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The present invention relates generally to 
rotary pumps, and more particularly to a new 
and improved rotary pump of the rotary cyl 
inder type designed to handle a large volume of 
liquid at full motor speed. 

I provide a liquid pump which will operate 
at full motor speed, so that the motor shaft may 
be connected directly to the pump shaft. This 
eliminates all reduction gearing, belts and pulleys, 
and all bearing and seal wear which takes place 
in conventional pumps where belt tension is high 
to prevent slippage. In the present invention 
wear upon the seals is further minimized by 
subjecting them to the intake pressure instead 
of the head pressure developed by the pump. 
Not only this, but for a given volume the pump 

of the invention is made smaller than those 
designed for slower speeds, the construction being 
such that perfect balance and elimination of 
vibration are attained by the structural features 
employed, including running both the rotor and 
the cylinder on their own true centers. 

Moreover, with side thrusts removed from the 
bearings, improved bearing arrangements are 
employed where both the cylinder and the rotor 
are rotatably supported at spaced points, each 
being a single integral unit whose rotational 
balance is established permanently in the ma 
chining operation, with three of the four bear 
ings employed in the invention formed at One 
time in One of the two members making up the 
sealed Casing. 
In providing my improved pump care has 

also been given to the removal of end thrusts 
that cause wear. The intake and exhaust are 
arranged to accomplish this, and the end Walls 
of the pump compartment are rigid relative to 
each other so as to eliminate any possible give 
between them which would allow the end Walls 
to be spread apart by compression pressures, and 
thereby induce heavy end thrusts. 

Furthermore, one of the chief purposes of the 
present invention is to provide a pump of rugged 
simplicity having a minimum of parts and ad 
justments, and one which is strong enough to 
withstand the heaviest of Work loads that can 
be imposed upon it by the weight and incom 
pressibility of liquids. In this connection one 
of the embodiments is a comparatively constant 
flow pump with the pulsations sufficiently even 
that an expansion chamber can be eliminated. 
Another object of the invention is to provide 

a pump which is easily and inexpensively man 
ufactured from simple castings and parts made 
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and finished without necessitating the use of 
other than elementary machine-shop practice. 
These being among the objects of the inven 

tion, other and further objects, including those 
related to ease of assembly and adjustment, and 
accessibility to all parts for repairs and replace 
ment, will become apparent from the drawings, 
the description relating thereto, and the ap 
pended claims. 

Referring now to the drawings: 
Fig. 1 is a sectional view of a preferred form 

of the invention, taken upon a longitudinal 
plane through the center of the pump; 

Fig. 2 is a transverse section taken upon line 
2-2 of Fig. 1; 

Figs. 3 and 4 are fragmentary transverse Sec 
tions similar to Fig. 2, showing the piston, cyl 
inder and vane construction of the pump in vari 
ous operating positions; 

Fig. 5 is a perspective view showing the struc 
tural details of the rotatable cylindrical member 
of the pump as an article of manufacture; 

Fig. 6 is a perspective view of the rotatable 
piston as an article of manufacture; 

Fig. 7 is a sectional view of another form of 
the invention, taken upon a longitudinal plane 
through the center of the pump; 

Fig. 8 is a transverse section taken upon line 
8-8 of Fig. 7 and 

Fig. 9 is a perspective view partly in Section, 
showing a portion of the rotatable piston of Fig. 
as assembled. 
The general organization of the pump illus 

trated comprises an inner cylindrical member or 
piston (), and an outer cylindrica member or 
cylinder ill, eccentrically mounted to rotate about 
their own true centers, with an Outer cylindrical 
surface 3 upon the piston O disposed tan 
gential to an inner cylindrical surface f2 upon 
the cylinder f to provide a crescent-shaped 
pump chamber 19 between them which is divided 
into pumping compartments by a vane 4 rigidly 
carried by the piston O. 
The cylinder is journaled in a casing 7 upon 

axially spaced bearings 23 and 24, machined on 
the inner walls of the casing, and the piston 
extends beyond both ends of the cylinder . 
At its large end 2 the piston is journaled in and 
terminates within the casing f, while at its 
smaller end 20 the piston is journaled in the 
cover member 8. The ends of the pump cham 
ber 9 are sealed by two stationary shoulders 
f5 and 6, machined upon the casing and 
cover member 8, respectively. The piston ?o 
is directly driven by a prime mover (not shown) 



2 
through the end 20, and the cylinder is driven 
from the piston C through the vane f4. 

