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In my copending PREE filed Feb 
ruary 14, 1928, Serial No. 254.222, I have 
shown, described, and claimed a rotary pump of the positive displacement type in 

5 which rollers are impelled around the in 
side of the pump chamber through the 
medium of a slotted rotor. 
In said pump novel port means are pro 

vided whereby the pressures about the rollers 
10 are so balanced and regulated that the rollers 

retain their contact with the race around the 
inner surface of the rotor chamber at all 
times during the operation of the pump, 
thereby preventing leakage past the rollers 

15 from the high to the low pressure sides of 
the pump and also avoiding self destruction 
of the pump by preventing hammering of the 
rollers against the race. These ports are in 
the form of interconnected channels or slots 

20 made directly in the end walls of the pump 
housing at the opposite ends of the rotor 
and, to secure proper timing in the rotation 
of the rotor, the slots must be accurately 
formed in width and length. This requires 
skilled workmanship in the making of the 
pumps, and this is not likely to be always 
obtained when making the pumps in large 
numbers on a production basis as required for 
commercial outputs. 
To accomplish this result, I locate sta 

tionary plates in the pump chamber over 
the slots and cut port holes in these plates, 
which port holes register with the channels 
or slots and may be accurately formed and 
located so as to obtain accurate timing of 
the pump without careful attention being 
Rid to the making of the channels or slots. 
he port holes in the plates may be quickly 

and accurately made by a punch press oper 
ation at a minimum of expense, as the plates 
may be operated on in a stack outside of the 
pump housing and afterward assembled 
therein in the required alignment for ac 
curate timing of the pump. This greatly 
reduces the cost of making the pump, as ac 
curate cutting of the slots or channels in the 
end walls of the pump need not be made, 
the port holes - in the plates defining the 
beginning and cut-off ends of the channels 

50 or slots and thus making it possible for all 
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pumps made to have accurate timing even 
though produced in large numbers on a 
production basis. 
Another object of my invention is to dowel 

or otherwise fix the plates in the pump at 
the opposite ends of the rotor and thus in 
Sure the positioning of the plates in each 
pump in proper alignment for accurate 
timing on both sides of the pump. 
The invention consists further in the 

matters hereinafter described and claimed. 
In the accompanying drawings 
Fig. 1 is a side view of a pump constructed 

in accordance with my invention; 
Fig. 2 is a front view of the pump; 
Fig. 3 is a view looking into the pump, 

with the cover plate removed; 
Fig. 4 is a vertical sectional view taken 

on line 4- 4 of Fig. 1, with the rotor and 
rollers omitted to show one of the interior 
port plates; 

Fig. 5 is a similar view with the port plate 
removed to show the port arrangement be 
hind the same; 

Fig. 6 is a face view of a port plate; 
Fig. 7 is a longitudinal vertical sectional 

view through the pump with all parts in 
place; 

Fig. 8 is a vertical sectional view taken on 
line 8-8 of Fig. 4; and 

Fig. 9 is a vertical sectional view through 
the cover and its attached port plate. 

In the drawings, 1 indicates the housing 
of the pump providing a chamber in which 
is tightly fitted a race-ring 2 of metal of the 
desired hardness. The housing is closed at 
one end by a cover plate 3 and at the oppo 
site end by an end wall 4 which is made integral with the housing. The cover plate 
3 is secured to the housing by fastening 
screws, as shown. 

Located in the ring 2 is a cylindric rotor 
5 keyed or otherwise fixed to a shaft 6 which 
extends through the end walls 3, 4 of the 
housing and is journaled therein, as shown in 
Fig. 7. The rotor 5 is smaller in diameter 
than the inside of the ring and is eccentri 
cally mounted therein so that the peripheral 
surface of the rotor may be brought close to 
the inner surface of the ring on one side of 
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the rotor while providing a relatively wide 
gap or clearance space between the rotor and 
the ring on the opposite side of the rotor, as 
shown in Fig. 3. The rotor 5 is provided 
with a multiplicity of radial slots 7 equally 
spaced about the circumference of the rotor 
and opening through the opposite ends of the 
rotor and also through the outer peripheral 
surface thereof. Rollers 8, 8, which are 
slightly smaller in diameter than the width 
of the slots, are located therein and run 
against the inner surface of the ring 2 in the 
operation of the pump. . 
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With the rollers lesser in width than the 
slots, the rollers are laterally movable in the 
slots and thus, while on the discharge side of 
the pump, may be forced by the high pressure 
fluid against the rear sides of the slots to pro 
vide passages to the bottoms of the slots 
about the front or advancing sides of the 
rollers so that the high pressure fluid from 
the periphery of the rotor may enter the slots 
beneath the rollers to hold them in sealing 
contact with the inner surface of the rotor 
chamber on the discharge side of the pump. 
The intake and discharge 9, 10 of the pump 

