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Walwin L. Davis, Avon, Ohio 
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This invention has to do with rotary pumps 
of the type having a piston carrying vanes ar 
ranged in intersecting diametrically, extending 
planes and, as its principal object, aims to pro 
vide an improved and simplified construction for 
pumps of this type in which fewer parts are re 
quired than heretofore by reason of the use of 
vanes of one-piece construction so formed that 
they can be assembled into or removed from the 
piston by simply inserting them through the pis 
ton slots. 
Another object of my invention is to provide 

an improved rotary pump of the type having a 
piston slotted intermediate its ends and carrying 
a pair of vanes arranged in intersecting dia 
metrically extending planes, in which the vanes 
are of one-piece construction with one vane ex 
tending through an opening or recess of the other 
vane and cooperating portions of the piston and 
said one vane are so formed that the latter can 
be assembled into or removed from the piston 
by edgewise movement through a slot of the pis 

(C. 103-138) 
Fig. 11 is an end view of the piston with the 

vane of Fig. 9 assembled therein and showing 
the vane of Fig. 10 being assembled into or re 
moved from the piston by edgewise movement 
through one of the slots thereof; 

Fig. 12 is a side elevation of the piston further 
illustrating the construction thereof and the 
manner in which the vanes are assembled into 

0 

15. 

or removed from the piston; - 
Fig. 13 is a side elevation, with parts broken 

away, showing another rotary pump embodying 
my invention; 

Fig. 14 is a transverse sectional view taken 
through the pump. on line 4-4 of Fig. 13; 

Fig. 15 is an end view of the piston removed 
from the pump and illustrating the operation of 
assembling the vanes into the piston; 

20 

ton and the opening or recess of the other vane. 
Other objects and advantages of my invention 

will be apparent from the following descriptions 
when taken in conjunction with the accompany 
-ing sheets of drawings in which: 

Fig. 1 is an elevation, with parts broken away, 
showing a rotary pump constructed according 
to my invention; 

Fig. 2 is a transverse sectional view taken 
through the pump as indicated by line 2-2 of 
Fig. 1; 

Fig. 3 is a perspective view showing one of the 
vanes of the pump; M - 
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Fig. 16 is, a side view, more or less diagram 
matic in form, further showing how the vanes 
can be inserted into or removed from the piston; 
and 

Fig. 17 is a perspective view showing one of the 
vanes removed from the piston. 
The embodiments of my invention illustrated 

in the accompanying drawings will now be de 
scribed in greater detail, but it should be under- . 
stood. that the invention is not limited to the 
particular constructions and arrangements here 
shown but may be embodied in various other ro 
tary pumps or similar devices. Certain of the 
rotary pump improvements herein disclosed but 
not claimed, are claimed in my copending di 

35 
Fig. 4 is a similar perspective view showing the 

Other vane of the pump; 
Fig. 5, is an end view. of the piston with the 

vane of Fig. 3 in position therein and showing the , 
vane of Fig. 4 being inserted into the piston by 
edgewise movement through one of the slots 
thereof; 

Fig. 6 is a view, more or less diagrammatic in 
form, showing how the vanes of my pump can be 
inserted into or removed from the piston; 

Fig. 7 is an elevation, with parts broken away, 
showing another rotary pump constructed ac 
cording to my invention; 

Fig. 8 is a transverse sectional view through 
the pump taken substantially on line 8-8, of 
Fig. 7; 

Fig. 9 is a perspective view showing one of the 
vanes used in the pump of Fig. 7; . 

