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This invention relates to a fluid actuating de 
vice and particularly relates to pumps for liquids 
and gases and to compressors for gases and Wa 
pors and other similar apparatus. 

5 Although the present invention will be particu 
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larly described in connection. With liquid pumps, 
it is to be understood that it also may be en 
ployed in connection. With Spherical engines or 
other apparatus where a fluid or liquid is passed 
into the casing to cause a shaft or a mechanism 
to be actuated, the flowing fluid or liquid being 
the Source of energy whether it be forced into 
the Spherical casing under Substantial pressure 
and/or removed therefrom under subatmospheric 
preSSuire or Vaculin. 
An object of the present invention is to pro 

vide a spherical engine and particularly a durable 
pump which may be operated directly from a ro 
tating shaft to give a continuous feed and/or to 
exert a continuous Suction, which will be com 
pact, light in weight and relatively inexpensive 
and Which Will have very few parts and not re 
quire costly lubricating installations or be readily 
Subject to disadjustments. 
Among the other objects of the present inven 

tion is to provide a fluid actuator or a pump, 
which, although it is directly driven from a ro 
tating shaft, has a very high mechanical efficiency 
and Will have a metering action; which may be 
driven over a wide range of rotational speeds; 
which will be devoid of valves; which may be 
readily reversed; and which will produce both a 
Substantially continuous suction at its inlet and 
a substantially continuous pressure at its outlet, 
all without the use of complicated or auxiliary 
mechanical apparatus, Such as air bells, resilient 
diaphragm devices, and so forth. 
Other objects will be sufficiently obvious and 

Will appear during the course of the following 
specification. 

in accomplishing the objects above stated the 
applicant has devised an altogether novel type 
of pump consisting Of a casing, the interior cham 
ber of which may take the form of a spherical 
Section or Segiment With a peripheral spherical 
Surface and flat or conical side walls; an oscillat 
ing piston Or impeller disc, the oscillating move 
ment of which takes place both horizontally and 
vertically. Within Said casing about a fixed center; 
a drive shaft which has an eccentric driving bear 
ing for the impeller disc causing said impeller 
to undergo said movement within the casing re 
Sulting in Substantially continuous movement of 
fluid from the inlet to the outlet; and a guide 
member mounted in said casing and received in a 

slot or socket in one edge of the impeller disc 
preventing the impeller disc from rotating while 
permitting relative pivotal and sliding movement 
whereby said impeller will partake of said oScil 
lating movement both laterally and vertically. 
The impeller disc, the sides of which may be 

flat or outwardly converging or diverging, closely 
conforms to the Spherical interior surface of the 
interior chamber along its entire periphery. AS 
a result the interior chamber Will be Synnetri 
cally divided into two compartments which will be 
separated from each other by the impeller. The 
Oscillating movement of the disc will continuously 
rotate these compartments. Within the casing. 
The guide member is positioned between the 

inlet and outlet ports of the pump and constructed 
or associated with other elements, So as to prevent 
direct communication thereioetween. As the corn 
partments paSS across the guide rhember, they will 
be divided thereby. During this passage they will 
decrease in volume on the approach or outlet side 
of the guide member, compressing and/or expel 
ling fluid through the outlet port; and at the same 
time they will increase in volume on the removal 
or inlet Side of the guide member, Sucking fillid in 
through the inlet port. 
As One or the other of the compartments, or 

both compartments, will be passing across the 
guide member at all times, a substantially con 
tinuous suction will be created through the inlet, 
port, While a Substantially continuous discharge 
will be created through the outlet port. 

After a compartment has passed entirely across 
the guide toward the inlet and has been filled with 
fluid or liquid, it will be cut off from the inlet by 
the close adjuxtaposition between the side of the 
impeller disc and the side Wall of the interior 
chamber. After Cut-off from the inlet and before 
being opened to the outlet, the compartment will 
not be divided by the guide member. Continued 
movement will then open the compartment to the 
Outlet and it will remain in communication with 
such outlet until it has passed onto the other side 
of the guide member. 
This guide member which, as stated before, 

preferably projects into a slot or socket formed in 
the impeller disc has a constant sliding and/or 
rolling contact in respect to impeller disc and 
considerable friction and strain may be engen 
dered as a result of this frictional contact. 
A further object of this invention is to provide 

a guide member and to so construct the impeller 
to cooperate with such guide member that the 
amount of Strain and friction will be reduced to a 
minimum, so that no cocking or biasing effect will 
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ensue tending to place excessive strains upon 
either the impeller disc or the guide or to prevent 
easy relative rolling and/or sliding relative nove 
ninent of said impeller and guide member. 
Another further object of the present invention 

is to provide a guide inenber and to form an in 
peller member to cooperate thereWith, So that the 
Oscillating movement of the impeller disc or pump 
actuator Will take place in Such a nanner as to 
result in the highest degree of efficiency and Sub 
stantially eliminate undesirable acceleration and 
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deceleration of the impeller masses during opera 
tion of the pump. 
In accomplishing these last-mentioned objects 

it has been found most Satisfactory to provide a 
guide menaber and a corresponding slot or socket 
in the iiii peller disc, the side walls of which will 
converge and in the preferable embodiment such 
convergence ray take place towards the Center. 
point of the casing or the coincident center point 
of the impeller disc and actuating shaft. 
This guide element in one embodiment may take 

the forin of a fragment of an annular spherical 
Section. In another embodiment it may take the 
form of a truncated cone. When a guide member 
taking the for of a truncated cone is utilized, a 
Section or sections of an allinular plate are utilized 
in conjunction with the guide member to prevent 
communication from the inlet to the outlet except 
through the rotating compartments. 
The above and other objects will appear more 

clearly from the following detailed description 
When taken in connection with the accompanying 
dra Wings, which illustrate a preferred embodi 
ment of the inventive idea. 