extend through the body of the housing 1 on 
opposite sides of the rotor and open, respec 
tively, into chambers 11, 12 provided in the 
housing on the outer side of the ring 2, as 
shown in Fig. 4. These chambers 11, 12 are 
wider than the ring 2, as shown in Fig. 7, so 
that the fluid medium handled by the pump 
may flow about the sides of the ring in pass 
ing through the pump. 
The porting means heretofore mentioned 

comprises a set of inner and outer intercon 
nected arcuate channels in each end wall 3, 
4 at the intake and discharge sides 9, 10, re 

40 . spectively, of the pump. The outer channels 
13, 14 in the end walls 3, 4 are arranged in 
side of the ring 2 and have communication 
around the sides of the ring with their re 
spective chambers 11, 12, the channels con tinuing outward beyond the sides of the ring 
for this purpose, as shown in Fig. 5. The 
inner channels 15, 16 in the end walls are 
close to the shaft. 6 and have communication 
with their respective outer channels 13, 14 
by passageways 17, 18, respectively. The 
channels 13 are considerably longer than the 
chamber 11 and extend to within close prox 
imity to where the rotor and ring are the clos 
est together, as at Ain Fig. 3; so as to afford 
the longest possible period offeeding the low 
pressure side of the pump from the inlet 9. 
The opposite ends of the channels 13 and 
chamber 11 register at the cut-off between the 
high and low pressure sides of the pump. 
The channels 14 on the outlet side of the pump 
extend relatively close to the closest point A 
between the rotor and the ring 2 so as to 
reduce to the minimum the tendency to hy 
draulic and permit the minimum amount of 
liquids to be displaced past the rollers as they 
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approach this high point. This displaced 
fluid finds outlet around the front side of the 
rollers to the bottoms of the slots 7 and into 
the inner channels 16, from which it may 
flow into the discharge chamber 12 and re 
lieve the pressure at the rollers as they ad 
vance to this high point of the rotor. When 
Working with non-collapsible liquids, such as 
oil or water, the ring 2 would be scored and 
distorted if these pressures could not be re 
lieved even though the film of liquid would 
not be more than .001 of an inch thick. 
The inner channels 16 of the high pressure 

set extend to close proximity to the cut-off at 
the intake side of the pump so that said inner 
channels will communicate with the bottom 
of the slot of the next advancing roller imme 
diately that such roller passes the cut-off, and 
thus pressure from the high pressure side 
of the pump acts on the under side of the 
roller so that it will be maintained against 
the ring 2 and not be driven from the race 
and into the slot by the high pressure of the 
discharge side with which the roller comes 
in contact on passing the cut-off. These inner 
channels 16 extend far enough around the 
pump. So as to maintain a pressure on the 
under sides of the rollers from this cut-off to 
the beginning of the intake as established by 
the outer channels 13 on the low pressure side 
of the pump. In this way the pressures on 
the driving and under sides of the rollers are 
balanced, and as a result the rollers are main 
tained by pressure in contact with the inner 
surface of the ring 2. 
By carrying the inner channels 16 beyond 

the cut-off ends of the outer channels 14, the 
relief of pressure on the driving sides of the 
rollers is not only secured, as heretofore men 
tioned, but the spaces in the bottoms of the 
slots under the rollers as they tend to increase 
by the rollers advancing toward the opening 
of the inlet side of the pump are supplied 
with pressure from the inner channels 16, and 
thus the rollers will be maintained against 
the inner surface of the race-ring 2 without 
depending on any centrifugal forces set up 
on the rotation of the rotor until the roller 
slot passes the cut-off end of the inner chan 
nels 16. When this happens, the bottom of 
the slot 7 of the advancing roller is brought 
into communication with the inner channels 
15 on the low pressure side of the pump, and 
liquids may flow beneath the roller to relieve 
any partial vacuum formed as the roller is 
moved outward against the ring 2 by centrif 
ugal force. This condition continues until 
the slots 7 of the advancing rollers 8 pass the 
channels 15 at the cut-off end of the inlet and 
are then subjected to the high pressure on the 
outlet side of the pump by registration with 
the inner channels 16, as heretofore described. 
The port plates heretofore mentioned are 

