
July 8, 1947. W. CZARNECKl 2,423,639 

Filed March 15, 1945 2. Sheets-Sheet 

23, /4 a 
ZZZZ 

INVENTOR, 
Walree OzAewEC6/. 

    

  

  

  

  

  

  

  

  

  



July 8, 1947. W. CZARNECK 2,423,639 
ROTARY PUNP 

Filled March 15, 1945 2. Sheets-Sheet 2 

INVENTOR. 
Wazraa OzAewece? 

a- (-e 
Ayls Arroewe Y 

  



Patented July 8, 1947 2,423,639 

UNITED STATES PATENT OFFICE 
RoTARY PUMP 

Walter Czarnecki, Eddington, Pa., assignor to 
Eddington Metal Specialty Company, Edding 
ton, Pa., a partnership . 

Application March 15, 1945, serial No. 582,837 

1. 
This invention relates to rotary pumps and is 

concerned primarily with a rotary pump includ 
ing movable vanes as the elements which build 
up pressure on the fluid. . . 
The rotary pump of the type with which this 

invention is concerned and which is now meeting 
with widespread use, comprises essentially a cas 
ing or housing which provides a substantially 
cylindrical chamber with which communicates 
the inlet and the outlet. Rotatably mounted in 
this casing is a rotor which is also substantially 
cylindrical in shape. The axis of the rotor is dis 
posed eccentrically with respect to the axis of 
the chamber to establish a crescent shape space 
between the rotor and the housing, and which 
Space extends from the inlet to the outlet. - 
The rotor is slotted and slidably mounted in 

the rotor are vanes which may be moved from 
a retracted position to one spanning the space 
between the rotor and the housing. 

In some of the older types of pumps, centrifugal 
force was the only means relied upon to move 
the vanes outwardly. As a result, under many 
conditions, the outward movement of the vanes 
would be delayed and the efficiency of operation 
Seriously impaired, 
In a more developed pump of this type, springs 

have also been employed as means for actuating 
the vanes. However, any mechanism of this type 
including springs is rendered highly complex be-, 
cause of the very presence of the springs and 
considerable. difficulty has been experienced not 
Only in originally assembling the pumps but also 
in Servicing them. 
A still more refined development embodied in 

the known art, is the use of end rings which 
cooperate with the vanes to maintain the outer 
edges thereof in engagement with the wall of the 
board defining the chamber. The use of such 
end rings is, doubtlessly, an improvement over 
earlier pumps of this type, but the presence of 
the end rings, increases the size of the assembly 
for any given size rotor, and, in addition, consid 
erable difficulty and inconvenience is experienced 
in properly assembling the vanes with respect to 
the rings in the original production and also in 
any later service operations which might be nec 
eSSary. - . . . 

In view of the condition of the art of rotary 
pumps as above outlined, and particularly be 
cause of the complex nature of the efficient pumps 
now available, this invention has, as its foremost 
objective, the provision of a rotary pump of the 
type above set forth, in which the operating 
mechanism is highly simplified, the number of 55 
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2 . 
moving parts maintained at an absolute mini 
mum, and the efficiency of Operation kept at a 
maximum. In attaining this end, the invention 
achieves the complete elimination of springs, end 
rings or other moving parts employed for actu 
atting the vanes, which heretofore have been 
deemed necessary to efficient operation. 
A further object of the invention is the provi 

sion of a rotary pump of the character aforesaid 
in which the rotor and vanes are constructed so 
as to supplement the centrifugal force developed 
by rotation of the rotor, by pressure fluid to move 
the vanes outwardly. - 

In order for a pump of this type to operate with 
required efficiency, it is necessary that the vanes 
fit into the rotor slots with a fairly snug fit. When 
the meeting parts are machined into a smooth 
condition, a seal is effected which, not only tends 
to bind the engaging surfaces, but which - also 
creates a partial vacuum beneath the vanes when 
the latter tend to move OutWardly, and this Seal 
ing effect is greatly increased when the pump is 
employed on a hydraulic medium, such as oil, 
which forms a Sealing film between the Surfaces. 
With this particular condition in mind, the . 

invention has in view, as a further object, the 
provision of a rotary pump of the type above 
described, which includes means for breaking the 
seal between the vanes and the walls of the slot 
which receive them. 