Referring now to the structural characteristics 
of the pump in further detail attention is di 
rected to the casing , which is made of cast 
metal and provided with a flanged base 22 for 
supporting the pump as a unit. The main part 
of the casing is cast hollow, with a reduced por 
tion 27 at one end and an enlarged portion 29 
at the other end having a boss 26 thereon. 
The two axially spaced bearings 23 and 24 are 

machined in the enlarged portion 29 in a way 
providing an enlarged compartment 25 between 
them, which serves as an exhaust compartment 
into which liquid under pressure is forced by 
the pumping elements. From the compartment 
25 the liquid under pressure passes out through 
a threaded opening in the boss 26 into a conduit 
(not shown) threaded therein 

In the reduced portion 27 of the Casing a 
bearing 28 of lesser diameter is machined eccen 
tric to the bearings 23 and 24. These bearings 
23 and 24 support the cylinder if as already 
described, while the bearing 28 Supports the end 
2 of the piston. This arrangement of bearings 
has several advantages, where, as in this case, 
the pump has four bearings. Three of the four 
bearings are those just described, viz: 23, 24 and 
28. These three bearings are located in the cas 
ing 7, and are machined all at the same time. 
when the casing is being finished. They there 
fore automatically line up identically for all 
pumps and for each casing in their proper rela 
tion. Only one of the four bearings is in the 
cover member 8, and this one is concentric to 
One of the three. Thus the task of drilling the 
cover member and marking it for correct alline 
ment is comparatively simple-only one bearing 
need be accounted for in the second member 
instead of two or more, as is the usual situation. 

Beyond the end of the piston the end portion 
27 is cast with an enlarged portion, as at 30, for 
a short distance to provide head room for longi 
tudinal movement of the piston, so that the pis 
ton may be moved axially in the bearing 28 to 
take up excess clearances between moving parts, 
as will be more fully described later. 

Beyond the enlarged portion 30 the reduced 
end 2 is threaded, as at 3, to receive a liquid 
intake conduit (not shown), and at its enlarged 
end 29 the casing 7 is faced to mate with the 
end cover 8 in partial telescoping relationship 
limited by a sealing shim 32, of predetermined 
thickness, disposed between facing shoulders 
upon the respective members. 
The end cover 8 comprises a metal casting 

having an elongated central portion 33 drilled 
out, as at 34, to provide a bearing surface of sub 
stantial length which journals the reduced end 
20 of the piston over a major portion of its 
length. Near the outer end the rest of the elon 
gated portion 33 has an expanded region forming 
a Seal chamber 35 in which are suitably mounted 
two spaced sealing units 36 and 37, that are held 
apart by a compression spring 38. 
Two members of the sealing units comprise 

oppositely facing rings 4 that rotate with the 
shaft and are mounted in Sealed - engagement 
therewith upon resilient washers 42 subjected 
directly to the pressure of the spring 38. Sta 
tionary rings 43, Supported in sealed relation 
to the cover 8 by means of resilient washers 
44, provide the other members of the units. In 
this way the sealed relationship between the 
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2,316,818 
in direct relation to the tension of the spring 
38, a tension which may be increased or lessened 
by Spring replacement, depending upon working 
pressures to which the seals are subjected. 
Moreover, the sealing elements are where they 
are readily accessible for repair and replacement 
at all times, it being only necessary to remove 
the cap 40 which holds them in place. 
As more particularly shown in Fig. 6, the en 

larged end portion 2 of the piston O is hollow, 
being preferably provided with a cylindrical wall 
of uniform thickness and a squared shoulder 45 
between the enlarged portion and the reduced 
shaft portion 20. 
A longitudinal slot 46, of predetermined width, 

is cut through the wall from the shoulder 45 
to a point 47 spaced from the shoulder a distance 
approximately Substantially equal to the distance 
between the shoulders 5 and 6 in the casing 7. 
The Outer corners of the slot 46 are rounded 
concavely to provide portions 5 of a cylindrical 
Surface along each side. With regard to the 
direction the piston rotates, the trailing side 50 
is cut away, as at 52, to provide intake ports 
Opening through the wall. 
The Outer cylindrical surface of the enlarged 

portion 2, including the portion journaled in 
the bearing 28, is of uniform diameter through 
out. In this way the piston is adapted for use 
with cylinders of different or varying widths. If 
in time the shoulders 5 and 6 wear, the shim 
32 may be replaced with a thinner one to take 
up on the wear without giving the piston any 
attention, the end 2 of the piston O merely 
telescoping a little further into the reduced por 
tion 27 of the casing . Adjacent the shoulder 
45 the enlarged end portion 2 is drilled and 
threaded, as at 53, along an axis chordal thereto 
to receive a locking screw 54 (Fig. 1) to lock the 
vane 4 in place. 