two in number and are indicated by 19, 19, 
respectively. These plates are circular in 
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form, as shown in Fig. 6, and are fitted in the 
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housing 1 on opposite sides of the race-ring 
2, as shown in Fig. 7. The plates extend to 
the outer edges of the ring 2 so as to have a 
Snug fit in the housing 1 and are fixed against 
rotation therein, in any preferred Way, as by 
dowel pins 20, 20 which extend into holes 21, 
21 drilled or otherwise formed in the cover 
3 and end wall 4, respectively, as shown in 
Figs. 8 and 9. The holes for the dowels 20 
in both the plates 19 and end walls 3, 4 are 
diametrically disposed and have the same 
positions in all the parts so that the plates 
may be made exactly alike and be used inter 
changeably at the opposite ends of the rotor 
5. This reduces the cost of making the as 
sembly, as the making of right and left-hand 
plates is avoided. The dowels are so located 
as to be covered by the ring2 and thus are pre 
vented by the ring from coming out of place. 
With the plates 19, 19 at the opposite ends 

of the rotor 5, the plates extend over the inter 
connected channels 13, 14 in the end walls 
3, 4 and close said channels to the rotor. ex: cept for the sets of ports which are provided 
in the plates for said channels. As shown in 
Figs. 4 and 6, each plate 19 has a set of outer 
ports 22, 23 and a set of inner ports 24, 25. 
The ports of each set are in the form of in 
dividual disconnected holes punched or other 
wise formed through the plate and spaced 
apart circumferentially about the same in 
their proper positions. The port holes 22, 
23 of the outer set are located near the outer 
periphery of the plate and extend inside of 
the race-ring 2 to approximately the depth of 
the outer channels 13, 14 and register respec: 
tively therewith, The port, holes, 24, 25 of 
the inner set are arranged about the hole in 
the center of the plate where the shaft 6 ex 
tends through it, and these ports are posi 
tioned to register respectively with the inner 
channels 15, 16. The port holes of both Sets 
are multiple in number and are made large 
enough to allow for a free and rapid flow of 
fluid therethrough and thus have no restric 
tive effect on the continuous and constant flow 
of the pump on either its intake or discharge 
sides. 
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The outermost end edges of the port holes 
at the opposite ends of each group of ports 
22 to 25 define the beginning and cut-off re 
spectively for the respective interconnected 
channels with which said port holes register. 
In this way the timing of the pump in the ro 
tation of the rotor 5 may be accurately de 
termined and set without accurately forming 
or machining the channels because the port 
holes in the plates 19, 19 may be more ac 
curately and easily made. By the dowels 20, 
the plates 19 at the opposite ends of the rotor 
5 may be positioned so as to accurately align 
the end port holes and thus have the timing 
of the pump exactly the same on both sides 
without accurate making or machining of 
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the channels to bring their ends in accurate 
register with where the intake and discharge 
sides of the pump must begin and cut off. 
With the port holes in the plates 19, the ends 
of the channels may vary slightly on one side 
or the other with the edges of the holes with 
out affecting the accurate timing of the pump. 
With the timing determined by the port holes 
in the plates 19, the pumps when made in 
large numbers on a production basis for com 
mercial outputs are easier and cheaper to 
manufacture than when the plates are not 
employed, as then the channels 13 to 16 must 
be accurately made to secure the timing de 
sired. While pumps so made are just as ef 
ficient as those provided with the port plates 
herein described, yet from a production 
standpoint where expense of manufacture is 
an important factor the plates will reduce the 
production costs. 
The spacing between the opposed port holes 

22, 28 in the plates 19 at the high point A of 
the rotor 5 is slightly greater than the width 
of a rotor slot 7 so that the high pressure side 
of the pump can not leak to its low pressure 
side through a rotor slot when the latter is 
central between said port holes as the rotor 
slot passes between them. The edges of the 
port holes in each group at the ends defining 
the beginning and cut off, respectively, of 
the low and high pressure sides of the pump 
are made straight so that these points will be 
sharply defined and not delay the timing of 
the rotor action in passing these ports. 
The pump of my invention is highly effi 