Fig. 10 is a perspective view showing the other 
vane of this pump; . 
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visional application Serial. No. 416,362, filled Oc 
tober 24, 1941. s ... " 
In the embodiment of my invention illustrated 

in Figs. 1 and 2, show a rotary pump compris 
ing in general a casing or housing 5 provided 
with fluid inlet and outlet passages 6 and it, 
and a piston is rotatable in the housing and 
carrying a pair of vanes 9 and 20 extending di 
ametrically at substantially right angles to each 
other. Y 
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The housing is may be formed of connected 
sections which include an intermediate or cylin 
der section 2 having a liner 22 therein and cover 
sections 23 and 24 which may be bolted or other 
wise connected to the ends of the cylinder sec 
tion. The liner defines a working chamber or 
cylinder 25 and has openings 22a and 22b there 
through which connect the passages 6 and 7 
with the cylinder. . . . . . . 
'The piston 8 may comprise an elongated hol 

low one-piece body. of cylindrical cross-section 
which may be somewhat longer than the cylinder 
chamber 2 and the liner 22 so that its ends ex 



2 
tend into corresponding recesses 23a and 28a of 
the end sections or cover members 23 and 24 of 
the housing and have a running clearance there 
in. The piston may have axially aligned shaft 
like projections 26 and 2 on opposite ends there 
of which are received in suitable bearings 28 and 
29 of the housing Sections 23 and 24 for mounting 
the piston in the housing 5. The bearings 28 
and 29 are offset with respect to the axis of the 
liner 22 so as to support the piston 8 in eccen 
tric relation therein with the outer surface of 
the piston tangent to the inner surface of the 
liner, as shown in Fig. 2. One of the shaft-like 
extensions of the piston, in this instance the ex 
tension 27, may have a flange 30 connected there 
with by which the piston of the pump can be 
connected with a power shaft or other suitable 
driving means. 
As shown in Figs. 1 and 2, the piston 8 has a 

pair or set of diametrically opposed radial slots 
3 and 32 through which the vane 9 extends 
and a second pair or set of diametrically opposed 
radial slots 33 and 38 spaced substantially 90° 
from the first pair of slots and through which the 
Vane 26 extends. These slots, extend axially of 
the piston but terminate inwardly of the ends 
thereof and, as shown in Fig. 1, are of substan 
tially the same axial length as the cylinder cham 
ber 25. The vanes 9 and 20, which are freely 
slidable in the piston slots, are of a length sub 
stantially equal to the liner 22 and, at their ends 
have running clearance with the end walls of the 
cylinder chamber. 
With the construction and arrangement thus 

far described, it will be seen that rotation of the 
piston 8 in the housing will drive the vanes and 
cause fluid to be drawn in through one of the 
passages, for example the passage 6 herein desig 
nated the inlet passage, and to be discharged 
from the housing through the other passage 7 
thereof. w 

To reduce the number of parts required in my 
improved pump and in insure more efficient run 
ning cooperation between the tips or side edges 
(of the vanes and the cylinder liner 22, I con 
struct the vanes 9 and 20 so that the body of 
each. vane consists of a single piece. In this way 
I eliminate the need for springs such as have 
been commonly used. heretofore for holding the 
Vanes in engagement with the cylinder wall and 
also avoid the need for making the vanes out of 
several pieces which must be held together by 
screws or other connecting means. 

In Order to have the vanes 9 and 20 extend 
diametrically through the piston (8 in intersect 
ing relation, I provide the vane 9 with an open 
ing or recess 36 lying wholly within its edges and 
through which the vane 20 extends. To be able 
to assemble the vanes into or remove the same 
from the piston 8, I construct the vanes and the 
piston so that relative axial shifting can take 
place between the vanes and so that by imparting 
edgewise tilting or angular movement to the vane 
20 it can be moved through the slot 33 of the 
piston and through the opening 36 of the vane 
9 and thereby assembled into or removed from 
the slots 33 and 34 of the piston. To this end I 

O 
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2,293,119 
opening of the vane 9 by edgewise angular move 
ment through one of the slots of the piston. As 
will be seen from Figs. 3 and 4 the vane 9 is in 
the shape of a quadrangular ring and the Vane 
2 has a modified H or I shape. 
To permit the edgewise angular movement of 

the vane 20 as well as the above-mentioned rela 
tive axial shifting between the vanes 9 and 20, 
I provide the piston 8 with a radial clearance 
opening or slot 38 which may be cored or other 
Wise formed in the end portion thereof substan 
tially in alignment with the slots 33 and 34. 
This opening or slot 38 may extend through the 
end wall 8a of the piston, as shown in Fig. 1, 
and may or may not extend part-way into the 
shaft projection 26. 

