 
chamber, said pumping chamber having a continuous 
peripheral wall, a pumping element positioned in each 
of said slots for engaging said peripheral wall, said 
peripheral wall comprising an intake arc portion, a pump 
ing arm portion having a constant radius, a discharge 
arc portion, and a seal arc portion, said seal arc por 
tion having a constant radius less than the constant 
radius of said pumping arc and said intake arc portion 
having an intermediate portion of a radius greater than 
the radius of said pumping arc portion, and all of said 
radii being measured from the same center. 

7. A device according to claim 6, wherein the radius 
of said rotor means is substantially less than the radius 
of said seal arc portion to allow a relatively free ?ow of 
?uid between said rotor and seal arc portion. 

8. A device according to claim 6, wherein the radius 
of said rotor means is substantially equal to the radius 
of said seal arc portion to form a relatively ?uid tight 
seal between said rotor and said seal arc portion. 

9. A device according to claim 6, wherein said intake 
means comprises an intake groove and an intake port, 
and said discharge means comprises a discharge groove 
and a discharge port. 

10. A device according to claim 9, wherein said in 
take groove and said discharge groove are comprised 
of base portions communicable with said intake port and 
said discharge port, respectively, and each having apex 
portions spaced from said base portions. 

11. In a ?uid pumping mechanism, a pump housing, 
a pumping chamber having a continuous peripheral wall 
and being disposed in said pump housing, intake means 
and discharge means communicating with said pump 
housing, rotor means disposed in said pumping chamber 
having a plurality of circumferentially-spaced slots there. 
in, each of said slots having wall portions diverging in 
a radially outward direction, a pumping element disposed 
in each of said slots for engaging said continuous periph~ 
eral wall and being of a width substantially less than 
the outer portion of said slots, said continuous peripheral 
wall having an intake arc portion, a pumping arc por 
tion, a discharge are portion and a seal arc portion, 
said pumping arc portion having a constant radius, said 
seal arc portion having a constant radius less than the 
constant radius of said pumping arc portion, said in— 
take arc portion having an intermediate arc ‘portion of 
a radius greater than the radius of said pumping arc 
portion, and all of said radii being measured from the 
same center. 

12. A device according to claim 11, wherein the 
radius of said rotor means is substantially less than the 
constant radius of said seal arc portion to allow a rela 
tively free ?ow of ?uid between said rotor and seal arc 
portion, and said intake means comprising a seal groove 
communicable with the end of said intake arc portion 
adjacent said seal arc portion. 

13. A ?uid-pumping mechanism comprising a pump 
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housing having a pumping chamber provided therein, said 
pumping chamber being provided with a continuous pe 
ripheral wall, rotor means disposed within and rotatable 
about a ?xed center in said pumping chamber, a plurality 
of circumferentially-spaced slots provided in said rotor 
means and having a radially inner portion and a radially 
outer portion, said radially outer portion being wider than 
said radially inner portion, hollow circular pumping ele— 
ments of a diameter substantially less than the radially 
outer portion of said slots and being freely movable cir 
cumferentially in said radially outer portion of each of 
said slots for engaging said peripheral wall, intake means 
communicable with said pumping chamber comprising a 
seal groove, an inner intake port, an outer intake port, 
and an intake groove, discharge means communicable with 
said pumping chamber and comprising a discharge groove, 
an inner discharge port and an outer discharge port, said 
peripheral wall having an intake arc portion, a pumping 
arc portion having a constant radius, a discharge are 
portion and a seal arc portion, said seal arc portion hav 
ing a constant radius less than the constant radius of said 
pumping arc and said intake arc portion having an inter 
mediate portion of a radius greater than the radius of 
said pumping arc portion, and all of said radii being 
measured from the same center. 

14. A device according to claim 13 wherein said seal 
groove is communicable with said radially outer intake 
port, said intake groove is communicable with said radially 
inner intake port ‘and said discharge groove and said dis 
charge extension are communicable with said radially 
inner discharge port. 

15. A device according to claim 14, wherein the radius 
of said rotor means is substantially less than the radius 
of said seal arc portion to allow a relatively free ?ow of 
?uid between said rotor and said seal arc portion. 

16. A device according to claim 14 wherein the radius 
of said rotor means is substantially equal to the radius of 
said seal arc portion to form a relatively ?uid-tight seal 
between said rotor and said seal arc portion. 