In cooperation with the function of the seals 
36 and 37 and the bearing described, I provide a 
drilled-Out passageway 39 through the reduced 
end 20 of the piston leading from the enlarged 
Space is between the sealing elements 36 and 3 
to the hollow enlarged end portion 2 of the pis 
ton B. This connects the seals to the intake 
pressure of the liquid. Any liquid under head 
pressure escaping other than through the ex 
haust port has only two ways to go, one way along 
the bearing 28 where it enters the column of 
liquid moving into the hollow portion of the 
piston 0 to reach ultimately the exhaust port 
2, while the other direction for the liquid under 
pressure to escape is along the shoulder 6 
through the bearing 34. This path of escape is 
obstructed by the seal 36, but any liquid leaking 
past the Seal reaches the compartment 35 from 
which it is returned through the passageway 39 
also to the liquid entering the pump chamber. 
Movement of some liquid along the bearings is 

desirable because it acts as a lubricant for the 
bearing surfaces. In the present invention this 
is made possible without fear of leakage, and in 
this connection it will be appreciated that the 
inner bearing seal 36 merely operates to control 
the volumetric efficiency of the pump by pre 
venting too much liquid escaping. 
In some installations the inner seal 36 may be 

dispensed with where the back pressure factor 
upon the pump is low. On the other hand, the 
seal 37 prevents liquid at pump intake pressure 
from escaping into the atmosphere, if the pres 
sure is higher than atmospheric pressure, and, 

relative moving rings 4 and 43 is maintained 75 contra, in event the intake pressure is sub-at 
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mospheric the seal 37 prevents air from bleeding 
into the pump. In this way the purity of the 
liquid being pumped is maintained, the bearings 
lubricated, volumetric efficiency maintained, and 
leakage prevented. 

Referring now to the structure of the vane 4. 
the same is pattern cut from a piece of flat stock 
of uniform thickness to a shape (best shown in 
Fig. 1) in which a substantially rectangular por 
tion 56 is provided with an axial length the same 
as the length of the cylinder 6. The portion 56 
is also dimensioned to extend radially a distance 
substantially less than the distance between the 
inner surface of the enlarged portion 2 of the 
piston and the bearings 23 and 24. At its right 
end (as viewed in Fig. 1) the wane is cut aWay, 
as at 57, a distance greater than the thickness 
of the end wall 58; while at the left end the vane 
extends beyond the end of the portion 56, as at 
60, and subtends the ends of the wall 48 of the 
piston, from which point it is cut away substan 
tially on an angle, as at 6. The bottom side of 
the vane may abut the side of the wall opposite 
the slot 46, as at 62 in a way bisecting the hollow 
portion of the piston it. 

Longitudinally near the center the vane is 
drilled out to provide openings 63, primarily de 
signed to permit liquid in the hollow portion 2 
of the piston to move freely from one side of 
the vane to the other in reaching the inlet ports 
52, although the openings are so located as to 
provide a weight-balancing influence also. 
With the vane bisecting the hollow compart 

ment and rotatable with the piston, it is possible 
to handle more liquid effectively than would be : 
possible otherwise. The size of the intake port 
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through the piston is determined upon its rela 
tion to the size of the tubing to which the inlet 
3 is connected, and full speed of movement of 
the liquid past the vane is enhanced by centriful 
gal forces induced by the vane. 
When the liquid moves within the sweep of the 

vane it is immediately impelled to rotate at high 
speed. At this high speed the liquid has an in 
herent centrifugal pressure which assists in mov 
ing it intermittently from a radially static po 
sition into the pump chamber through the inlet 
ports upon the intake cycle of the pump members. 
This centrifugal action also assists in drawing the 
liquid into the pump casing, relieving the pump 
chamber of a possible vacuum load normally pres 
ent with conventional arrangements. 
The particular structure of the vane is such 

that in assembly the end 60 is inserted through 
the slot 46 first, and pushed rearwardly with the 
bottom side 62 coming into contact with the far 
side of the hollow portion of the piston. The 
wane is then pushed to the left until the right 
edge is flush with the shoulder 45. The locking 
screw 54 is then inserted and tightened to hold 
the vane in place. Dowels 64 are then inserted 
through the wall into the edge 62 of the vane, to 
hold the same rigidly in place. - 
Mounted for rotation in the bearings 23 and 

24 is the cylinder , having a sliding and sealed 
relationship with the vane. The cylindrical 
member is substantially spool-shaped, having 
a reduced intermediate portion or channel 64 and 
two rins 65, which are connected by an inter 
mediate portion 66 running axially between them 
and across the reduced portion 64, with an open 
ing 68 through the reduced portion 64 to one side 
of the portion 66, forming the exhaust port. The 
rims 65 are machined to rotate in the bearings 
23 and 24, and the reduced portion 64 cooperates 
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with the enlarged portion 25 of the casing to 
provide an exhaust chamber for the pump. 
The interconnecting portion 66 provides sufi 

cient metal mass for a longitudinal groove 6 to 
be cut upon the inner cylindrical pump surface 
2 of the cylinder in a way affording sufficient 
head room for the end of the vane to move back 
and forth when canted relative to the cylinder, 
as the cylinder and the piston rotate eccentrically. 
The walls 70 of the groove 67 are arcuately cut 
away throughout their length to define sections 
of a Surface of revolution identical with that of 
the cut-away portions 5 upon the piston O. 