In the drawings: 
FigS. 1 to 22 relate to one embodiment, Fig. 1 

being a front Sectional view upon the line 1-1 of 
Fig. 2; Fig. 2 being a side sectional view upon the 
line 2-2 of Fig. 1; Fig. 3 being a top view in frag 
mentary Section of the casing with the cover re 
moved and the impeller in a different position; 
Fig. 4 being a top plan view of the guide member, 
and FigS. 4a and 4t being, respectively, front and 
side elevations; Figs. 5 and 6 being perspective 
Views of the opened casing showing the impeller 
disc in position; FigS. 7 and 8 being front and side 
elevations of the impeller disc, Fig. 8 being in frag 
mentary Section; Fig. 9 being a side elevation of 
the shaft member; and Figs. 10 to 22 being dia 
grammatic views illustrating the operation of the 
pUlp. 

Figs. 23 to 30 show another embodiment, Fig. 23 
being a side sectional view; Fig. 24 showing the 
impeller and guide member in side elevation; Fig. 
25 being a top view of the impeller and guide in 
fraginentary Section; Fig.26 being a fragraentary 
Side Sectional view upon the line 26-26 of Fig. 23; 
Fig.27 being a diagraminatic exploded view of the 
guide member with its Wing; and FigS. 28 to 30 
being diagi'ammatic views illustrating the Opera 
tion of the impeller. 

Figs. 31 to 37 show another embodiment, Fig. 31 
being a side view in fragmentary Section of the 
Open Casing Fig. 32 being a side Sectional view 
upon the line 32-32 of Fig. 31; Fig. 33 being a 
bottom view of the impeller disc; Figs. 34 and 35 
being, respectively, side end top views of the Split 
guide; Fig. 36 being a perspective view showing the 
slot in the impeller disc, and Fig. 37 being a dia 
grammatic perspective view illustrating the op 
eration of the guide. 

Figs. 38 and 39 show still another embodiment, 
Fig. 38 being a side sectional view, and Fig. 39 
being a top view. 

i,984,447 
Fig. 40 is a diagrammatic view of an embodi 

ment similar to the embodiments of FigS. 23 to 30 
and 31 to 37 illustrating the mathematical rela 
tionships. 
The pump shown in Figs. 1 to 3, 5 and 6 COn." 

prises a casing C, the shaft meinber 21, the in 
peller disc 3 and the guide member 34. 
The casing C consists of two halves 14 and 15 

which are connected by the bolts 6 passing 
through the aligned openings 13 in Une contact 
ing peripheral flanges 12. Each half of the Casing 
is provided with a foot 11, provided with openingS 
10 to receive the bolt 9. 
The upper part of the casing C (FigS. 1, 3, 5 and 

6) is provided with ports 17 and 18 for the in 
take and the outlet of a fluid medium which is to 
be pumped and acted upon by the mechanisin. 
These inlet and outlet ports are formed half in 
each component section of the casing 14 and 15, 
So that when these sections of the Casing are 
bolted together, a cylindrical opening will be ob 
tained, 
The interior I of the casing C (see FigS. 1 to 3, 

5 and 6) takes the form of a spherical Section. With 
fiat vertical Side walls 84' and a peripheral Sur 
face 85’ connecting said side walls. Theinlet portS 
17 and 18 intersect said spherical Surface 85’ to 
fora elongated inlet and outlet OpeningS in the 
upper portion of the interior I. 
The intake and outlet pipes. 19 and 20 (See 

Figs, 1 and 2) are carried by the cover 75, into 
which they are threaded at 76. The cover 75 is 
secured to the horizontal flange 77 of the Casing 
C by the bolts 78 passing through the openingS 9 
(see FigS. 3, 5 and 6). 
As shown in Fig. 2, each of the two halves 4 and 

15 of the casing are provided with horizontal 
axial extensions 80’ provided with Openings 80 
into which are fitted the bearing Sleeves 81, the 
bearing sleeves 81 receiving the bearing ends 22 
and 23 of the main drive shaft 21 (see also Fig. 9). 
As shown in FigS. 2, 5, and 9, the middle oblique 

eccentric or can portion 24 of the shaft 21 forms 
a bearing for the impeller 31 and is positioned 
So that its center point will at all times coincide 
with the center point 82 of the casing C and the 
center of the spherical section I. Connected be 
tween the central eccentric can portion 24 and the 
end portions 22 and 23 of the shaft are the Spher 
ical Sections 25 and 26, which are each of the Sane 
shape and dimension and are Synanetrically po 
Sitioned within the interior chamber I on both 
sides of the center point 32. The Spherical Sec 
tors 25 and 26 are provided with vertical flat Sur 
faces 29 and 30 transverse to the axis of the shaft 
21, said flat surfaces 29 and 30 bearing against the 
sides 84 of the chainber I. The inside faces 32 
of the Spherical secticins 25 and 26 are transverse 
to the axis of the eccentric. These faces 32, to 
gether with the peripheral surfaces 83, bear 
against the inpeller 3. 
The impeller disc is shown inside of the casing 

in Figs. 1, 2, 3 and 5, and removed therefrom in 
Figs. and 8. 
The impeller disc 3i has two outwardly con 

