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UNITED STATES PATENT OFFICE 
2,691,349 

ROTARY PUMP 

Ernest A. Cuny, New York, N. Y. 
Application August 14, 1951, Serial No. 241,795 

(C. 103-120) 4 Claims. 

The invention herein disclosed relates to rotary 
pumps of the type disclosed in Patent No. 2,242,- 
058 of May 13, 1941, in which displacement is 
effected by cooperatively related, bladed and 
slotted rotors operating on intersecting axes with 
in an enclosed housing. 

Objects of the present invention are to improve 
the operating efficiency of such devices, to Sim 
plify construction and to reduce production costS. 

Particularly it is a purpose of the invention 
to join the cooperating rotor elements in a self 
centering ball and socket form of universal joint. 
A further special object of the invention is to 

provide a rotary pump of the character indicated 
which will be self-adjusting in respect to pres 
Sure and thereby adapted to deliver fluid under 
substantially constant pressure. 
Other desirable objects attained by the inven 

tion are set forth Or Will appear in the course 
of the following specification. 
The drawings accompanying and forming part 

of the Specification illustrate certain present Com 
mercial embodiments of the invention. Structure, 
however, may be modified and changed as re 
gards the immediate disclosure, all within the 
true intent and broad scope of the invention as 
hereinafter defined and claimed. 

Fig. 1 in the drawings is a broken cross sec 
tional view of One of the pumps; Fig. 1d. is a 
broken sectional detail of the universal joint. 

Figs, 2 and 3 are broken face views of the 
Companion inlet and outlet Sections of the pump casing; 

Fig. 4 is a Sectional view of the upper portion 
of the pump casing on Substantially the plane 
of line 4-4 of Fig. 1, showing the cross connec 
tion of the inlet and outlet passages; 

Fig. 5 is an enlarged broken sectional detail of 
the mid-portion of the pump casing, on Sub 
stantially the plane of line 5-5 of Fig. 2; 

Fig. 6 is a face view of the slotted disc rotor; 
Fig. 7 is a broken detail view showing how the 

rounded edges of the slotted rotor fit in rolling 
engagement with the blades of the other rotor; 

Fig. 8 is a sectional view of a modified form of 
the invention in which volume is automatically 
controlled according to pressure; 

Fig. 9 is a broken and part sectional end view 
of this form of the pump; 

Fig. 10 is a Sectional View as On Substantially 
the plane of line f-0 of Fig. 8; 

Fig. 11 is a broken part Sectional view of the 
segmental form of bladed rotor shaped for uni 
versal joint engagement Over the ball center of 
the slotted rotor. 

Figs and 8 illustrate the arrangement of the 
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two shafts 5 and 6 on intersecting axes, with 
the first shaft carrying a bladed rotor f7 turning 
concentrically in the generally cylindrical pump 
chamber 8, and the second shaft carrying a disc 
rotor f 9 slotted at 20 to accommodate the blades 
2 of the first rotor. 
The inclination of the disc 9, rotating in the 

same pump chamber together with the blades, 
produces displacement of opposite effect at op 
posite sides of the disc and at diametrically op 
posite points of the pump Casing. 
The pump casing is shown made up of tWO Sec 

tions 22, 23, secured together in flat, face-to-face 
engagement by screws 24. 
The section 22 has an inlet 25 opening into an 

arcuate channel 26 partly surrounding the pump 
chamber 8 and opening into this inlet portion 
of the pump chamber by an arcuate slot 27. 
At a point almost diametrically opposite the 

intake 25 the arcuate channel 26 terminates in a 
cross-over port 28 registering with a correspond 
ing port 29 in the face of the other housing sec 
tion 23, the latter port being open to the arcuate 
inlet channel 38 which opens through segmental 
port 32 into the diagonally opposite intake por 
tion of the pump chamber, as will be clear from Fig. 4. 
At a diametrically opposite portion of the pump 

chamber an arcuate slot 33 places the pump 
chamber in communication with a surrounding 
arcuate discharge channel 34 in section 23, termi 
nating in a port 35 in register with port 36 of cas 
ing section 22, which latter port communicates 
with arcuate channel 37 in communication with 
the diagonally opposite discharge portion of the 
pump chamber through an arcuate slot 38, Fig. 4. 
The slots 27 and 32, as shown in Fig. 4, are dis 

placed laterally or transversely of the pump axis 
to locate them to the intake portions at opposite 
sides of the slotted disc rotor 9 and similarly, 
the slots 33 and 38 are offset to the discharge por 
tions of the pump chamber at diagonally opposite 
sides of the disc rotor. 
Consequently the volumetric displacement at 

Opposite sides of the angularly or inclinedly re 
lated rotors is fully utilized and pressure is sub 
stantially balanced at opposite sides of the rotors. 
The arcuate or segmental inlet and outlet slots 

substantially balance transverse pressure on the 
rotors, leaving them free to operate with low fric 
tional losses. 
The two rotor shafts are shown connected by 

double ball and Socket joints. 
In Fig. 1 the Shaft 5 carries an inner ball ele 

ment 39 having a socket receiving the transverse 
roll member 40 on the end of the shaft f6, form 
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ing a universal joint drive connection. The shaft 
f6 is tapered to fit a correspondingly tapered 
socket in the outer ball and socket element 4 of 
the shaft 6, being secured in this relation by 
nut 53. Shaft 5 also carries an outer ball and Socket 
element 42 journaled in the housing section 22 
and receiving the ball portion of the outer ball 
and socket element 4 of shaft 6. 
The outer ball and socket element 42 of shaft 
5 which, in effect, constitutes the bladed rotor 
7, may be made up as shown in Fig. 11, with 

the socket forming portions of the blades 2 in 
separate segments 43 which can be Secured over 
the ball portion 4 of the other shaft by screws 44. 