Rocker segments f are provided to fit in the 
groove 6 between the arcuate walls 70 of the 
cylinder and the sides of the portion 56 of the 
vane 4. Thius as the elements rotate the flat 
faces T2 have sliding relationship with the sides 
of the extension 56 on the vane 4, and a rock 
ing relation with the walls 70 on the cylinder, in 
a way Sealing the pump compartments upon op 
posite sides of the vane. The face 2 of the 
segments located upon the intake side of the 
vane is grooved (not shown) to liberate the groove 
6 of pressure factors developed by the action of 
the vane between the segments 7. 
In the construction described, it will be noted 

that as the piston and the cylinder reach a point 
of tangency at the vane the rocker segments 7 
nate with the cylindrical surfaces 5 upon the 
piston. This arrangement has the advantage of 
a high volumetric efficiency which is not present 
where the segments 7 are disposed deep within 
the channel 6. If the segments were to be dis 
posed deep within the channel 67 there would 
be a portion of the channel next to the cylinder 
just as wide as the channel beyond the segments, 
to allow for the relative canting movement of 
the vane. This space is dead space, and although 
of lesser significance where an incompressible 
liquid is being pumped this particular construc 
tion has a broader application in use with fluid 
pumps where complete displacement of a com 
pressible substance is highly important to the 
pump's efficiency. 
In addition, this arrangement of parts per 

mits a greater compactness of construction, 
Since the bearing areas between the vane 
and the segments 7 are never as little as 
half the area of the flat sides of the Seg 
ments. This is important because where, as 
in the particular construction disclosed, the drive 
between the two rotating pump members is car 
ried by the vane, the segments would be dis 
placed or cause a binding between the Segments 
and the vane if the area contact was half or less 
than half. 
This development of a compact construction, 

as shown, brings about other advantages regard 
A lesser radius of overall 

Weight distribution is entailed, and this permits 
a wider range in the apportionment of mass 
needed to balance centrifugal inertias. In the 
particular embodiment illustrated it will be noted 
that all rotating units of mass are dynamically 
balanced. The vane 4, in addition to extending 
beyond the outer cylindrical surface, extends in 
a diametrically opposite direction toward the 
other side of the center of rotation with sub 
stantial portions of its mass drilled away on the 
side of the center of rotation next to the extended 
portion. Thus the drilled-out portions serve, as 
mentioned, a double purpose in permitting free 
movement of liquid inside the hollow cylinder 
from one side of the vane to the other, and pro 



4. 
portions the metal to allow for the amount of 
metal which is removed from the piston portion 
to provide the intake ports. Since all surfaces of 
the piston and vane are machined, and no allow 
ances have to be made for casting variations, it is 
readily apparent that the vane and piston are 
standardized parts that do not vary, particularly 
as regards rotational weight distribution. 

Referring again to the cylinder on this point, 
all portions are machined except the reduced cen 
tral portion 64, and since this entails a male 
coring-an operation which is easily controlled 
as to metal distribution-it is readily apparent 
that the cylindrical member can be standardized 
to slight variance. The stock lost in providing the 
exhaust ports is balanced by the inner Connect 
ing portion 66, which can be varied in mass by 
the width of the channel 67, it being appreciated 
that the mass provided by the portion 66 does not 
extend the full length of the cylinder as does 
the groovets, thus making up for a seeming ex 
cess which might appear to be present in viewing 
the cylinder cross sectionally, as shown in FigS. 
2, 3 and 4. 
Having pointed out the structural character 

istics which, to those skilled in the art, show that 
the parts making up the present pump can be 
produced and machined within elementary shop 
practice, it is to be noted that assemblage of the 
parts is also very easily had. These two factors 
reduce the expense materially of the invention as 
compared with pumps having Comparable pump 
ing capacities. 