Verging truncated or frusto-conical propelling 
surfaces 84 which at their outer peripheries are 
joined together by the spherical Surface 85 which 
closely conforms with the Surface '85' of the in 
terior of the chamber. I (see Figs. 2 and 5). 
AS shown in Figs. 7 and 8, the impeller disc 3 

is provided with the bearing Surfaces 24, 32' and 
83, which bear upon the correspondingly num 
bered surfaces on the shaft (see particularly 
Fig. 9). 
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This guide member, which with the eccentric 

24 controls the Oscillation of the impeller 31, is 
heid and bears within the slot, 34' in the impeller 
disc. 31. The guide member 34 (see Figs. 4, 40. 
and 45) takes the form of a fragmentary spheri 
cal Segment and has in Wardly converging side 
Was 35 Which contact. With the side was 35' 
of the slot 34" (Fig. 7). The inside surface 36 
of the guide inenber 34, as well as the exterior 
Surface 87 aire taken from the surface of a sphere, 
While the end surfaces 88 of the guide member 
are taken from the surface of a cylinder. 
The cylindrical side surfaces 88 (see Figs. 2 

and 3) contagt or conform closely with the side 
walls 84 of the chamber I of the casing C and 
prevent any continunication from the inlet to 
the Outlet across the top of the chamber I. Pref 
erably, the side Walls of the chamber I are pro 
Vided with recesses 88' to receive the ends of 
guide 34, So that there will be a Surface instead 
of a linear contact or conformation therebetween 
to prevent liquid or fluid communication. 
AS shown best in Fig. 2, the spherical surface 

87 of the guide closely contacts with the top of 
the chamber I, while the lower spherical Surface 
36 Contacts both. With the correspondingly shaped 
surface 36' at the bottom of the slot of the im 
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peller disc (see Figs. 7 and 8) and with the spheri 
cal Surfaces 27 and 28 on the shaft 21. The lat 
eral faceS 25 of the guide converge toward the 
center point 82 of the casing C and of the shaft 21. 
The guide menber is provided with a central 

Opening 89 (see Figs. 4, 4a and 4b) into which 
projects the pivot stud 37. This stud is provided 
With a fange.90 which fits into the recess 90 in 
the casing and is bolted to the casing C by the 
SceWS 9. 
The operation of the pump is most conveniently 

ShOWn from the diagrammatic views, Figs. 10 to 
22. Fig. 10 illustrates diagrammatically the 
turning of the ilpeller disc and FigS. 11 to 22 
show top, front and side views of the impeller 
disc in each. One of the positions designated on 
Fig. i0, namely , II, II and IV. 

Figs. 11, 12 and 13 are, respectively, top, front 
and Side views of the impeller disc in position I; 
FigS. 14, 15 and i6 are corresponding views in 
position II; FigS. 17, 18 and 19 are corresponding 
ViewS in position if I; and FigS. 21, 22 and 23 are 
COresponding views in position IV. 

FigS. 11, 14, 17 and 20 approximately corre 
spond diagrammatically to Fig. 3; Figs. 12, 15, 
18 and 21 to Fig. 1; and Figs. 13, 16, 19 and 22 to 
Fig. 2. AS is obvious from a consideration of 
FigS. 2 to 9 When the shaft 2 rotates, the im 
peller disc 31 will be caused to sweep backwardly 
and forwardly both horizontally and vertically 
across the interior cihamber I with the result 
that the inpeller disc 3i will partake of an Oscil 
lation. At the same time the axes about which 
the inpeller tends to swing will also tend to ro 
tate about the fixed center point 82 of the casing, 
impeller disc and the shaft, the horizontal axis 
of the impeller disc 31 tending to Swing in a 
horizontal plane (see Figs. 11, 14, 17 and 20) and 
the vertical axis tending to Swing in a vertical 
plane. This last-mentioned vertical plane will 
also tend to rotate or Oscillate about the central 
vertical axis of the casing (as indicated by the 
guide member in Figs. 11, 14, 17 and 20). 
As a result of this movement, all points on the 

periphery of the impeller disc 31 removed from 
the horizontal axis will tend to move along len 
niscate curves which become of greater latitude 
as the point becomes elevated and removed from 

3 
the center point 82 so that points at the top and 
botto of the disc 3 will move in lenniscate 
curves of maximum amplitude. These curves 
Will lay in a spherical surface described upon a 
radius equal to the distance of the point from the 
center point 82. Because of this movement, Sub 
stantial acceleration or deceleration forces Will 
not be incurred upon movement of the mass of 
the impeller disc 31 with the result that the 
abrupt, changes in acceleration characteristic of 
the reciprocating pump are altogether eliminated. 
As indicated in Figs. 11, 12 and 13, respective 

ly, in top, front and side views, the impeller disc 
31 will divide the interior I of the casing C into 
two chambers 92 and 93 which are symmetrical 
ly disposed in respect to the center point 82 of 
the pump. 