In assembling the vanes 9 and 20 in the piston 
8, the vane 9 is first inserted so as to extend 
through the pair of slots 3 and 32. The open 
end of the vane 29 is then partially inserted 
into the piston by passing the side 20a edgewise 
through the slot 33 thereby bringing the vane to 
the tilted or angular position 28c shown in dotted 
lines in Fig. 6. When the vane occupies this posi 
tion it will be noted that the left end of the side 
20a extends into or through the slot 38 and that 
the corner 37a of the recess 37 lies near the end 
of the slot 33. Now by swinging or further tilting 
the vane 20 and using the end of the side 20a as 
a fulcrum or pivot, the vane can be moved farther 
into the piston so as to assume the Second posi 
tion 20d shown in dotted lines in Fig. 6 and in 
full lines in Fig. 5 in which the sides 20a, and 20b 
are substantially parallel with the piston axis 
but the vane is not centered axially or radially 
of the piston. The next step is to shift the vane 
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construct the vane. 20 with a generally quad- . 
rangular clearance recess 37 which opens through 
the end of the vane between the side portions or 
elements 20a and 205 thereof. As will be more 
fully understood hereinafter, this recess or end 
opening 37 has dimensions axially and trans 
versely of the vane such as to permit the vane to 
be inserted into the piston 8 and through the 

70 
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20 axially toward the right as seen in Fig. 6 and 
thereby withdraw the end of the side 20a, from 
the slot 38, after which the vane is lowered or 
shifted radially thereby moving the side. 20a into 
or through the slot 34 and bringing the vane to 
its assembled position such as the full line posi 
tion 20e shown in Fig. 6. While I have described 
the insertion of the vane 20 as being a step-by 
step movement, it will be understood, of course, 
that in actual practice this insertion of the Vane 
20 may be a more or less continuous movement. 
While I have described the insertion of the 

vane 20 by calling for movement of the side.20a 
through the slot 33, this can be carried out by 
inserting the side 20tb through the slot 34. To 
permit this to be done I provide the end wall 8a. 
of the piston with another slot 38 located diamet 
rically opposite the one referred to above. This 
duplication of the slot 38 also improves the bal 
ance of the piston. 
In removing the vanes 9 and 20 from the pis 

ton 8, the reverse of the above-described pro 
cedure is followed, that is to say, the vane 20 is 
first partly withdrawn from the piston by radial 
movement in the slots 33 and 34 thereof. This 
vane is then shifted axially of the piston toward 
the left, as shown in Fig. 6, thereby bringing the 
end of the side 20a of the vane into the clearance 
slot or opening 38. The vane is then tilted or 
swung edgewise to the dotted-line position. 20c, 
after which it can be freely withdrawn from the 
slot of the rotor through which it projects. 

Referring further to the construction of the 
vanes f9 and 20 I wish to point out that they may 
have the opposite sides or tips thereof in direct 
contact with the cylinder liner 22, or if desired, 
they may have grooves therein in which axially 
extending packing elements 40 may be mounted. 
To reduce the weight of the vane 20 it may be 
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desirable to provide an opening 4 therein and 
a recess 42 in its opposite end. It will be under 
stood, of course, that the shape of the vanes 9 
and 20 and of the openings or recesses therein 
can be varied considerably but that the axial 
length of the openings 36 and 37 should be suff 
cient to permit the above-explained edgewise 
movement of the vane 20 to or from its as 
Sembled position in the piston. 