cient due to the fact that the moving parts 
and the chamber in which they are located 
are in positive contact and remain in contact 
over a long life of the pump. This contact 
can be maintained regardless of the amount 
of wear that may be developed either in the 
chamber or on the rollers or in the rotor, as 
the rollers are always free to automatically 
move out to the point of wear. The pump 
can operate either at exceedingly slow speed 
and still pump at pressure, or can operate at 
extremely high speed with the same efficien 
cy, thus making it acceptable when directly 
driven by a variable speed machine, such as 
internal combustion engines in automobiles, 
etc. Furthermore, the pump with its novel 
porting arrangement makes possible the eco 
nomical production of pumps on a production 
basis with accurate timing at all rotary speeds 
without vibration and with the minimum 
amount of noise. Moreover, the pump func 
tions without the use of valves, the slots 7 
and rotor 5 functioning as cut-in and cut-out 
at the ends of the various ports in properly 
timed relation with the action of the pump. 
Also the pump has the very minimum of mov 
ing parts and these parts are extremely rug 
ged and have exceedingly long life. This 
makes possible a very light weight pump of 
large capacity and small size where the min 
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imum of space so demands. It is particular 
tly applicable for use as water, oil, and 
fuel pumps on aeroplanes, where minimum 
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weight, size, and high capacity are desired. 
The details of structure and arrangement 

of parts may be variously changed and mod 
ified without departing from the spirit and 
scope of my invention. 
I claim as my invention: . . . 1. A rotary pump, comprising a housing 

having a rotor chamber with a raceway there 
in, said housing having intake and discharge 
openings for said chamber, a rotor in said 
chamber and having radial slots opening 
through one end of the rotor, rollers working 
in said slots for displacing fluid through said 
chamber, inner and outer interconnected 
arcuate channels formed in the housing at the 
open ends of said slots, the outer channels 
constantly connecting with the intake and 
discharge openings, respectively, and serving 
the outer end portions of the slots, and the 
inner channels serving the bottoms of the 
slots beneath the rollers, and a plate in the 
housing over said channels and fitting against 
the adjacent side of said raceway, said plate 
having inner and outer sets of port holes ex 
tending therethrough and in register with 
the inner and outer channels, respectively. 

2. A rotary pump, comprising a housing 
in, said housing having intake and discharge 
openings for said chamber, a rotor in said 
chamber and having radial slots opening 
through the periphery and the opposite ends 
of the rotor, rollers working in said slots for 
displacing fluid through said chamber, inner 
and outer interconnected arcuate channels 
formed in the housing at the opposite ends 
of the rotor, the outer channels connecting 
constantly with the intake and discharge 
openings, respectively, and serving the pe 
ripheral portion of the rotor, and the inner 
channels serving the bottoms of the slots be 
neath the rollers, and plates in the housing 
over the channels and fitting against the op 
posite sides of said raceway, said plates hav 
ing inner and outer sets of port holes extend 
ing therethrough and in register with the 
inner and outer channels, respectively. 

3. A rotary pump, comprising a housing, 
a race ring therein, a rotor eccentrically 
mounted in said ring and provided with ra 
dial slots opening through the periphery and 
the opposite ends of the rotor, rollers in said 
slots and working against the inner surface 
of said ring, said housing having intake and 
discharge passages including inner and out 
er interconnected channels formed in the 
housing at the opposite ends of the rotor 
for the inner and outer portions of said slots, 
plates in the housing on opposite sides of the 
ring over said channels and having port holes 
in register with the respective inner and out 
er portions thereof, and dowels fitting the 
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plates in the housing with the dowels over 
lapped by the adjacent edges of the ring. 

4. A rotary pump, comprising a housing 
having a chamber, a rotor eccentrically 
mounted therein and provided with radial 
slots opening through an end of the rotor, 
rollers Working in said slots, said housing 
having intake and discharge passages includ 
ing inner and outer interconnected channels 
formed therein opposite the open ends of the 
slots for the inner and outer portions thereof, 
and a plate fitted in the chamber over said 
channels and having inner and outer rows 
of port holes in register with the inner and 
outer portions of said channels respectively, 
the port holes at the ends of the channels 
having straight edges. 

5. A rotary pump, comprising a housing 
having wall sections closing the opposite sides 
thereof, one of said wall sections having a 
fixed connection with the housing and the 
other having a detachable connection there 
with, a race-way in the housing between said 
Wall sections, a rotor eccentrically mounted 
within said race-way and having radial slots 
opening through the periphery and the oppo 
site ends of the rotor, rollers in said slots and 
Working against said race-way, inner and 
outer interconnected channels in said wall 
sections opposite the open ends of said slots, 
plates in the housing between the wall sec 
tions and the race-way and overlapping the 
side edges of the latter, said plates having 
port holes in register with the respective in 
ner and outer portions of said 'channels, and 
intake and discharge passages in the housing 
and connected with the outer channels. 
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6. A rotary pump, comprising a housing 
having a rotor chamber with a race way 
therein, said housing having intake and dis 
charge passages for said chamber at one side 
thereof, a rotor in said chamber and having 
radial slots opening through the end of the 
rotor adjacent to said passages, roller pis 
tons in said slots for displacing fluid through 
the chamber, said pistons being lesser in 
width than the slots so as to be laterally mov 
the periphery of the rotor to the portions of 
the slots beneath the pistons on the advanc 
ing sides of the same and a plate in said 