In Figs. 11, 12 and 13 the chamber 93 occupies 
the upper half of the casing while the chamber 92 
Occupies the lower half of the casing. In FigS. : 
14, 15 and 16 the chamber 92 occupies the right 
Side of the Casing While the chamber 93 occupies 
the left side of the casing. In Figs. 17, 18 and 
19 the chamber 92 Occupies the top side of the 
casing while the chamber 93 Occupies the bot 
ton side of the casing, and in FigS. 20, 21 and 22 
the chamber 92 occupies the left side of the cas 
ing while the chamber 93 occupies the right side 
of the casing. 

It is apparent that these chambers, due to the 
oscillation movement of the impeller disc 31, are 
caused to move continuously around the interior 
chamber I of the casing C. 
These chambers are Successively opened and 

closed to the inlet 17 and to the outlet 18. So that , 
fluid or liquid Which is received through the inlet, 
17 will be carried to the outlet 18. These com 
partments 92 and 93 will transfer liquid or fluid 
through the lower half of the casing from the 
inlet 17 to the outlet 18 and will be prevented 
from transferring fluid or liquid reversely from 
the outlet to the inlet in the upper half of the 
chamber I by the OScillating guide 34. 

It Will be noted in FigS. 11, 14, 17 and 20 that 
the compartments 92 and 93 must move through 
and will be divided by the guide member. As 
shown in Fig. 11 the compartment 93 is moving 
to the left and is bisected by the guide 34, while 
in Fig. 14 both compartments are divided by the 
guide 34. In Fig. 17 only the compartment 92 is 
divided by the guide, and as the compartment 92 
moves to the left, the greater part of its volume 
also moves to the left of the guide member 34, de 
creasing the amount of said volume on the right 
of the guide member. 
As the compartmentS 92 and 93 move through 

the guide, they first are opened to the outlet 18. 
Then the volume of the chamber upon the outlet, 
Side of the guide member 34 decreases With the 
result that the liquid or fluid is then forced of 
discharged through the outlet. At the same time 
the volume of the chamber on the inlet Side of the 
guide increases with the result that liquid is 
Sucked in through the inlet 17 to fill the increas 
ing volume on that side. It will thus be ap 
parent that each compartment 92 and 93 as 
it passes through the guide member 34 has inlet 
and Outlet portions of changing volume, the Wol 
unne Successively increasing in communication 
with the inlet and decreasing in coinmunication 
With the outlet. The Compartment will be cut off 
from the inlet after it has completed its passage 
across the guide member 34 and the lines or areas 
94 and 95 betWeen the Side Surfaces 84 and 84' 
have passed the inlet port opening. 
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Then the compartment will be opened to the 

Outlet port. 18 and will decrease in volume while 
in communication with the Outlet until all of the 
liquid or fluid has been then forced out there 
through when the lines or areas 94 and 95 pass 
across the contact or conformation area of the 
ends 88 of the guide member 34 with the side 
Walls 84' of the chamber I. This area, or line is 
indicated for the chamber 92 in Figs. 12, 15, 18 
and 21. On the rear side of the impeller by the 
dotted line 94. The area, or line 95 is always Syn 
metrically disposed diametrically directly op 
posite to the area or line 94 in respect to the cen 
ter point 82. S. 
In FigS. ill, 12 and 13 the compartment 92 has 

just been opened to the outlet 17 by the outlet 
edge 850 of the impeller disc 31, which is moving 
a Way from Wall. 150, after passage. Of the line or 
area, 94. The inlet edge 85i is cutting off the in 
let port 17 while still moving toward the Wall i50 
and it will reverse its movement as the line or 
area, 94 paSSes. This reversal of movement of the 
edge 85 Will occur Simultaneously with the nove 
ment of the compartment 92 across the guide 34 
and Will enable a flow into said compartment. 92 
through the port 17. 
In the position shown in Figs. 11 to 13, the line 

or area, 94 coincides with the contact or confor 
nation of the end walls of the guide 34 with the 
Wall of tha interior I so that the compartment, 
92 in this position is not divided nor is it, de 
Creased in Volume by the volume of the guide. To 
reach this position the compartnent 92 has been 
increased in volume while in communication with 
the inlet 17 on the inlet side of the guide 34, with 
the result that an amount of fluid or liquid equial 
in annount to the maximum volume of the con 
paitinent 92 has been sucked or drawn thereintO. 
Then as the shaft 21 continues to rotate and 

impeller disc 31 to move from the position of 
Figs. 11 to 13, to the position of Figs. 14 to 16, 
namely for position I to position II, as ShoWin 
Oil Fig. 10, the edge 85i of the impeller disc 3:1. Will 
tend to SWing away from the wall, increasing the 
Opening of the inlet, port to the position indicated 
in Fig. 4. At the same time the edge 850. Will 
SWeep across the outlet port 18 opening the entire 
Outlet port to the chamber 92. 
As this is occurring, the compartment 92 is be 

ing noved through the guide 34 so that it is in 
Creasing in Vouine in respect to the inlet 17 and 
ligitid or fuid is being sucked into the opening 
pCition. On the inlet side up to the line of contact 
94 (See Fig. 15), while due to the decreasing vol 
tline of the compartment 92 on the outlet, Side of 
the guide 34 the corresponding amount of liquid 
and fluid is being forced outwardly through said 
Ouiset. 