In assembling the pump the casing is up 
ended with the large end upward. The cylinder 
lf is lowered into place with the exhaust port 68 
on the side of the axial portion 66 next to the 
boss 2. 
The piston and vane assembly is inserted into 

the casing 7, with the vane disposed in the slot 
67. The segment 7 upon the side of the vane 
next to the intake ports is next inserted in place, 
a position it will readily assume since the vane 
has plenty of room into which to move to accom 
modate it. After the first segment f is in place, 
as described, the second one is tapped into place 
very easily, since it has a smooth continuous Sur 
face the full path of its travel, even when tan 
gency between the pump members happens to oc 
cur at the vane. 
With the pump elements asembled in place the 

cover portion 8, without the gasket 32, is tele 
scoped over the reduced portion 20 of the piston 
until it comes to rest solidly against the ends 
of the cylinder, the hollow end 2 of the piston 
permitting this to take place by telescoping fur 
ther into the bearing at 28. Preferably pressure 
is applied longitudinally to collapse all clearances, 
present with the assembled parts, and the space 
where the gasket 32 is to be received is measured 
either before or after, preferably after, the pump 
members have been rotated a few times to Seat 
them. The cover member is then removed and 
the gasket 32, of a slightly greater thickness, is 
located in place and the cover plate returned and 
fastened in place by suitable means, such as 
bolts (not shown)-dowels being used to locate 
the cover and casing in correct relationship. 
Thereafter the sealing members are assembled 
in place in their positions, as already described, 
with the cap 40 finally assembled to hold the 
Sealing members in place. 

Referring now to Figs. 7, 8 and 8 an embodi 
ment of the invention is shown wherein the 
pump is constructed and arranged to have two 
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pumping chambers A and B. In this embodi 
ment I provide a pump construction which not 
only has substantially all the advantages and 
structural characteristics of the embodiment 
just described but also has the added advantage 
of providing a substantially steady output. With 
this particular embodiment an expansion air 
dome upon the exhaust line is not needed since 
the exhaust is substantially free from pulsation. 
Although it is possible to make the main casing 

of a single casting similar to the casing fT shown 
in Fig. 1, I prefer, in this instance, for the sake 
of convenience in performing the necessary ma 
chining operations, to cast the casing in two 
parts, a cylindrical member 80 and an end por 
tion 8, and secure them together with bolts 82. 
The cylindrical member 80 is provided with 

four axially spaced bearings 3, 84, 85 and 86 
machined upon the inner surface thereof with 
compartments 87 and 88 cast in the walls there 
of between the bearings 83 and 84 and between 
bearings 85 and 86, respectively. The com 
partments 8 and 88 serve as exhaust com 
partments in a manner Similar to that shown in 
Fig. 1. From both compartments the liquid un 
der pressure is exhausted through the common 
opening 90 cast and threaded in the boss 9. 
The provision of the compartments 87 and 

88 as shown not only Serve as exhaust passage 
ways but also as relief portions in the casting 
which reduces the amount of metal that has to 
be machined in order to provide the bearing Sur 
faces required. In this connection a groove 92 is 
provided in the casting upon the inner surface 
thereof between bearings 84 and 85 for the same 
purpose. - 

The following description will be confined to 
the rotating cylinders 93 and 94, the vanes 95 
and 96 and that portion of the piston 97 lo 
cated within the confines of the cylinder 80. The 
construction of the pump in Fig. 7 is otherwise 
substantially unchanged from that shown in Fig. 
1. Consequently, like numbers will be employed 
to identify like parts which have already been 
described. 
The two cylinders 93 and 94 are substantially 

identical, being designed this way to accomplish 
manufacturing economies. However, they have 
been identified in the drawings by separate nu 
merals to relate them to the left hand and the 
right hand pump compartments, respectively, as 
viewed in Fig. 7. These members are rotatably 
journaled in the bearings 83 and 84 and the 
bearings 85 and 86, respectively. The cylinders 
93 and 94 are not as long as cylinder but 
otherwise have substantially the Same Structural 
characteristics as the cylinder f. Related parts 
of the cylinder and the cylinders 93 and 94 are 
identified with the suffix a and the description 
already supplied concerning cylinder applies 
here also. 
As more particularly shown in Fig. 9, the pis 

ton 97 is hollow. Radially, at any given point 
along the axis the walls are of uniform thickness 
and at the end adjacent the shoulder 45a are 
of greater thickness to provide more stock to 
hold the vane 96 in place. 
Over that portion of the piston within the 

boundaries of the cylinder 93 the wall of the 
piston is provided with a slot 00 and on its trail 
ing side, the slot is further cut away as at Of 
to provide an intake opening through the Wall 
from the interior of the piston. In this instance, 
however, the outer corners of the slot 100 are 
not rounded concavely as in the first embodi 
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ment described and the rocker segments fa are 
cut away to clear the piston. 
The vane 95 in the slot 00 is rectangular and 

slips radially into the slot from the outside where 
it comes to rest with its lower end 02 resting 
against the far side of the wall of the piston 
where it is doweled in place by dowels 03. This 
wane is thereby well supported to Carry the load 
of positively driving the cylinder from the piston. 