Both the objects of breaking this seal, which 
impairs the sliding action of the vanes, and that 
of utilizing fluid pressure, as a supplemental actu 
ating force for moving the Vanes outwardly, are 
accomplished by the particular construction of 
the rotor and vanes which is obtained by this 
invention. ": . . . . ; 

More in detail, the invention has as its object 
the provision of a rotary pump of the character 
aforesaid, which includes a sliding vane, the for 
Ward face of which is formed with a slot com 
municating between the upper and lower edges 
of the vane. In a preferred embodiment of the 
invention, two or more of these slots may be em 

5 ployed and they serve to break the seal between 
the faces of the rotor slot and vane, and also to 
bring the fluid under pressure down beneath the 
inner edge of the vane, to move it outwardly. 
Yet another object of the invention, is the pro 

vision in a rotary pump of the character aforesaid 
of a vane having its forward face slotted together 
with a channel on the inner edge of the vane 
which establishes communication between the 
slots. 
To the end of rendering the slots more effec 
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tive, the invention has as a further object, the 
provision of a rotary pump of the type indicated, 
which includes a rotor formed with slots receiv 
ing vanes, with the cylindrical face of the rotor 
cut away immediately in front of the forward 
faces of the vanes. Thus, as the rotor is turned, 
the fiudd underpressure is readily admitted to the 
slots. 
Another object of the invention is the pro 

vision in a rotary pump of the character afore 
said, of a vane which includes a closed channel 
extending upwardly from the inner or bottom 
edge thereof and which communicates with an 
aperture that opens on to the front face of the 
vane at, or immediately adjacent to, the upper Or 
outer edge thereof. In this form of the invention 
two or more of these closed channels may also 

O 
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be employed and they may be connected at the 
bottom or inner edge by a cross channel formed 
on the inner edge of the vane. 
Warious other more detailed objects and ad 

Wantages of the invention, such as arise in con 
nection with carrying out the above noted 
thoughts in a practical embodiment, will in part 
become apparent, and in part be hereinafter 
stated as the description of the invention pro 
ceeds. The invention, therefore, comprises a rotary 
pump including a slotted rotor, together with 
Vanes slidably assembled in the slots. The rotor 
is designed for rotation in One direction, and the 
forward face of each vane is formed with a plu 
rality of slots extending from the outer edge of 
each vane to the inner or bottom edge, and this 
inner or bottom edge is formed with a channel es 
tablishing communication between the several 
slots, 

For a full and more complete understanding of 
the invention, reference may be had to the foll 
lowing description and accompanying drawings, 
whefein: 

Figure 1 is a section through those parts of a 
rotary pump with which this invention is in 
mediately concerned; > . . . . 

Figure 2 is another sectional view taken at 
right angles to the showing of Figure 1; 
Figure 3 is an enlarged detailed perspective of 

the rotor perse; 
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Figure 4 is a detailed cross section through one 
of the wanes; Figure 5 is a detailed perspective of one of the 
Vanes; 

Figure 6 is a detailed cross sectional view simi 
lar to Figure 4, of one modification; 

Figure 7 is a detailed perspective of the vane, 
the cross section of which is shown in Figure 6; 

Figure 8 is a cross section through yet another 
form of vane; and Figure 9 is a detailed perspective of the form 
shown in Figure 8, 

Referring now to the drawings wherein like ref 
erence characters denote corresponding parts, 
and first more particularly to Figures 1 and 2, s, 
rotary pump embodying the improvements of this 
invention is shown as comprising a housing or 
casing fo, which is formed with a cylindrical bore 

and a second cylindrical bore 12 that com 
municates with the bore . It is important to 
note that the axes of the bores and 2 do not 
align, but rather are eccentric or offset with re 
Spect to each other. The end of the bore 2 is 
closed by a cover"plate 3 which may be secured 
to the housing in any preferred manner, such as 
by screw fastening elements of the type indicated 
at 4. The cover plate i3 is formed with a cir 
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4. 
cular socket 5, the axis of which is in align 
ment with the axis of the bore f. 
The end of the casing to opposite to the cover 

plate 3 is reduced and threaded as indicated at 
6, and screwed on to these threads is a cup 
shaped member 7 having an end wall 8 formed 
With an opening S. The axis of the opening 19 
is also in alignment with the axis of the bore . 
A shaft 20 extends entirely through the casing O 
from the opening 9 to the socket 5, and the 
louter end of the shaft 20 is deformed out of a 
true circle to provide for engagement, by suitable 
Source of power, for rotating the shaft. Such 
deformation may take the form of the fiat indi 
cated at 2. 
The large ring 22 is tightly fitted in the bore 2 

and abuts the shoulder 23 which divides the bores 
and 2. This ring 22 is provided with an open 

ing through which the shaft 20 extends. That 
portion of the bore 2 between the cover plate 3 
and the ring 22, together with these elements, 
define the pressure chamber of the pump which is 
designated 24. It is notable that the shaft 20 car 
ries a bearing 25 adjacent to the Outer end of 
the bore . 