In the position of Figs. it to 19, the compart 
ment 92 is, being substantially bisected by the 
glide 34 and it is open one-half to the inlet 17 
a.i.d. One-half to the outlet 18 with the volume 
in connatinication with the inlet increasing while 
th3 volume with the outlet is decreasing. From 
this position the outlet edge 850 will tend to swing 
toward the wall 150 to cut off the outlet port 18, 
While the inlet edge.85i will continue its move 
rent to Ward the Wall. 15. - 
In Figs. 20 to 22 the area, 94 has reached the 

position indicated in Fig. 21. In this position the 
Cpening of the coxapartment 92 in respect to the 
inlet 17 is being completed and the last portions 
of liquid contained in said compartment on the 
Outlet Side are being forced out through said out 
let 18. 

1,984,447. 
As the compartment 92 then continues its 

InCvement, the lower edge of the impeller disc 
Will swing outwardly from the waii. 150, per 
mitting the incoining liquid to flow to the bottom 
Of the interior of the chanber E. The compart 
inent 92 When it reaches the position of Figs. 11 
to 13. Will then be filled with liquid, will have 
been cut off from the inlet port 17 and will be 
Cpening to the outlet port 18. 
The Operation of the other pumping compart 

nent 93 is the Sans as has just been described, 
except that all operations take 180 later or 
earlier than in the case of compartment 92. 

It is, therefore, evident that as the shaft 21 
rotates and the impeller disc 31 and the guide 35 
OScillate, liquid or fluid Will be continuously acted 
Upon and loved from the inlet 17 to the outlet 
18 by the COIn partments 92 and 93. It will be 
noted that the pump will Substantially meter the 
flow. Except for a Small amount of leakage across 
the peripheiy 85 and across the lines or areas 94. 
and 95, the combined volume of the chambers 92 
and 93 Will be tailsferred from the inlet to the 
Outlet upon each complete revolution of the shaft 

Th8 votine of these puinp compartments, may 
be conveniently calculated, subtracting the vol 
urine of the in peller disc and the guide from the 
Voluine of the chamber I. The volume of these 
COapartinents control the capacity of the pump : 
2nd itS delivery per evolution and such volume is 
deterilined by the diameter of the chamber I 
and the Width of Such chamber. The angle of 
the eccentric bearing portion 24 of the shaft 2 of 
Cou'Ee: Will vary. With the width of the chamber I. 
The area of the inlet port 17 and the outlet, 

port 8 should be always such that the cham 
hers 92, and 93 may substantially immediately fill 
With liquid or fluid as they are increased in Wol 
Jae in comillinication with the inlet and/or 
e:Tiptied of fluid or liquid as they are decreased in 
Volune in continunication with the outlet 18. 
Otherwise, there would be a tendency for theim 
peller disc, in the case cf uncompressible liquids, 
to create a vacuum in the inlet side and to 
compress liquid on the outlet side, which would 
reduce the efficiency of the pump. 
The Velocity of the movement of the impeller 

disc 3 is Substantially uniform at all times, there 
being no minimum or maximum velocity, merely 
a change in direction. 
The axis of the eccentric 24, the axis of the 

pivot of the guide 34, the axis of the impeller 31 
and the Vertical horizontal axis of the interior 
of the casing, all intersect throughout movement 
at the point 82. The impeller is preferably so. 
designed that its center of gravity coincides. With 
this central point 82. 
By also converging the sides of the guide 34 

to Wards this ceinter point 82, the frictional forces 
On the side of the slot on the impeller disc 34' 
teading to jani or cock the guide and/or impeller 
are decreased and largely eliminated. 
The shaft bearings of the impeller 24', 32' and, 

33 may be replaced by ball or roller bearings and 
inay be made Similarly converging towards, the 
center of the pump structure as more fully shown. 
in my copending application, Serial No. 656,639, 
filed Feb. 13, 1933. 

In FigS. 23. to 30 is shown a somewhat different 
embodiment in which the impeller disc 42 has 
OutWardly diverging side walls 45 and is provided 
With a conical guide 38 having an integral pivotal 
Stud 40. This Stud bears in a socket in the hous 
ing. 4i, which housing is connected by the screws. 
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96 to the casing C. The truncated conical guide 
member 38 may be considered as a frustro-conical 
Section taken from a spherical annulus. The 
Outer Spherical portion 97 of the guide member 
contacts With the interior wall of the casing and 
the inner Spherical surface 39 of the guide mem 
ber slides over the spherical surface 98 at the 
bottom of the slot 43 in the impeller disc 42. 
The Sides 44 of the slot 43 contact with the 

side of the frustro-conical guide 38, said guide 
rolling or sliding through said slot during the 
OScillation of the impeller disc upon movement of 
the Shaft 21. The conical surfaces of the guide 
38, as Well as the walls 44 of the slot 43, con 
Werge toward the center point 82 of the mecha 
nism, N 

The OScillating impeller disc 42 with its out 
Wardly diverging Walls 45 takes the form of a 
Spherical sector. The interior I of the casing C 
also takes the form of a spherical section, conical 
projections 102 being provided at opposite sides 
of Said casing. These projections have central 
Openings to permit of the location of the bearing 
Sleeves 8 for the shaft 21. 
As shown upon Fig. 23, the periphery of the 

impeller disc 42 will contact over a wide area, 99 
with the interior I of the casing C, with the result 
that leakage across the periphery disc will be de 
creased, as compared with the embodiment shown 
in Fig. 1. The sides of the impeller disc 42 on 
the other hand will obliquely lay against the 
sides of the interior chamber I along the conical 
Surfaces 100 on the side of the disc 42 and 10. On 
the sides of the projections 102. 