In Figs. 7 and 8 I show another rotary pump 
Constructed according to my invention and en 
bodying the above-explained objects and features. 
This rotary pump comprises an outer casing or 
housing 45 having a cylinder liner 46 therein, 
and a piston 4 rotatable in the liner and carry 
ing a pair of vanes 48 and 49 which extend 
diametrically through the piston at substantially 
right angles to each other. The piston 47 is 
eccentrically mounted in the liner 46 and is 
tangent thereto along an axial line, as shown in 
Figs. 7 and 8. For mounting the piston in this 
relation I may provide the housing sections or 
bearing members 50 and 5, which are supported 
in the outer housing 45, and in which the axially 
aligned projections or shaft portions 52 and 53 
of the piston are journaled. The housing sec 
tions or bearing members 50 and 5 also form 
end walls for the cylinder chamber or working 
space 54 of the pump. 
The housing 45 is provided with inlet and dis 

charge passages 55 and 56 which communicate 
with the working chamber 54 through openings: 
57 provided in the liner 46 and from the arrange 
ment above described, it will be seen that rotation 
of the piston 47 by power applied to the shaft 
extension 53 thereof, will cause fluid to be drawn 
in through the inlet passage and delivered 
through the discharge passage. 
The piston 47 may comprise a one-piece hollow 

member having a body portion of substantially 
the same length as the cylinder liner 46 and pro 
vided with pairs or sets of diametrically opposed 
radial slots in which the vanes 48 and . 49 are 
mounted, the slots 58 and 59 accommodating the 
vane 48 and the slots 60 and 6 accommodating 
the vane 49. The vanes are of a width to project 
from the piston for cooperation with the wall of 
the working chamber 54 and are of substantially 
the same length as the piston body so as to oper 
ate with running clearance between the housing 
sections or bearing members 50 and 5f. 
To eliminate the need for an added number 

of parts in making up the vanes and to obtaia 
more efficient working cooperation between the 
vanes and the cylinder liner, I construct the 
vanes 48 and 49 with a one-piece body as in the 
case of the vanes 9 and 20 described above. To 
provide for easy, assembly and removal of the 
vanes from the piston and also to permit one 
vane to extend through the other, I construct 
the vane 48 with an opening or recess 63 lying 
wholly within the edges thereof and I construct 
the vane 49 of H or I shape, that is to say with 
end recesses or openings 64 therein, so that it may. 
extend through the vane 48 and can be inserted 
into or removed from the piston by edgewise 
movement in the slots 60 and 6 thereof. 

- 3 

to the dotted-line position 49a shown in Fig. 12, 
in which the left end of the side portion 49b of 
the vane extends through the opening or recess 
63 of the vane 48. The vane 49 is then swung 
or tilted downwardly and to the right and at the 
same time shifted axially of the piston, and is 

: thereby brought to its full-line assembled posi 

10 

tion 49c. The vane 48 is then shifted axially to 
Ward the left So as to center the same with 
respect to the body of the piston. 
To permit the vane 48 to be shifted axially of 

the piston and to permit the vane 49 to be in 

5 
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serted and tilted in the manner above explained, 
I may provide the piston 47 with certain clear 
ance Openings or slots which may be formed 
as extensions of the slots in which the vanes 
Operate. Thus, clearance openings in the form of 
opposed radial slots' 65 may be provided in the 
shaft projections 52 and 53 of the piston in . 
alignment with, or as extensions of, the slots 58 
and 59. Similarly, opposed radial clearance 
slots or openings 66 are formed in the shaft 
projections 52 and 53 of the piston substantially 
in alignment with, or as extensions of, the slots 

25 60 and 6 in which the vane 49 is mounted. 
The slots extensions or clearance openings 65 