Interposed between the ring 22 and the bear 
ing 25 is a sealing assembly which is no particu 
lar part of the invention. It merely serves to pre 
vent leakage of the hydraulic fluid along the 
shaft 20. 
As is clearly shown in Figure 2, the casing. O is 

formed with a fluid outlet 26 which communi 
cates with the pressure chamber 24, and the fluid 
inlet indicated at 27 also communicates with the 
pressure chamber 24, and also with a by-pass 
channel shown at 28. This by-pass channel is 
also not particularly pertinent to the present in 
vention, and is merely illustrated because it is 
employed in One practical adaptation which by 
passes fluid. The present invention is concerned 
primarily with what takes place in the action on 
the fluid between the inlet. 27 and outlet 26, with 
in the chamber 24. 

Referring now more particularly to Figures 2 
and 3, a rotor 29, is shown as being keyed to the 
shaft 20, as indicated at 30. The rotor 29 is thus 
drivably mounted on the shaft 20 for rotation 
On an axis, eccentric to the axis of the bore 2. 
The rotor 29 is provided with a plurality of slots 
3 which, it will be noted, are disposed at an 
angle to any radius of the rotor. This angular 
disposition of the slots 3 is a feature of particu 
lar importance as will be later pointed out, 
At this point it is well to note that a rotary 

pump of this type will ordinarily be designed for 
rotation in one direction. This direction may 
be either clockwise or counterclockwise, but un 
less the direction of rotation is determined, the 
pump is not susceptible of operation in a reverse 
direction to build up pressure of fluid. In the 
embodiment of the invention shown in Figures 2 
and 3, the rotor is designed for rotation in a 
clockwise direction. 
Speaking with reference to this direction of 

rotation, the forward edges of each of the slots 
3 are cut away as indicated at . 32. This cut 
away or flat is of great importance, as will later 
become apparent. 
The number of slots 3 may, of course, vary in 

accordance with the engineering requirements of 
any particular installation. The number shown 
in the drawing is taken purely for illustrative 
purposes. 

Fitted in each of the slots 3 f is the novel form 
of Vane which is provided in accordance with the 

  



5 
teachings of this invention. A preferred Vane 
construction is shown in Figures 4 and 5. Here 
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the vane which is referred to in its entirety by 
the reference character V comprises a substan 
tially solid block, preferably of metal, having a 
front face 33 and a rear face 34, a top or outer 
edge 35, a bottom or inner edge 36 and end walls 
37. It will be noted that the top or outer edge 
35 is curved to conform to the curvature of the 
bore 2, as the edges 35 of all the Vanes W are in 
tended to slidably engage the wall of bore 2. 

Extending from the top edge 35 to the bottom 
edge 36, and formed in the front face 33 of the 
vane V, are a pair of channels 36, and it is par 
ticularly important to note that the channels 38 
are most shallow at the outer edge and deepest 
at the inner edge, providing in effect tapered or 

6 
the bore 2 to provide for maximum efficiency 
in the Operation of the pump. 
The angular disposition of the Vanes is of par 

ticular importance. In many instances it is de 
sirable to employ a rotor of small radius and 
yet have a comparatively large degree of ec 
centricity between the rotor and the pressure 
chamber. This means there is a large Space to 
be spanned by the vane. Not only must the vanes 
extend completely across the space of eccentricity, 
but there must be enough of the vanes left in 
the slots to adequately support them. This 

flared channels that enlarge in CrOSS Section from 
the outer edge to the inner edge. v 
Formed on the bottom or inner edge 36, and ex 

tending between the end walls 37, is a communi 
cating channel 39 which provides a space for 
pressure fluid beneath the entire length of the 
vane W. 

Figures 6 and 7 show one modification in the : 
construction of the vanes. In this form the vane 
is identified by the reference character V1. This 
vane W1 includes the same front and rear faces, 
top and bottom edges and end walls described 
above in connection with the vane W. However, 
three of the channels 38 are illustrated rather 
than only two. The point of distinction between 
the forms of invention shown in Figures 4 and 5 
on One hand and Figures 6 and 7 on the other is 
that in Figures 6 and 7 the communicating chan 
nel 39 is eliminated and the lower ends of the 
channels 38 terminate in enlarged recesses 40 
which, as is clearly shown in Figure 6, extend be 
tween the front and rear faces 33 and 34. 

