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Application May 3, 1948, Serial No. 66,80 

This invention relates to improvements in 
crankless pumps and refers more particularly to 
rotary pumps wherein a plurality of cylinders are 
equally spaced about a central pump head or 
stator. 

Heretofore pumps of this type have been heavy 
compared to the capacity of the pump. One rea 
son for this has been that the mounting of the 
rotor on the stator of necessity has been rela 
tively large as the forces imposed on the rotor 
by the pistons or actuating rods has not been 
balanced but act principally in one direction at 
any given time. The amount and direction of 
the forces vary with the rotation of the rotor. 
An object of this invention is to provide a ro 

tary-type pump of relatively light weight com 
pared to the capacity of the pump. 
Another object is to provide a rotary-type 

pump having an even number of radially spaced 
cylinders wherein the stroke of the pistons in 
opposing cylinders are always in unison. 
A further object is to provide a rotary-type 

pump wherein the major forces, to which the 
pump mechanism other than the rotor is sub 
jected, are compressive and are balanced. 

Still another object is to provide a rotary-type 
pump wherein the actuating rods have a rocking 
connection with the rotor. 
A still further object is to provide a rotary pump 

having a roller bearing race assembly connection 
between the rotor and actuating rods in which 
the outer race is rotated whereby the power ap 
plied to the actuating rods on their compression 
strokes is relatively constant throughout the 
strokes. 

Yet another object is to provide a rotary pump 
wherein opposite cylinders are in communication 
thus equalizing the pressure therein and insuring 
a balancing of opposing forces. 
Other and further objects will be apparent from the following description: 
in the accompanying drawings which are a 

part of the instant specification and are to be 
read in conjunction therewith and wherein like 
reference numerals are employed to indicate like 
parts in the various views: 

Fig. 1 is a top plan view partially in section of 
a pump embodying this invention; 

Figs. 2 and 3 are complementary vertical sec 
tional views taken along the axis of the drive shaft 
of the pump shown in Fig. ; 

Fig. 4 is a fragmentary section of one of the 
bearing and race assemblies illustrating the as 
sembly thereof; 
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55 stator are closed by plugs . 

2 - 
Fig. 5 is an enlarged front elevation of the con 

nector for securing the piston rod to the roller 
race; - 

Fig. 6 is an enlarged rear elevational view of 
the connector shown in Fig. 5. \ . 

Figure 7 is a transverse, vertical sectional view 
taken on the line - of Figure . 

Broadly, the pump of this invention comprises 
a stator or central pump head having an even 
number of equally spaced radial cylinders with 
fluctuating members therein and rotor means for 
actuating members in opposing cylinders in und 
son whereby the stresses and forces encountered 
in operation are balanced. 

Referring to the drawings, and more particul 
larly Fig. 1, the pump is shown in top plan 
wherein the numeral to designates the upper casa 
ing plate and the stator or pump head is 
mounted centrally thereof. An even number of 
cylinders 2 are spaced equally about the stator. 
The cylinders are arranged radially in such 
fashion that the axis of opposing cylinders are 
contained within the same vertical plane. How 
ever, the axis of opposing cylinders lie in two 

5 spaced apart horizontal planes. This arrange 
ment of the cylinders in different horizontal 
levels facilitates actuation of the pistons 8 in 
opposing cylinders in unison as will be herein 
after more fully explained. 
The cylinders are secured to the stator by means 

of flanges 2 intermediate their ends and bolts 
4. The inner ends of the cylinders abut tapered 
shoulders on bosses a on the stator. These 
beveled surfaces provide a sea therebetween. 
The cylinders 2 communicate with waved in 

let and outlet connections of the stator. The 
stator has a central passage b, one end of which 
may be connected to a source, of fluid to be 
purnped. This fluid source, in the interest of sin 
plicity, is not shown in the drawings. The end 
of the passage b not connected with the source . 
of fluid may be closed by a suitable head or plug. 