17. A device according to claim 14 wherein the pump 
ing arc portion is circumferentially arranged with respect 
to said discharge groove whereby when a leading pump 
ing element of a pair of consecutive pumping elements is 
traversing the initial portion of said discharge arc, the 
trailing pumping element is traversing the initial portion 
of said pumping arc portion and said rotor slot carrying 
said trailing pumping element has restricted communica 
tion with said discharge groove so that further traverse 
of said pumping elements results in an increase in ?uid 
pressure of the ?uid entrapped between said pumping ele 
ments until said increased ?uid pressure is su?icient to 
move said leading pumping element circumferentially 
with respect to said rotor to allow communication be 
tween said entrapped volume and said discharge ports. 

18. A ?uid pumping mechanism comprising a pump 
housing, a pumping chamber disposed in said pump hous 
ing, intake means communicating with said pumping 
chamber, rotor means disposed in said pumping chamber 
and having a plurality of radial, outwardly diverging, cir 
curnferentially spaced slots therein, a pumping element 
disposed in each of said slots and being free to move cir~ 
cumferentially in the radially outer portion of each of said 
slots, said pumping chamber having a. circumferentially 
extending continuous arcuate surface means including a 
?uid intake are surface means in communication with 
said intake means, said pumping elements being engage 
able with said continuous arcuate surface means, said 
?uid intake arc surface means having an intermediate arc 
portion of a greater radius than the radius of any re 
maining portion of said continuous arcuate ‘surface means 
measured from the arc center of said intermediate arc 
portion, discharge means communicating with said pump 
ing chamber, a ?uid enclosure means comprising a pair 
of consecutive pumping elements, and portions of said 
rotor and said continuous peripheral wall means lying 
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substantially between said consecutive pumping elements, 
said continuous arcuate surface means including a ?uid 
pumping arc surface means and a ?uid discharge arc sur 
face means, means including said ?uid discharge are sur 
face means for creating discharge ?uid pressure in said 
discharge means and creating a ?uid pressure higher than 
discharge pressure in said ?uid enclosure means when the 
leading pumping element of said pair of consecutive 
pumping elements is traversing the initial portion of said 
?uid discharge are surface means and the trailing pump 
ing element of said pair of pumping elements is traversing 
the initial portion of said ?uid pumping arc surface means 
and said ?uid enclosure means has restricted communica 
tion with said discharge means whereby relative circum 
ferential movement is effected between said leading pump 
ing element and said rotor, thus providing additional com 
munication between said entrapped ?uid and said dis 
charge means. 

19. A ?uid pumping means comprising a pump hous 
ing, a pumping chamber disposed in said pump housing, 
a rotor means disposed in said pumping chamber, a plu 
rality of pumping elements carried by said rotor means 
and being circumferentially movable with respect to said 
rotor means, said pumping chamber having a continuous 
peripheral wall means having an intake arc portion, a 
pumping arc portion and a discharge arc portion, said 
pumping elements being engageable with said continuous 
peripheral wall means, said intake arc portion including 
an intermediate arc portion having a radius greater than 
the radius of any remaining portion of said continuous 
peripheral wall means measured from the arc center of 
said intermediate arc portion, discharge means com 
municating with said pumping chamber and advanced of 
the pumping arc in the direction of the discharge are so 
that a volume of ?uid entrapped by a pair of con 
secutive pumping elements which are traversing the pump 
ing arc and the discharge are respectively, has restricted 
communication with said discharge means when the trail 
ing pumping element vof said pair of pumping elements is 
traversing the initial portion of said pumping arc, result 
ing in an increase in ?uid pressure of said entrapped 
volume and circumferential movement of the leading 
pumping element of said pair of pumping elements with 
respect to said rotor means to allow further communica 
tion between said entrapped volume and said discharge 
means. 