Figures 8 and 9 show still another embodiment 
in which the vane is identified by the reference 
character V2. The Vane V2 also includes the 
Same front and rear faces, top and bottom edges 
and end Walls above described. The communi 
cating channel 39 is also formed on the bottom 
edge 36. However, each of the vanes V2 has a 
plurality of passages 4 extending upwardly 
from the channel 39 to a point spaced from the 
top edge 35. Apertures 42 communicate between 
the upper ends of the passages 4 and the front 
face 33. 
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The operation of the pump will be the same re 
gardless of which of the vanes W, W or Wa are 
employed. The shaft 20 will be driven from a 
Suitable source of power and rotates the rotor 29 
in a clockwise direction (speaking with refer 
ence to showings of the drawings), in that por 
tion of the bore 2 opposite the pressure chamber 
24. The outer edges 35 of the vanes due to their 
engagement with the wall of bore 2 are forced 
substantially completely within the slots 3i. 
As these vanes pass the inlet 27 they tend to 

move outwardly due to the centrifugal force. 
This tendency is supplemented by the fact that 
the fluid under pressure is admitted to the upper 
extremities of the channels 38 and passes down 
Wardly through these channels beneath the bot 
tom edge 36 and, thus, moves the vanes out to 
their slots. The tendency of the snug interfitting 
Walls of the Vanes and slots to create a seal or 
partial vacuum beneath the vanes is destroyed 
by the presence of these channels 38. Thus, it 
will be seen that the vanes V at all times con 
pletely bridge the space between the rotor and 

55 

means that there must be a sufficient distance be 
tween the outer and inner edges of the vanes 
to accomplish this end. If the slots were true 
radial slots, in many instances there would not 
be sufficient depth in the slots to achieve this 
end. The angular disposition of the slots pro 
Wides for adequate extent of the vanes. 
While preferred specific embodiments of the 

invention are hereinbefore set forth, it is to be 
clearly understood that the invention is not to 
be limited to the exact constructions illustrated 
and described because various modifications of 
the details may be provided in putting the in 
vention into practice within the purview of the 
appended claims. 
What is claimed is: 
1. In a rotary pump having a rotor and a casing 

in which the casing is provided with a substan 
tially enclosed cylindrical chamber with inlet and 
outlet connections, means eccentrically mounting 
the rotor in the cylindrical chamber of the casing, 
said rotor having a plurality of slots rectangular 

5 shape in cross section extending inward from the 
periphery thereof, said slots having parallel sides 
and Said sides positioned at acute angles to radi 
ally extending planes from the center of the 
rotor with the slots sloping backward from the 
direction of rotation of the rotor, the peripheral 
surface of the rotor provided with beveled sur 
faces adjacent the leading edges of the slots, and 
a plurality of vanes slidably mounted in said 
slots, said vanes having arcuate outer ends, longi 
tudinally extending recesses in the inner edges 
and passages across the leading faces thereof 
providing continuous communicating means be 
tween the periphery of the rotor through the 
spaces provided by the said beveled Surfaces and 
the recesses in the inner edges of the Vanes, 
whereby fluid under pressure in front of the 
vanes passes inward through the said passages 
in the vanes building up pressure behind the 
vanes for forcing the vanes outward accentuating 
the centrifugal force in the rotor. 

2. In a rotary pump having a rotor and a 
casing in which the casing is provided with a 
substantially enclosed cylindrical chamber with 
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inlet and outlet connections, means eccentrically 
mounting the rotor in the cylindrical chamber 
of the casing, said rotor having a plurality of Slots 
rectangular-shape in cross section extending in 
ward from the periphery thereof, said slots hav 
ing parallel sides and said sides positioned at 
acute angles to radially extending planes from 
the center of the rotor, with the Slots sloping 
backward from the direction of rotation of the 
rotor, the peripheral surface of the rotor pro 
vided With beveled surfaces adjacent the leading 
edges of the slots, and a plurality of Vanes slid 
ably mounted in Said slots, said Vanes having 
arcuate outer ends, longitudinally extending re 
cesses in the inner edges and passages across the 
leading faces thereof providing continuous com 
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