30 
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permit the above-mentioned axial shifting of the 
vane 48 in the piston and the clearance open 
ings or slot extensions 66 permit the H-shaped 
vane 49 to assume the tilted partially inserted 
dotted-line position 49a, shown in Fig. 12 in which 
the left end of the side portion 49b of the vane 
extends into one of the clearance openings 66 
and fulcrums therein as the vane is swung or 
tilted downwardly toward its position 49c. The 
relative axial displacement thus provided for the 
vanes. 48 and 49 during assembly or removal 
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In assembling the vanes 48 and 49 in the piston 
47, the vane 48 is first inserted so as to extend 
diametrically thereof through the slots 58, and 59. 
The vane 48 is then shifted axially of the piston 
to the right, as seen in Fig. 12 to the full-line 
position 48a represented in this view. An open 
end of the vane 49 is then partially inserted 

70 

thereof, makes it possible for the side portion 49b 
of the vane 49 to pass through the openings 63 
of the vane 48. 
The vanes 48 and 49 may have their side edges 

in direct-running contact with the inner wall of 
the cylinder line 4S, or as shown in this in 
stance, may be grooved to receive the axially 
extending bearing and packing elements 67. 
The advantages of my invention can be realized 

to some extent in another manner, that is by. 
increasing the width of the end openings 37 and 
64 of the vanes 20 and 49 of the above-described 
rotary pumps so that the side elements of the 
wanes can straddle the shaft projection of the 
piston as the vane is inserted into or removed 
from the piston by edgewise tilting movement 
through one of the slots thereof. In a modified 
construction, such as that just mentioned, it 
would not be necessary for the radial slots 38 of 
the piston 8 to extend into the shaft projection 
26 and the clearance openings or slot extensions 
66 of the piston shown in Fig. 12 could then be 
omitted. 

In Figs. 13 and 14, I show another rotary pump. 
in which the body of the piston and the inter 
secting "through' vanes thereof are each of 
one-piece construction, and are so formed that 
the vanes can be assembled into or removed from 
the piston by edgewise movement through the 
slots thereof. With the exception of the shape 
of the vanes, the pump illustrated in Figs. 13 and 
14 is generally similar to that of FigS. 1 and 2 
and, therefore, only a brief description of the 
general arrangement, is deemed necessary. 

. As shown in the drawings, the pump of Figs. 
13 and 14 is provided with a housing 7 having a 
cylindrical liner 7 therein and a piston 72 which 

through the slot 60 and the vane thereby brought 75 is mounted eccentrically for rctation in the liner 
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and carries a pair of intersecting through vanes 
73 and 7. The vane 73 is slidably mounted in 
slots 75 and 76 of the piston, and similarly, the 
vané-74 is slidably mounted in slots and 78 of 
the piston. 
The piston 2 is of one-piece construction and 

comprises a hollow or recessed cylindrical body 
having Substantially axially aligned shaft pro 
jections 79 and 80 at its ends by which it is 
mounted in suitable bearings provided in the 
housing 70. The radial slots in which the vanes 
73 and & are mounted extend axially of the 
piston but terminate inwardly of the ends there 
of as indicated in Fig. 13, the axial length of 
these slots being substantially equal to the axial 
length of the cylinder chamber 8 defined by the 
liner . 

. The vanes 73 and 18 each have a one-piece 
body of an axial length substantially equal to 
that of the radial slots of the piston in which 
they are operably mounted and have a width 
Such that their opposite side edges are main 
tained in running contact with the inner face of 
the liner during rotation of the piston. The 
edges of the vanes may be shaped for direct con 
tact with the liner or may have grooves therein 
in which the contact elements, 82 are mounted. 
To permit these one-piece vanes 73 and 76 to 

be assembled into or removed from the piston 
2 through the slots thereof, and to permit them 

to operate in the piston in the intersecting rela 
tion above mentioned, form the vanes with a 
receSS or opening 83 therein which extends for 
a substantial distance axially of the vane and 
OpenS through an end thereof between the side 
or edge portions 83a and 83b. The vanes 73 and 
74 may be identical in size and shape and from 
the illustration in Fig. 17, it will be seen that 
they are of recessed quadrangular form and may 
be conveniently referred to as being substantially 
C-shaped. 