It is contemplated that both ends of the pas 
Sage may communicate with the fluid source. 
The central passage b communicates with the 
cylinders through a plurality of ports c. A 
valve assembly is provided in these ports con 
sisting of a combination seat and cage in which 
the disc valve 6 operates. The valves are opened 
by surge of fluid on the suction stroke of pistons 
3 and are seated by pressure on the compression 

stroke of the pistons. The bosses a which re 
ceive the cylinders serve as stops limiting upward 
movement of valves 8. Suitable openings in the 

The openings are 
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provided to facilitate fabrication, assembly and 
repair of the stator. 
Cylinders 2 communicate with an outlet con 

nection 8 through ports t equipped with suit 
able disc valves 20 and seat rings 2. In the upper 
portion of the stator is an annular passage lid 
forming a pressure chamber communicating with 
outlet connection 8 and through passages 9 with 
the cylinders. Openings are provided about the 
top of the stator to further facilitate fabrication, 
assembly, and repair of the stator. The Open 
ings are closed by plugs 22 which carry depend 
ing rods. The rods serve as stops limiting the 
upward movement of valves 20. Walves 20 are 
seated on the suction stroke of the pistons and 
are opened by surge of fluid on the compression 
stroke of the pistons. 

In order to further equalize stresses in the Op 
posing cylinders and the drive connections of their 
pistons, conduits 23 are provided between the 
opposing cylinder chambers to equalize the pres 
sure therein. Thus the balance of the pump is 
not destroyed by leaky valves, packing or the like. 

Pistons 3 are mounted on the ends of connect 
ing rods 24. Split rings 25 are clamped over the 
free ends of the cylinders. These split rings have 
a central aperture which slidably receives the rods. 
Wents 25a are provided in the ring halves. The 
other ends of rods 24 have a driving connection 
with rotor 26 which will be hereinafter more 
fully explained. 
A series of spokes or supports 2a radiate from 

the stator and position the lower casing 2. 
Casing 27 and upper casing plate to form a hous 
ing and oil sump for rotor 26 and the driving 
connections associated therewith. Windows or 
openings are provided in upper casing plate O 
facilitating access to the rotor. These openings 
are provided with removable cover plates 28. 
The inner wall of plate iO is provided with 

openings Oa and lob which receive respectively 
bossed inserts 29a and 29b which may have suit 
able packing. These inserts slidably receive the 
connecting rods 24. 
The mounting of rotor 26 is best shown in Figs. 

2 and 3. The rotor carries three roller bearing 
races at different horizontal levels. The lower 
race 26a and a stationary race 30 mounted on 
casing 27 are concentric with the stator. Roller 
bearings 3 operate in the races and are mounted 
on spindles 32 carried by a spacer ring 33. These 
roller bearings are of special construction and the 
manner of assembly of the bearings in the races 
is illustrated in Fig. 4. The bearings have a 
doughnut shape. In assembly of the races, the 
bearings are aligned obliquely as shown in Fig. 4 
relative to the races and when all are in position 
the races are brought into horizontal alignment 
with the bearings in proper position. Spacer ring 
33 is then positioned with the spindles 32 serving 
as shafts as previously described. The Spacer 
ring and spindles hold the races in horizontal 
alignment. 
The other races 26b and 26c of the rotor are 

positioned eccentric with the stator and race 26a. 
The arrangement is such that the maximum 
throw of the races is disposed 180° relative to each 
other. The lower race. 26b has a driving connec 
tion with pistons f operating in lower cylinders 
f2. The upper race 26c has operable connections 
between pistons 3 operable within the upper 
cylinders 2. As the opposing cylinders are posi 
tioned at different levels, rotation of the rotor 
serves to reciprocate the pistons within opposing 
cylinders in unison. 
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4. 
The drive connections between the rotor and 

connecting rods 24 are the same for each cylin 
der and to simplify their description, discussion 
of the drive connections will be confined to those 
for a single rod 24. The inner race 34c is also 
identical to the inner race 3. The bearing as 
semblies with the doughnut type rollers 3 are 
assembled in the same fashion as described in 
connection with the races 26d and 30. 
On the inner surface of race 34c are integrally 

formed hooks 35 as best shown in Fig. 1. Hooks 
35 are adapted to fit over rollers 36 which are re 
movably held in end recesses of connecting mem 
ber 3, detailed in Figs. 5 and 6. This mounting 
is such that slight lateral movement of connector 
37 is permitted relative to the race to accommo 
date the lateral displacement of the eccentric race 
in operation. The races 34b and 34C also have 
recess portions 38 on their inner Surfaces inter 
mediate hooks 35. These surfaces and the cor 
responding recesses in the back side of member 
3 accommodate rollers or thrust bearings 39. 
Connector 3, at its front lower edge, has a pro 
jection 37b with an upturned dog at its extreme 
edge. This dog and a corresponding depending 
dog on plate 40 serve to position the adjacent end 
of rod 24 relative to connector 3. The adjacent 
surface of rod 24 is arcuate and fits in an arcuate 
recess in the front face of member 3, whereby a 
rocking or knuckle joint is provided. This 
mounting obviously permits some relative move 
ment between the confronting surfaces. An ar 
rangement such as this is required in order to 
have the ends of the connecting rods secured to 
the inner races, 

In order to drive the rotor, a suitable gear 4 
is provided which meshes with a pinion 2. The 
pinion is carried by a shaft 43 actuated by a suit 
able prime mover not shown in the drawings. 
Shaft 3 is journaled in the pump housing and 
a suitable stuffing box 44 is provided to prevent 
loss of lubricant from the sump. 