Since the conical guide 38 does not also con 
tact With the Walls of the casing to prevent direct 
communication between the inlet and outlet ports, 
it is necessary to provide the wings 46 on either 
side of said guide 38 (see Figs. 23, 25, 26 and 27). 
These WingS take the form of annular sections 
and fit into slots 47 in the conical bearing por 
tions 102 of the casing C (see particularly Fig. 
26). The inner Surfaces 103 of these Wings 46 
are curved. So as to contact, closely with the sides 
Of the conical guide 38. 

In Figs. 28 and 30 are shown diagrammatically 
the different relative positions of the impeller 
disc 42, the Wings 46 and the conical guide 38. 
The Operation and fiuid actuating movement of 
the impeller disc 42 is Substantially the same 
as shown in Figs. 10 to 22. The impeller will 
sinilarly oscillate both laterally and vertically. 
The conical guide 38 and the Wings 46 Will divide 
the pumping compartments, as they pass through 
the guide and preventing direct communication 
from the Outlet to the inlet. 

Since the contact between the sides of the 
conical guide 38 and the Walls of the slot, 43 will 
be substantially linear, and since the lines of 
contact will extend towards the center point 82 
of the apparatus, the amount of friction will be 
greatly decreased and the tendency to jam or 
cock either the guide or impeller will be sub 
stantially eliminated. 
In the embodiment in Figs. 31 to 36 the in 

peller disc 59 is also provided with outwardly 
diverging side Surfaces 104. The disc is driven 
by the eccentric portion 55 of the shaft 56. The 
shaft 56 terminates within the casing Cin the 
ball element 63-64. The ball element includes 
the spherical Sections 63 and 64, the opposite 
sides of Said Sections bearing at 105 and 106 
against Spherical cavities in the side of the casing. 
The guide member (see Figs. 31, 34, 35 and 37) 

includes a plate 50 having a Support stud 51, 

S 
which stud is received within a cylindrical open 
ing 107 in the bottom of the casing 52 (see Figs. 
31 and 32). The guide member also includes 
the split frustro-conical members 4:8 and 49, the 
Outer Surfaces of which contact with the interior 
Surfaces 60 and 61 of the slot 108 in the impeller 
disc 59 (see Fig. 36), and the inner spherical Sur 
face 109 of which contacts with the Spherical Sur 
face 109 at the bottom of the slot 108. 
The inside faces 57 and 58 of the split conical 

roller 48 and 49 (see FigS. 31, 35 and 37) con 
tact. With the side faces 53 and 54 of the Zone 
Sector plate 50 and all of these contacting Sur 
faces converge toward the center point 82. 

Fig. 37 diagrammatically illustrates the sliding 
movement of the split conical members 48 and 49 
in respect to the plate 50. As shown, the guide 
portions 48 and 49 may slide with respect to the 
plate 50 and will turn with respect to the impeller 
disc 59. In this embodiment the rotary friction 
between the guide elements 48 and 49 and the 
impelle 59 and Within the guide between the 
relatively sliding surfaces 53 and 54, and 57 and 
58, Will be reduced to a minimum. 
In the modification shown in Figs. 1 to 4, the 2 

guide member 34 functions as an oscillating wall 
Which has to overcome a considerable pressure 
Caused by the fluid passing through the casing of 
the pump. 
In the modifications shown in Figs, 23 to 30, im 

movable walls 46 take the place of the oscillating 
wall of the first-named modification, and only the 
center portion of that wall, namely conical guide 
member 38, continues to oscillate, so that the 
Strain caused by the pressure of the liquid against 
the guide member is largely eliminated. 
In the embodiment of Figs. 38 and 39, there 

are shown two impeller discs 150 and 151 in 
cluded in a casing with inlet ports 160 and outlet 
ports 161 consisting of three sections 152, 153 and 
154. The sections 152, 153 and 154 are joined 
together by the flanges 155 and the bolts 56. 
The interior chambers of the casing I include 

tWO Spherical Segments or sections 157, each of 
which cooperates with one of the impeller discs 
150 and 151 to form a pump chamber. 
The guide members i58 provided with the pivot 

studs 159 and the impeller discs 150 and 151 func 
tion in the manner already described. 
In the embodiment of Figs. 38 and 39, it will 

be noted that there are three pumping com 
partments 162, 163 and 164. These compart 
ments all function to transfer fluid or liquid from 
the inlet to the outlet ports, and it is evident that 
any number of these impeller discs 150 and 151 
may be connected together as indicated in Figs. 
38 and 39 for a multiple pump having as much 
capacity as desired. 
As indicated in 165 and 166, the impeller discs 

150 and 151 and the guides 158 roll or move upon 
each other at their adjacent Surfaces instead of 
rolling and moving Over the side Wall of the cas 
ling. 
In considering the Operation of the fluid actu 

ating device of the present invention, which op 
eration has been diagrammatically illustrated and 
described in connection with sigS. i0 to 22, it 
is to be noted that the impeller 31 in the course 
of its oscillating movement causes a displacement 
of fluid both. When it noves toward the Wall of 
the casing C and when it moves away from the 
wall of the casing C. In the former case the fluid 
is forced out of the casing through the Outlet or 
is forced from one part of the interior chamber 
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of the casing to another part of the interior 
chamber of the casing. 