In assembling the vanes into the piston 72, one 
of the Vanes, for example the vane 73, is first in 
serted through one of the pair of slots provided 
therefor. The remaining vane 4 is then as 
sembled into position by edgewise movement 
through the slot 75 and in so doing, theside por 
tion 83a, thereof is inserted or hooked through the 
slot 75 and is passed through the recess or open 
ing 83 of the previously inserted vane 73 thereby : 
bringing the vane 74 to the tilted or inclined 
dotted-line position 74a, shown in Fig. 16. By a 
combined edgewise swinging or further tilting 
movement, the vane 74 can then be moved from 
the position T4a to the dotted-line position 14b. 
and, then from the latter position the vane can 
be shifted diametrically of the piston to bring 
the same to the full-line position shown in Fig. 
16 in which the vanes 73 and 74 are fully as 
sembled in the piston and extend in intersecting 
relation therethrough 
For the removal of the vanes from the piston, 

the reverse of the above-described operation is 
followed, that is to say, the vane 74 is first shift 
ed diametrically of the piston to the dotted 
position 74b from which it is then withdrawn by 
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first and following up the operation by the in 
sertion of the other vane. This is made possible 
by the fact that the vanes 73 and 74 are of sub 
stantially identical shape and construction and 
are interchangeable. a 
To enable the above-described operation of a S 

sembling the vanes into or removing the same 
from the piston 72 to be readily carried out, I 
construct the hollow body of the piston So that 
the internal chamber or recess. 85 thereof ex 
tends axially a short distance beyond or out 
Wardly of the ends' of the slots in which the 

. Vanes are mounted. In other words, the ends of 

40 
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a combined, tilting and swinging movement dur 
ing which it assumes or passes through the 
dotted-line position 74a preliminary to the pas 
sage df the side portion 83a through the recess 
83 of the vane 73 and the complete withdrawal. 
of the vane through the slot 75 of the piston. 
In thus assembling the vanes into or removing 
the same from the piston 72, the operation is 

70 

i receSS of the other vane. 

the internal chamber or recess 85 are extended, 
by coring into the end Walls of the piston or other 
suitable manner of construction, as indicated at 
85a and 85b and these extensions accommodate 
and provide clearance for the corners 83c and 33d 
of the vane 4 during the edgeWise angular 
swinging and tilting movement thereof. The end 
extensions 35a, and 85b of the chamber or recess 
of the piston may be formed of the same size 
or diameter as the main intermediate portion of 
the chamber, although they can be in the form 
of radially extending slots or openings which are 
cored or otherwise formed in the end walls of 
the piston substantially in alignment with the 
slots in which the vanes are mounted, as in the 
case of the slots 38 shown in Fig. 1. 

I desire it to be understood that throughout 
the specification and claims where reference is 
made to the vanes as being of 'one-piece' con 
struction or as having a 'single-piece' body, 
these or similar expressions are intended to mean 
a vane having a unitary body formed from a 
single-piece of material as distinguished from 
vanes having a body formed of Separate parts 
which are assembled or Connected with each 
other. It should also be understood that the 
above quoted or similar expressions are intended 
to include all vanes of the type shown in the ac 
companying drawings regardless of whether or 
not they are provided at their tips with separate 
bearing and packing elements, such as the ele 
ments 40, 67 and 82. 
From the foregoing description and the accom 

panying drawings, it will now be readily Seen 
that I have provided an improved construction 
for rotary pumps of the type having a pair of 
diametrically extending vanes, in which the vanes 
are of single-piece construction and are so 
formed that one vane can be assembled into or 
removed from the piston by edgewise movement 
through a slot of the piston and an opening or 