Against the right end of the vane a spacing 
ring iO4 is telescoped over the piston and held 
in place against the right end of the vane 95 
by dowels 106, the ring being further held in 
place upon the piston by set screws f0, locked 
in place by followers iO8. The ring assembly 
operates to hold the vane 95 against radial dis 
placement. 
Over the remaining portion of the piston adja 

cent to the reduced end 20 a longitudinal groove 
O of square sides and square corners is cut 

into the wall of the piston without being cut 
all the way through the wall. The groove 0 is 
angularly displaced through 180 with respect 
to the slot OO and receives the vane 96 therein 
in supported relationship by a set screw 5a 
and end dowels i? also driven through the 
ring 04. The inlet opening for the second pump 
compartment is a slot 12 cut through the thick 
ened part of the shaft or piston upon the trail 
ing side of the vane 96. 

It will be observed that this construction pro 
vides inherently a dynamically balanced pump. 
the rotating members rotate on their own true 
axes and each of the assemblies is dynamically 
balanced. In the piston, the vanes where they 
intersect the piston merely replace the metal 
cut away to receive each of them, and where 
they extend beyond the outer surface they ex 
tend equal distances in opposite directions, one 
vane balancing the other. Inside the piston the 
vane 95 is dynamically balanced and the inlet 
openings are diametrically opposed. The ring 
O4 is also dynamically balanced within its own 

weight. Consequently the opening 3 in the 
vane 95 that is provided to permit free passage 
of liquid from one side of the vane to the other 
may be of any size desired provided the center 
thereof intersects the axis of the piston. In the 

O 

5 
ments of the invention, it will be seen a novel 
and improved liquid pump has been provided 
which eliminates, for all practical purposes, leak 
age and vibration encountered in pumps of con 
ventional construction. Moreover, the parts are 
simple in construction, inexpensive to manu 
facture, assemble and maintain in operation, with 
many of the parts serving dual functions not 
heretofore accomplished in the art. Conse 
quently, although a single preferred embodiment 
of the invention has been illustrated and de 
scribed, it will be apparent to those skilled in 
the art that various modifications and changes 
may be made therein without departing from 
the spirit of the invention, the scope of which 
is commensurate with the appended claims. 

I claim as my invention: 
1. For use in a rotary pump of the type de 

scribed, a hollow cylindrical piston open at one 
end and having a longitudinal slot having dif 
ferent widths and extending through the side 
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cylinders it will be noted that the identical cyl 
inders 93 and 94 are displaced 180° with respect 
to each other so that any individual unbalance 
in one is counteracted by the same unbalance 
in the other. Need for special correction for 
balance is thereby eliminated. 
In assembling the pump shown in Fig. 7 the 

piston with the vanes and ring in place is 
inserted inside the cylinder 80, approximately 
to that point which it will assume when the as 
sembly is completed. One of the cylinders is 
then located in place with the segments a 
inserted thereafter and the cover for that end 
of the cylinder 80 is bolted into place with the 
piston received in the respective bearing. The 
cylinder 80 is then upended to receive the other 
cylinder in place after which the other cover is 
bolted down solid. 
The procedure thereafter is substantially the 

same as with the first described embodiment 
wherein the piston is turned a couple of turns 
to take up all clearances between the assembled 
parts and the measurement is made for the in 
sertion of the appropriate shim 32 which will 
determine the clearance in the moving parts 
desired. w 
Thus having described the illustrated embodi 

wall intermediate the ends, a longitudinal vane 
extending from the internal surface of the pis 
ton diametrically opposite the slot outwardly 
through the slot, the thickness of the vane be 
ing substantially less than the greatest width of 
the slot, and means diametrically opposite the 
slot and rigid with the piston engaging an edge 
of the vane for retaining the vane and piston in 
fixed relation, the vane having a transverse open 
ing Within the pistOn. 

2. In a rotary pump of the type described, a 
rotatable cylinder, a hollow piston rotatably 
mounted eccentric to the cylinder and tangen 
tial to the inner surface thereof defining there 
with a pump chamber, the piston having a slot 
extending through a Wali intermediate the ends 
of the piston, a longitudinal vane extending out 
wardly through the slot from the internal sur 
face of the piston diametrically opposite the slot 
into sliding engagement with the cylinder divid 
ing the pump chamber into intake and discharge 
sections each having a port therein, and dowels 
rigid with the piston engaging the vane within 
the piston and retaining the vane in rigid rela 
tion to the piston. 

3. In a rotary pump of the type described, a 
rotatable cylinder, a hollow piston rotatably 
mounted eccentric to the cylinder and tangential 
to the inner surface thereof defining a pump 
chamber, the piston having a slot extending 
through its side wall intermediate the ends of 
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said piston and parallel to the axis of the piston, 
a casing supporting the piston and cylinder and 
having inlet and Outlet ports communicating 
with the pump chamber, a longitudinal vane ex 
tending diametrically outwardly through the slot 
from the internal surface of the piston diametri 
cally opposite the slot into sliding engagement 
with the cylinder, dividing the pump chamber 
into intake and discharge sections, each of said 
sections having a port therein, and means ex 
tending through a wall of the piston intermediate 
the ends of said piston engaging the vane for 
maintaining the vane in rigid relation to the 
piston. 