w w d a housing over said passages and fitting against 
the adjacent side of the raceway, said plate 
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able therein to provide passages leading from 
15 

having ports connecting the chamber with 
said passages and defining the beginning and 
the cutoff of communication of the chamber 
with said passages for controlling the tim 
ing of the pump. . . . 

7. A rotary pump, comprising a housing 
having a rotor chamber, with a race way 
therein, said housing having intake and dis 
charge passages for the chamber on opposite 
sides thereof, a rotor in said chamber and 
having radial slots opening through the 
periphery and the opposite ends of the ro 
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tor, roller pistons in said slots for displac 
ing the fluid through the chamber, said pis 
tons being lesser in width than the slots 
so so to be laterally movable therein to pro 
vide passages leading from the periphery 
of the rotor to the portions of the slots be-, 
neath the pistons on the advancing sides of 
the same, and plates in the housing over said 
passages and fitting against the opposite 
sides of said race way, said plates having 
ports connecting the chamber with said pas 
Sages and defining the beginning and the cut 
off of communication of the chamber with 
said passages for controlling the timing of 
the pump. 

8. A rotary pump, comprising a housing 
having a rotor chamber with a race way 
therein, said housing having intake and dis 
charge passages for the chamber, a rotor ec 
centrically mounted in said chamber and 
having radial slots, roller pistons in said slots 
and working against said race way for dis 
placing fluid through said chamber, said pis 
tons being lesser in width than the slots so as 
to be laterally movable therein to provide 
passages leading from the periphery of the 
rotor to the portions of the slots beneath the 
pistons on the advancing sides of the same, 
and means in the housing between the rotor 
and said passages for defining the beginning 
and the cut-off of communication of the 
chamber with said passages for controlling 
the timing of the pump, said means being 
positioned in the housing by said race way. 

9. A rotary pump, comprising a housing 
having a rotor chamber and intake and dis 
charge passages therefor, a rotor in said 
chamber and having radial slots, pistons 
loosely working in said slots for displacing 
fluid through said chamber, said passages 
serving the inner and outer portions of the 
slots so that the pressure of the passing 
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fluid through the chamber will not unseat 
the pistons from continuous contact with the 
inner surface of said chamber, and means in 
the housing between the rotor and said pas 

: Sages for defining the beginning and the cut 
off of communication of the chamber with 
said passages for controlling the timing of 
the pump. e 

10. A rotary pump, comprising a hous 
ing having a rotor chamber and intake and 
discharge passages therefor, a rotor in said 
chamber and having radial slots, pistons 
working in said slots for displacing fluid 
through said chamber, said passages having 
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channels opposite one end of the rotor and 
serving the inner and outer portions of the 
slots so as to maintain the pistons by fluid 
pressure in continuous contact with the inner 
surface of said chamber during the operation 
of the pump, and means in the housing over 
said channels for defining the beginning and 
the cut-off of communication of the 
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ber with said passages for controlling the 
timing of the pump. 

11. A rotary pump, comprising a housing 
having intake and discharge openings, a 
race-ring fitted in said housing, plates fitted 
in the housing on opposite sides of the ring 
and forming therewith a rotor chamber, a 
rotor eccentrically mounted in said chamber 
between said plates, said rotor having radial 
slots opening through the periphery of the 
rotor and through the ends of the same, roller 
pistons mounted in said slots and working 
against the inner surface of said ring with 
the pistons no longer than the length of the 
rotor, said pistons being lesser in width than 
the slots so as to be laterally movable therein 
to provide passages leading from the periph 
ery of the rotor to the portions of the slots 
beneath the pistons on the advancing sides 
of the same, said ring spacing the plates from 
the ends of the rotor to provide a running 
clearance between them, channels in the hous 
ing on the outer sides of the plates and con 
nected with the intake and the discharge 
openings, respectively, said plates havin 
ports to register with said channels, sai 
ports defining the beginning and the cut-off 
of communication of the chamber with said 
channels for controlling the timing of the 
pump. 
In testimony whereof I affix my si 
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