In the construction shown in Fig. 8 the inner 
ball and socket connection indicated at 40 in Fig. 
1, is omitted, the ball member 39 of shaft 5 
engaging within the ball and Socket member 4 
of shaft f6 and the latter fitting within the ball 
and socket element 42 of shaft 5. 
The shafts may have a fixed angular relation 

as shown in Fig. 1, where said shafts are jour 
nailed in fixed, angularly related bearings 45, 46, 
or the angular relationship may be adjustable as 
for variable displacement or pressure control pur 
pOSes. 

Figs. 8 and 9 show the second shaft, 6, jour 
nailed at 47 in rectangular bearing box 48 slid 
ably guided in a parallel-sided bearing housing 49. 
A spring 50 is adjustably mounted at 5 in this 

bearing housing, tensioned against the sliding 
bearing block 47 to hold it in the position of max 
imum shaft angularity and hence in the position 
of maximum pump displacement. 
With increase of pressure developed in the 

pump chamber against the slotted disc rotor, the 
spring will be compressed, yielding, under Suff 
cient pressure, possibly to the position of Zero 
displacement, with shaft 6 in line with shaft 5. 
By proper selection and setting of spring 50, 

the pump may be made self-controlling for pres 
sure or displacement. 
This self-controlling feature renders the pump 

particularly desirable for such uses as rocket fuel 
pinpS. 
While described as a pump, it will be realized 

that the rotary displacement machine disclosed 
may have many other uses and the present dis 
closure will be so understood. 

Fig. 7 shows in detail how the slots 28 may be 
cut in the disc forming rotor 9 on curved lines 
52 so as to make easy rolling engagement with the 
sides of the blades 2. 
The universal joint connection 39, 40, Figs. 1. 

and 1a, may be set so as to maintain a running 
clearance between the edges of the blades and 
the edges of the slots. To facilitate such setting 
the shaft 6 carrying the cross roll 40 of the 
universal joint may be tapered and be secured 
by the nut 53, Fig. 1, in a taper seat in the bear 
ing sleeve portion 54 which carries shaft 6. 
The various parts of the pump may be cast, 

molded or otherwise formed in ferrous Or non 
ferrous metals or in hard plastic or hard rubber, 
enabling the punp to be made for handling dif 
ferent kinds of fluids. 

Additional advantages are that the machine is 
reversible and is suited to operation at varying 
rates ranging from low to high speed operation. 
What is claimed is: 
1. The rotary machine herein disclosed com 
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4. 
prising companion bladed and slotted disc rotors 
rotating on intersecting axes with the blades of 
the first rotor in the slots of their disc rotor, 
shafts carrying said rotors, a ball and Socket 
member at the end of one of said shafts and a 
ball and socket member at the end of the other of 
said shafts, the ball and socket member of one 
shaft receiving the ball and socket member of the 
other shaft and said first shaft having a ball 
member fitting within the socket portion of the 
ball and socket, member of said other shaft. 

2. The rotary machine herein disclosed COn 
prising companion bladed and slotted disc rotors 
rotating on intersecting axes with the blades of 
the first rotor in the slots of the disc rotor, shafts 
carrying said rotors, a ball and socket member 
at the end of one of said shafts and a ball and 
socket member at the end of the other of Said 
shafts, the ball and socket member of one shaft 
receiving the ball and socket member of the 
other shaft and said first shaft having a ball 
member fitting within the socket portion of the 
ball and socket member of Said other shaft, 
and said ball and socket member of the first 
shaft constituting the bladed rotor and the socket 
portion of said ball and socket member being 
made in ball socket blade forming segments. 

3. The rotary machine herein disclosed com 
prising companion bladed and slotted disc rotors 
rotating on intersecting axes with the blades of 
the first rotor in the slots of the disc rotor, Shafts 
carrying said rotors, a ball and socket member 
at the end of one of said shafts and a ball and 
socket member at the end of the other of Said 
shafts, the bail and socket member of one shaft 
receiving the ball and socket member of the other 
shaft, and said first shaft having a ball member 
fitting within the socket portion of the ball and 
socket member of said other shaft, and a uni 
versal joint drive connection between said ball 
member and the end of said other shaft. 

4. The rotary machine herein disclosed com 
prising companion bladed and slotted disc rotors 
rotating on intersecting axes with the blades 
of the first rotor in the slots of the disc rotor, 
shafts carrying said rotors, a ball and socket 
member at the end of one of Said shafts and a 
ball and socket member at the end of the other 
of said shafts, the ball and Socket member of 
one shaft receiving the ball and socket member 
of the other shaft and said first shaft having a 
ball member fitting within the socket portion 
of the ball and socket member of said other shaft, 
a bearing for one of said shafts adjustable trans 
versely of the shaft axis and means for variably 
positioning said adjustable bearing. 
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