4. In a rotary pump of the type described, 
a rotatable cylinder, a hollow piston rotatably 
mounted eccentric to the cylinder and tangential 
to the inner surface thereof defining therewith 
a pump chamber, a longitudinal vane extending 

75 

outwardly through a longitudinal slot in the pis 
ton from the inner surface of the piston diametri 
cally opposite the slot into sliding engagement 
with the cylinder dividing the pump chamber 

  



6 
into intake and discharge sections, each of Said 
sections having a port therein, and means rigid 
with the piston engaging the vane within the 
piston for retaining the vane and piston in rigid 
relation. 

5. For use in a rotary pump of the type de 
scribed, a hollow cylindrical piston open at one 
end only and having a longitudinal slot extend 
ing through the side wall intermediate the ends, 
a solid planar vane extending from within the 
piston diametrically outwardly through the slot, 
and means diametrically opposite the slot and 
rigid with the piston engaging the inner end of 
the vane for retaining the vane and piston in 
fixed relation, the vane extending inwardly into 
the piston and having a cross sectional area, 
smaller than the area of the slot to define a pis 
ton port. . 

6. In a rotary pump, a casing having a con 
duit opening and parallel end walls, at least one 
of the end walls being removable, cylinder bear 
ings in the casing intermediate the end walls, 
piston bearings in the end walls, an inlet in an 
end wall, the axis of the piston bearings being 
spaced from and parallel to the axis of the cylin 
der bearings, a hollow cylindrical piston jour 
nalled in the piston bearings, one end of the pis 
ton being reduced in diameter to form a shoulder 
abutting an end wall, the other end of the pis 
ton being axially movable in its bearing, a cylin 
der journalled in the cylinder bearings and tele 
scoped over the piston, the inner surface of the 
cylinder being tangential to the piston and with 
it defining a pump chamber, a vane rigid with 
the piston slidably engaging the cylinder and 
dividing the pump chamber, inlet and outlet 
means communicating with the pump chamber, 
one through the hollow piston, and the other 
interconnecting the pump chamber and the con 
duit opening, and replaceable shim means inter 
posed between the removable end wall and the 
casing whereby minimum clearance may be main 
tained between an end of the cylinder and the 
corresponding end wall, 

7. In a rutary pump, a casing having an outlet 
and parallel end walls, at least one of the end 
walls being removable from the casing, cylinder 
bearings in the casing intermediate the end walls, 
alined piston bearings in the end walls Said pis 
ton bearings having an axis spaced from and par 
allel to the axis of the cylinder bearings, a hollow 
cylindrical piston journalled in the piston bear 
ings, one end of the piston being reduced in di 
ameter to form a shoulder abutting an end wall, 
the other end of the piston being longitudinally 
movable in its bearing, a cylinder journalled in 
the cylinder bearings and telescoped over the pis 
ton, the inner surface of the cylinder being tan 
gential to the piston and with it defining a pump 
chamber, one end of the chamber being substan 
tially sealed by an end wall, a vane rigid with the 
piston slidably engaging the cylinder and longi 
tudinally coextensive therewith, said vane divid 
ing the pump chamber into intake and discharge 
compartments, inlet means communicating with 
the intake compartment through the hollow pis 
ton and a port in the cylinder interconnecting the 
discharge compartment and the outlet, and a 
shim for spacing the removable end wall from the 
casing thereby substantially sealing the ends of 
the pump chamber. 

8. In a rotary pump, a casing having an outlet 
and end Walls, at least one of the end walls being 
removable, cylinder bearings within the casing, 
alined piston bearings in the end walls said pis 
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ton bearings having an axis parallel to and 
spaced from the axis of the cylinder bearings, 
a hollow piston journalled in the piston bearings 
and reduced at one end to form a shoulder abut 
ting an end wall, the other end of the piston being 
axially movable in its bearings, cylinders tele 
scoped over the piston and journalled in the cyl 
inder bearings, each cylinder having its inner 
surface tangential to the piston and with it de 
fining a pump chamber, an annular ring attached 
to the piston abutting adjacent ends of the cylin 
ders, vanes extending outwardly from the piston 
equal distances in opposite directions and angul 
larly disposed through 180' with respect to each 
other, each vane being longitudinally coextensive 
with a cylinder and having sliding engagement 
therewith, means for securing each vane to the 
ring to retain the vanes in fixed relation to the 
piston, inlet means communicating with the 
pump chambers through the piston, each cylin 
der having a port interconnecting each pump 
chamber with the outlet, and means for retaining 
the end walls of the casing in a running sealed 
relation to the opposite ends of the cylinders. 