Since the entire side Wai or side Surface of 
the impeller does not move toward the side 
Wall of the interior chamber simultaneously but 
rather is caused Successively to approach said 
Surface So that One portion of the side of the 
inapeller is advancing toward the side of the cas 
iing, While another portion of the side of the 
innipeler hay be moving away from the same side 
Wall of the impeller, it is evident that the Oscil 
lating movement of the impeller will iesult in 
In Oving fuid circularly around within the in 
terior of the casing. 

It is tihus evident that the displacement action 
of the oscillating impeller of the present invention 
differs substantially from the displacement action 
of the piston of a reciprocating pump in that 
Whereas the motion of the reciprocating piston 
causes a lineal movement of fluid to the end of a 
cylinder, in the device of the present application 
On the other hand, the displacement action of the 
iiimpeller causes a rotational movement of the 
fluid fron the inlet to the outlet along the face 
of the impeller. The guide With its adjuncts ex 
tending between the side walls of the chamber I 
Cat SeS the OScillating action to draw in fluid from 
the inlet and to force fluid out through the outlet. 
The volume for containing fluid or liquid within 

the casing the device will always be substantially 
Constant Since it will be equivalent to the volume 
of the interior chamber minus the volume of 
the impeller and the volume of the guide with 
its adjuncts. As previously described, the in 
peller will divide the chamber into two symmetri 
cally positioned pumping chambers which, al 
though they are of substantially constant volume 
throughout Cperation of the device (except for the 
Volume of the guide or its adjuncts which may 
project into them) they nevertheless will have 
portions of Varying volumetric capacity, in corn 
munication with the inlet increasing while the 
Volume in communication with the outlet is de 
Creasing. 
From this point of view it may be considered 

that the guide is a fixed fluid impelling device 
Which moves relatively through the compart 
ments on opposite. Sides of the impeller to in 
Crease thei: Volume on One side, causing drawing 
in of liuqid from the inlet and to decrease their 
volume on the other side, causing discharge of 
liquid through the outlet. This action, however, 
is quite different from the action of a recipro 
cating piston pump in which there is a fixed piston 
and a movable cylinder, in that in the present in 
wention the displacement member or the guide 
member moves continuously through the com 
partments, one after the other without the abrupt 
reversals as occur in all reciprocating pumps. 

It is apparent from the foregoing description of 
the operation, that the shaft may be rotated in 
either direction, and that as a result of such 
reverse rotation the inlets and Oulets will be simi. 
larly reversed. The discharge output of the de 
Vice is proportional to the speed of rotation of 
the shaft, while the head or height of delivery is 
independent of the speed of Totation, 
The diagrammatic sketch in Fig. 40 shows the 

Various ignportant dimensions to be determined 
When calculating the pump with a diverging im 
8ller as shown in Figs. 23 and 33. 
For example, with a pump having a speed of 

l,000 revolutions per ninute, a delivery of 334 
liters per minute or 20,000 liters per hour, a height 
of delivery of 100 meters and a rating of 10 

,984,447 
horse power, the maximum interior radius of the 
pumping compartiment may be taken 75 inil., 
while the minimum interior radius may be taken 
as 57.5 mm. Ra is the interior radius of the 
chamber I where it contacts with the outer periph 
eral surface of the impeller, while Riis the radius 
of the Shaft ball element 25 and 26 of Fig. 23 
and 63 and 64 of Fig. 32. 
The half angle of the casing a may be taken 

as 42° while the half angle of the impeller B may 
be taken as 17°. The half angle of oscillation y 
Will be equal to the difference Ol' 25. 

It has been found desirable in the embodinent 
shown to provide a spacing between the periphery 
of the impeller disc and the periphery of the 
chamber of about 0.1 mm. in Width. 
The present application is a continuation in 

part of my copending application Serial No. 
636,295, filed Oct. 5, 1932. According to the pres 
ent application the guide member is inade con 
verging, as is also the slot in the impeller disc and 
the separating wall and guide meinber may be 
combined in one member as shown in FigS. 4, 4d. 
and 4b, or they may be separated as shown in 
the embodiments of Figs, 23 to 37. 
The matter shown and described in the present 

application, but not claimed herein is covered in 
my Copending applications Serial Nos. 656,639; 
656,640 and 656,641, filed respectively February 
13, 1933; Serial Nos. 673,244 and 673,245, filed : 
May 27, 1933; and Serial No. 696,944, filed Nov. 7, 
1933, and particularly in my copending applica 
tion Serial No. 656,641, filed February 13, 1933, 
which is directed to a conical guide and fixed side 
Wall Wings utilized in connection. With a diverging 
impeller of the type shown in Figures 27 to 30 
Of the present: application; Serial No. 656,638, 
filed February 13, 1933, which describes the en 
ployment of the device of the present application 
as a gas Or vapor compreSSO); Serial NOS. 673,244 
and 673,245, filed respectively May 27, 1933, which 
are directed to a fixed Separating wall, and a 
guide member in another part of the casing re 
moved from the Separating wall; and Serial No. 
696,944 filed Nov. 7, 1933 which respectively show 
slotted conical and cylindrical guides sliding on a 
fixed separating Wall and also swinging wall 
guides in connection with space or surface pack 
ing or sealing between the peripheral and side 
Surfaces of the impelling piston and the casing 
chamber involving rotating side walls. 
What is claimed is: 
1. In a fluid actuating apparatus, a casing, with 