20. A ?uid pumping mechanism comprising a pump 
‘housing having a pumping chamber provided therein, 
rotor means disposed in said pumping chamber, a plu 
rality of circumferentially spaced slots in said rotor and 
each slot having a leading wall portion and a trailing 
wall portion, pumping elements disposed in said slots and 
being freely circumferentially movable with respect to 
said rotor means, said pumping chamber being provided 
with a continuous peripheral wall means having an intake 
arc portion, a pumping arc portion, a discharge are por 
tion and a seal are portion, said seal arc portion having 
a radius substantially greater than the maximum radial 
dimension of said rotor means to allow a relatively free 
?ow of ?uid between said rotor means and said seal arc 
portion, said pumping elements being disposed for en 
gagement with said continuous peripheral wall means, 
intake means communicable with said pumping chamber 
and including a seal groove disposed substantially at the 
beginning of said intake arc portion in communication 
with said intake means, discharge means comprising a 
radially inner discharge port and a radially outer dis 
charge port communicable with said pumping chamber, 
'a ?uid enclosure means comprising juxtaposed leading and 
trailing pumping elements and portions of said rotor 
means and said continuous peripheral wall means dis 
posed substantially between said juxtaposed pumping ele 
ments, said trailing pumping element being exposed to 
?uid pressure in said discharge ports in a direction tend 
ing to advance said trailing pumping element with respect 
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to said rotor means while said leading pumping element 
of said ?uid enclosure means is communicable with said 
seal groove so that the ?uid pressure in said ?uid en 
closure means is gradually diminished to intake pressure, 
resulting in a gradual forward circumferential movement 
of the trailing pumping element of said pair of pumping 
elements into contact with the leading wall portion of 
said rotor slot in which said trailing pumping element is 
positioned. 

21. A ?uid pumping mechanism comprising a pump 
housing having a pumping chamber therein, rotor means 
disposed within said pumping chamber, intake means 
comprising a radially inner intake port and a radially 
outer intake port communicating with said pumping cham 
ber, discharge means comprising a radially inner discharge 
port and a radially outer discharge port communicating 
with said pumping chamber and wherein said pumping 
chamber is comprised of a continuous peripheral wall 
means, pumping elements carried by said rotor and being 
movable circumferentially with respect to said rotor, said 
pumping elements being engageable with said continuous 
peripheral wall means, an intake arcuate portion of said 
continuous peripheral Wall means having an intermediate 
arc portion of a radius greater than the radius of any 
remaining portion of said continuous peripheral wall 
means measured from the arc center of said intermediate 
arc portion, said continuous peripheral wall means also 
including a pumping arcuate portion, a discharge arcuate 
portion and the beginning of said radially outer discharge 
port being advanced substantially ahead of said pumping 
arcuate portion in the direction of said discharge arcuate 
portion so that ?uid pumping commences before there is 
unrestricted communication between the ?uid being 
pumped and said discharge ports. 

22. A ?uid pumping means comprising a pump hous 
ing having a pumping chamber therein, rotor means dis 
posed within said pumping chamber, an intake port and 
discharge port communicating with said pumping cham 
ber, said pumping chamber having a continuous peripheral 
wall means including an intake arc portion, a pumping 
arc portion, a discharge are portion, and a seal arc por 
tion, pumping elements carried by said rotor for engage 
ment with said continuous peripheral wall means, said 
intake arc portion including an intermediate arc portion 
having a radius greater than the radius of any remaining 
portion of said continuous peripheral wall means meas 
ured from the arc center of said intermediate arc portion, 
and the beginning of said discharge port being circum 
ferentially spaced with respect to said discharge are por 
tion so that ?uid pumping commences before there is un 
restricted communication between the ?uid being pumped 
and said discharge port. 

23. A ?uid pumping mechanism comprising a pump 
housing having a pumping chamber therein, said pumping 
chamber having a continuous peripheral wall, intake 
means and discharge means communicating with said 
pumping chamber, said peripheral wall having an intake 
arc portion, a pumping arc portion having a constant 
radius, a discharge are portion, and a seal arc portion, 
said intake arc portion having an intermediate portion 
of a radius greater than the radius of any remaining por 
tion of said peripheral wall measured from the arc cen 
ter of said intermediate portion of said intake arc por 
tion, rotor means disposed within said pumping chamber 
and having a plurality of circumferentially spaced slots 
therein, a pumping element disposed in each of said slots 
for engagement with said peripheral wall, an intake groove 
disposed at the end of said intake means communicable 
with said intake means in a manner such that when the 
leading pumping element of a pair of adjacent pumping 
elements is approaching the end of the pumping arc, the 
?uid entrapped therebetween gradually passes out of com 
munication with said intake means so as to slightly pre 
compress said entrapped ?uid. 