9. In a rotary pump, a casing having a conduit 
opening and parallel end walls, cylinder bearings 
within the casing intermediate the end walls, 
axially alined piston bearings in the end walls, 
the major axis of the piston bearings being spaced 
from, and parallel to the axis of the cylinder 
bearings, a hollow cylindrical piston journalled in 
the piston bearings, a cylinder intermediate the 
end walls telescoped over the piston and jour 
nalled at its periphery in the cylinder bearings, 
the cylinder having an internal surface of revolu 
tion tangential to the piston defining with it a 
pump chamber, inlet means communicating with 
the pump chamber and including the hollow por 
tion of the piston, and outlet means communicat 
ing with the pump chamber and including the 
conduit opening in the casing, said cylinder be 
ing in rotatable and sealed relationship to the 
end walls, and a radial vane rigid with the piston 
extending outwardly therefrom, and having slid 
ing and rocking engagement with the cylinder, the 
vane dividing the pumping chamber into com 
partments, said vane also extending inwardly in 
to the hollow portion of the piston whereby ro 
tary motion is imparted to the entering water 
within the piston. 

10. In a rotary pump having a hollow rotatable 
cylinder, a rotatable piston mounted in tangen 
tial relation with the inner surface of the cylin 
der defining therewith a pump chamber, driving 
means rigid with the piston slidably engaging 
the cylinder and dividing the pump chamber, and 
(means for driving the piston, the combination 
therewith of a casing telescoped over the cylin 
der and having end Walls substantially sealing the 
ends of the pumping chamber, piston bearings in 
the end walls, an inlet in an end wall and out 
let means in the side wall of the casing, the inlet 
and the outlet communicating with the pump 
chamber on opposite sides of the dividing means, 
and internal bearing surfaces on the casing ro 
tatably supporting the cylinder at its periphery. 
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11. For use in a rotary pump of the type de 
scribed, a hollow cylindrical piston having an ex 
ternal shoulder adjacent one end, an annular ring 
fixed on the piston intermediate the shoulder and 
the other end of the piston, longitudinal vanes 
extending outwardly from the piston on opposite 
sides of and abutting the ring and angularly dis 
placed through 180' with respect to each other, 
a slot through a longitudinal wall of the piston 



adjacent one side of each vane, and means rigid 
with the ring engaging the vanes for retaining 
the vanes in fixed relation to the piston. 

12. For use in a rotary pump of the type re 
scribed, a hollow cylindrical piston having an ex 
ternal shoulder adjacent one end, a ring fixed on 
the surface piston intermediate the shoulder and 
the other end of the piston, planar vanes extend 
ing Outwardly from the piston on opposite sides 
of and abutting the ring and angularly displaced 
through 180° with respect to each other, a trans 
verse slot through a longitudinal wall of the pis 
ton adjacent one side of each vane, one of the 
vanes extending inwardly into abutment with an 
internal wall of the piston, means rigidly inter 
connecting the abutting edge of said one vane 
and the piston, and means rigidly connecting 
both vanes to the annular ring whereby said 
Vanes are retained in fixed relation to the piston. 

13. For use in a rotary pump of the type de 
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7 
scribed, a hollow cylindrical piston having an ex 
ternal shoulder adjacent one end, a ring tele 
scoped Over the piston and attached thereto in 
termediate the shoulder and the other end of the 
piston, longitudinal vanes each extending out 
wardly from the piston on opposite sides of and 
abutting the ring and angularly displaced 
through 180° with respect to each other, a trans 
verse slot through a longitudinal wall of the pis 
ton adjacent one side of each vane, one of the 
Vanes extending in Wardly into abutment with an 
internal wall of the piston, said one vane having 
a transverse opening bisected by the axis of the 
piston, dowels rigidly interconnecting the abut 
ting edge of said one vane and piston, and means 
rigidly interconnecting both vanes to the annular 
ring whereby said vanes are retained in fixed re 
lation to the piston. 

WILLIAM WARD DAVIDSON. 

CERTIFICATE OF CORRECTION. 
April 13, 1943. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 6, sec 
ond column, line ill-, for "disposed" read --displaced--; page 7, first col 
lumn, lirie 4-5 , for "rescribed" read--described--; same page, second column, 
line , for "cylindrical" read --cylindrical-- and that the said Letters 
Patent should be read with this correction therein that the same may con 
form to the record of the case in the Patent Office. 
signed and sealed this list day of June, A. D. 1943. 

(Seal) 
Henry Van Arsdale, 

Acting Commissioner of Patents. 