side walls and With a continuous spherical periph 
eral wall and an impeller disc therein, means to 
impart an oscillating movement to said disc about 
a fixed centerpoint, and a tapered guide engaging 
Said disc to prevent rotation thereof while it is 
being Oscillated by said means, the relatively 
sliding surfaces of said guide and said disc con 
verging toward the center point of said casing. 

2. In a fluid actuating apparatus, a casing with 
side walls and with a continuous spherical periph 
eral Wall and an impeller disc therein, a shaft 
On Which Said disc is mounted, means to drive said 
shaft to cause said disc to undergo an oscillating 
movement about a fixed center point, and a guide 
for said disc, said, guide preventing rotation of 
Said disc but permitting relative sliding and piv 
otal movement of Said disc, said guide and disc 
being so arranged that their relative sliding bear 
ing contact surface will converge toward said 
center point. 

3. In a fluid actuating apparatus, a casing, with 
Side walls and with a continuous spherical periph 
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eral Wall and an impeller disc therein, a shaft. On 
Which said disc is mounted, means to drive said 
Shaft to cause said disc to undergo an oscillat 
ing movement about a fixed center point and hav 
ing an eccentric bearing portion for said disc, and 
a guide for said disc, said guide preventing rota 
tion of said disc but permitting relative sliding 
and pivotal movement of Said disc, Said guide 
and disc being SO arranged that their relative slid 
ing bearing contact surface will converge toward 
Said center point, 

4. In a fluid actuating apparatus, an impeller 
disc having a transverse slot therein, a shaft 
With an eccentric element carrying said disc, 
means to drive said shaft to cause said disc to 
undergo an OScillating movement about a fixed 
Center point, and a guide located in said slot, said 
guide preventing rotation of said disc but permit 
ting relative sliding and pivotal movement of 
Said disc, Said guide and disc being so arranged 
that their relative sliding bearing contact Surface 
Will converge toward said center point. 

5. In a pump, an impeller disc having a slot 
therein, a shaft with a can element carrying said 
disc, means to drive said shaft to cause Said disc 
to undergo an oscillating movement about a fixed 
center point, and a guide taking the form of a 
Segment of a spherical sector, said guide prevent 
ing rotation of said disc but permitting relative 
Sliding and pivotal movement of said disc, said 
guide and disc being so arranged that their rela 
tive sliding bearing contact Surface Will converge 
toward Said center point. 

6. In a pump, an impeller disc having a slot 
therein, a shaft with an oblique offset portion 
Carrying Said disc, means to drive Said shaft to 
cause said disc to undergo an oscillating move 
ment about a fixed center point, and a conical 
guide member extending into said slot, said guide 
preventing rotation of Said disc but permitting 
relative sliding and pivotal movement of said disc, 
said guide and disc being SO arranged that their 
relative sliding bearing contact Surface Will con 
verge toward said center point. 

7. In a pump, a casing, with side Walls and With 

7 
a continuous spherical peripheral wall and an in 
peller disc therein having a slot, a shaft having 
an oblique portion forming a bearing for said 
disc, means to drive Said Shaft to cause said disc 
to undergo an oscillating movement about a fixed 
Center point, the Side Walls of Said slot converg 
ing to Ward Said center point of the piston, and a 
guide fitting in Said slot, and sliding therein with 
corresponding contacting converging side walls, 
Said guide preventing lotation of Said disc but 
permitting relative sliding and pivotal move 
inent of Said disc, Said guide and disc being So 
arranged that their relative sliding bearing con 
tact Surface Will converge to Ward said center 
point. 

8. In a Spherical apparatus, a casing having an 
interior chamber, an impelling piston positioned 
obliquely therein, means to impart an oscillating 
movement to Said piston about a fixed center 
point, and a guide engaging said piston to pre 
went rotation thereof While it is being Oscillated 
by Said means, Said impeller being provided with 
a transverse slot and Said slot receiving said guide, 
said guide including a separating wall extending 
transversely acroSS said chamber at one side 
thereof and through Said Slot, the contacting 
surfaces of Said slot and Said transverse wall con 
verging towards the center of the casing. 

9. In a spherical apparatus, a casing having an 
interior chamber, an impelling piston positioned 
obliquely therein, means to impart an oscillating 
movement to said piston about a fixed center 
point, and a guide engaging said piston to prevent 
rotation thereof while it is being oscillated by 
said means, said impeller being provided with a 
transverse slot and Said slot receiving Said guide, 
said guide including a separating wall extend 
ing transversely acroSS Said chamber at one side 
thereof and through said slot, the side Surfaces of 
said separating Wall closely contacting With the 
side Surfaces of Said slot, said contacting Surfaces 
converging towards the center of the casing and 
the end Surfaces of Said Wall contacting With the 
side walls of said interior chamber. 

ALOIS WCHA. 
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