24. A ?uid pumping mechanism comprising a pump 
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housing having a pumping chamber provided therein, 
rotor means disposed within said pumping chamber and 
having a plurality of circumferentially spaced slots pro 
vided therein, a pumping element provided in each of 
said slots, said pump housing being provided with a con 
tinuous peripheral wall means having an intake arc por 
tion, a pumping arc portion, a discharge are portion, and 
a seal arc portion, said seal arc portion having a radius 
substantially greater than the maximum radial dimen 
sion of said rotor means to allow relatively free ?ow of 
?uid between said rotor means and said seal arc portion, 
intake means including an intake port communicable with 
said pumping chamber, discharge means communicable 
with said pumping chamber and comprising a ?rst dis 
charge port circumferentially partially overlapping said 
seal arc portion, a second discharge port disposed radially 
outward of said ?rst discharge port, a ?uid entrapping 
means comprising successive leading and trailing pump 
ing elements and portions of said rotor means and said 
continuous peripheral wall means disposed between said 
successive pumping elements, said trailing pumping ele 
ment being urged by ?uid pressure in said discharge ports 
in an advancing direction with respect to said rotor means 
while said leading pumping element of said ?uid entrap 
ping means is communicable With said intake port, means 
including said intake means to gradually diminish the 
?uid pressure in said ?uid entrapping means from dis 
charge pressure to intake pressure while said trailing 
pumping element is urged by ?uid pressure in said dis 
charge ports in an advancing direction with respect to said 
rotor means whereby said trailing pumping element is 
gradually moved forward in its rotor slot into sealing en 
gagement with a leading wall of said slot to effect a seal 
so that the trailing pumping element will provide a seal 
between the discharge means and the intake means. 

25. A ?uid pumping mechanism comprising a pump 
housing, a pumping chamber disposed in said pump hous 
ing, intake means and discharge means communicating 
With said pumping chamber, rotor means disposed in said 
pumping chamber, circumferentially spaced openings pro 
vided in said rotor, a pumping element disposed in each of 
said spaced openings free to move to a non-sealing posi 
tion, said pumping chamber being provided with a con 
tinuous peripheral wall surface having an intake arc por 
tion, a pumping arc portion and a discharge are portion, 
said pumping elements being engageable with said con 
tinuous peripheral wall surface, said intake arc portion 
having an intermediate arc portion of a radius greater 
than the radius of any remaining portion of said con 
tinuous peripheral wall surface measured from the arc 
center of said intermediate arc portion, said discharge 
means being circumferentially advanced of the pumping 
arc portion in the direction of the discharge are portion 
so that when the leading pumping element of a pair of 
pumping elements is traversing said discharge are por 
tion, the trailing pumping element of said pair of pump 
ing elements is traversing the pumping arc portion and the 
pressure of ?uid entrapped between said pair of pumping 
elements in increased above the pressure of ?uid disposed 
ahead of the leading pumping element in the discharge 
means resulting in relative movement between the lead 
ing pumping element and the rotor, thus providing com 
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munication between the entrapped ?uid and the discharge 
means. 

26. 'In a ?uid pumping mechanism, a pump housing 
having a pumping chamber therein, intake means and 
discharge means communicating with said pumping cham 
ber, a rotor in said chamber and ‘being rotatable in said 
housing, said pumping chamber having a continuous wall 
surface means including a ?uid intake are surface means 
in communication with said intake means, pumping ele 
ments carried by said rotor for engaging said continuous 
wall surface means, and said ?uid intake are surface 
means having an intermediate arc portion of a radius 
greater than the radius of any remaining portion of said 
continuous wall surface means measured ‘from the arc 
center of said intermediate arc portion. 

27. Apparatus for controlling the inlet of a ?uid pump 
mechanism having a pumping chamber and a rotor ro 
tatably mounted therein, said pumping chamber including 
a circumferentially extending continuous arcuate sur 
face, pumping elements carried by said rotor for engage 
ment with said continuous arcuate surface, and said con 
tinuous arcuate surface having intake are means, said 
intake arc means including an intermediate arc portion 
having a radius greater than the radius of any remaining 
vportion of said continuous arcuate surface measured from 
the arc center of said intermediate arc portion. 
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