It Will also be seen 
that by providing clearance slots or recesses in 
the piston a relative axial shifting of the vanes 
can take place so that edgewise swinging or an 
gular movement of one vane causes the same to 
pass through the opening of the other vane. 
While I have illustrated and described my im 

proved construction for rotary pumps in a more 
or less detailed manner, it will be understood, of 
course, that the invention is not limited to the 
particular rotary pumps and details of construc 
tion herein disclosed, but may be embodied in 
various other similar devices and specific con 
structions coming within the scope of the ap 
pended claims. w 

Having thus described my invention, I claim: 
1. In a rotary pump, a housing having therein 

a cylinder chamber and inlet and discharge pass 
ages Communicating with the cylinder chamber, a 
piston rotatable in said chamber and having a 

begun by inserting either vane into the piston 75 one-piece body provided with two pairs of axially 
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extending diametrically opposed slots, the slots of 
each pair being in communication with each other 
through the interior of the piston and the slots 
of one pair being spaced substantially 90° from 
the slots of the other pair, and a pair of vanes ex 
tending diametrically through the respective pairs 
of slots for cooperation with the wall of the cyl 
inder chamber, each vane having a one-piece body 
and one vane of the pair having an opening wholly 
within its edges and through which the other O 
vane extends, said other vane having a section 
spaced inwardly from its side edges which is of 
shorter axial length than said side edges and of 
shorter axial length than the opening of said 
one vane, said piston, having an opening substan 
tially in alignment with one pair of slots and 
into which a portion of one of said vanes extends 
during assembling of said vanes into or removing 
the vanes from the piston, said other vane being 
capable of edgewise angular movement in one 
pair of the piston slots for movement to its as 
Sembled position in the piston and for movement 
of a portion of said other vane through said 
wholly inwardly lying opening. 

2. In a rotary pump, a cylinder, a one-piece 
piston rotatable therein and having two sets of 
diametrically opposed radial slots terminating in 
wardly of its ends, and a pair of one-piece vanes 
extending diametrically of the piston through 
said slots at Substantially right angles to each 
other, said piston having an opening adjacent 
One end thereof substantially in alignment with 
the slots of one of said sets, one of said vanes 
having an opening lying wholly inwardly of its 
edges and the other having a portion of reduced 
length spaced inwardly from its side edges and 
adapted to extend through such last-mentioned 
opening and One of the vanes being shiftable 
axially of the piston by movement of a portion 
thereof in said opening of the piston to thereby 
position the vanes relative to each other for 
passage of said other vane through said last 
mentioned vane opening. 
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3. In a rotary pump, a cylinder, a one-piece 

piston rotatable therein &nd having two sets of 
diametrically opposed radial slots terminating in 
wardly of its ends, and a pair of one-piece vanes 
extending diametrically of the piston through 
said slots at substantially right angles to each 
other, One of said vanes having a shape resem 
bling a quadrangular ring and the other having 
an H-like shape adapting said other vane for 
passage of a portion thereof substantially radially 
of the piston through the opening of said one 
vane during assembly or removal of the vanes 
from the piston, said piston having an opening 
therein substantially in alignment with the slots 
of one of said sets permitting axial shifting of 
one of the vanes to thereby facilitate passage of 
Said portion of the H-like vane through the 
opening of the ring-like Vane, 

4. In a rotary pump, a housing having a cyl 
inder therein, a one-piece piston having axial 
projections mounting the same for rotation in 
said cylinder and also having two sets of di 
ametrically opposed radial slots terminating in 
wardly of the ends of said projections, and a 
pair of one-piece vanes extending diametrically 
of the piston through said slots at substantially 
right-angles to each other, one of said vanes 
having an opening lying wholly inwardly of its 
edges and the other having a portion of reduced 
length spaced inwardly from its side edges and 
adapted to extend through such last-mentioned 
opening, said piston having an opening therein 
Substantially in alignment with One set of Said 
slots, one of the vanes being shiftable in its slot 
axially of the piston by movement of a portion of 
said vane into said opening of the piston to 
thereby position the vanes relative to each other 
for passage of the other vane through said 
wholly in Wardly lying opening by edgewise angul 
lar movement. 
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