Lubrication of the various roller assemblies 
and other moving parts is required and readily 
accomplished by means of a lubricant circulating 
System comprising a pipe 45 communicating with 
a low portion of the Sump or housing such as is 
provided to accommodate the pinion 42. A Suit 
able pump 46 may be provided with its plunger 
actuated by race 34b. Lubricant distributor lines 
47 and 48 shown respectively in Figs. 3 and 2 
supply lubricant to the various working parts. 
The lubricant drains to the bottom of the housing 
and continuous circulation in a fashion well 
known to those well skilled in the art is obtained. 
In operation, passage b of the stator is con 

nected to a suitable source of fiuid to be pumped 
and the outlet is suitably connected by a pipe 8 
to the destination for the fluid. The rotor is 
actuated by the prime mover through a suitable 
gear arrangement such as 4 and 42. The prin 
cipal stresses on the connecting rods and stator 
are compressive and in a radial direction. The 
rotor is of relatively heavy construction and easily 
withstands these stresses as the arrangement is 
such that the stresses are balanced circumferen 
tially of the rotor. 
The eccentrics of the rotor on revolution serve 

to reciprocate the pistons in the cylinders pro 
ducing alternate Suction and compression strokes. 
On the suction strokes of the pistons fluid is . 
drawn through ports c into the pump chamber 
and cylinder. Walves 6 are unseated by the 
pressure differential across the valve seat. On 
the compression strokes the piston forces the fluid 



i 
; within the pump chambers and cylinders east 
valves 20, which are unseated by the pressure 
differential across seat 2. All the cylinders 
communicate with a single pressure chamber 0. 
annular space d which in turn communicates 
with the outlet and pipe 8. 
The connections between the piston rods and 

inner races 368 and 34c are such that lateral 
movement of connectors 37 relative to the races 
is permitted. This rocking or knuckle connection 
insures true axial movement of connecting rods 
24, the lateral movement of the eccentrics be 
ing compensated for by the connectors 37. As the 
outer races 26b and 26c of the rotor revolve about 
the inner races a wedge effect is provided through 
the rollers 3 whereby the power transmitted 
to the pistons is greatly increased, as compared 
with the regular crank type pump. The magni 
tude of the power is relatively constant through 
out the stroke. 

Lubrication of the moving parts is effected by 
means of pump 6, the plunger of which bears 
against the inner surface of race 4b and is re 
ciprocated thereby to force lubricant through the 
lubricant distribution system comprising pipes 

and 8. 
The construction of the rotary pump is such 

that an individual cylinder may be separately dis 
mantled for repairs or replacement of parts with 
out the necessity of dismantling the entire pump. 
By the provision of cover piates 28 for the win 

... dows in upper casing plate , the connections 
between an individual connecting rod 24 and the 
rotor are readily accessible for purposes of repair 
or the like. The novel rollers 3, of doughnut 
shape, with the spacerrings 33 and spindles 32 are 
readily assembled between the rigid complete or 
integral ring races 26a and 38, as well as the races 
of the eccentrics. The piston driving bearing 
races 26b and 26c may be machined in the rotor. 

In order to insure the balancing of the stresses 
in the pump in operation, even though a valve or 
packing may become faulty and leak, the pump 
chambers of opposing cylinders are inter-con 
nected by conduits whereby the pressure within 
opposing cylinders is always equal. Thus, in Op 
eration, excessive stress is never placed upon one 
side only of the rotor. The stresses caused by 
pump pressure are confined to the drive gear 
ring or rotor, radiate from the stator and are al 
ways balanced on opposite sides of the ring. This 
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ends and otects hereinabove set forth together 
with other advantages which are obvious and 
which are inherent to the structure. 

it will be understood that certain features and 
subcombinations are of utility and may be en 
ployed without reference to other features and 
subcombinations. This is contemplated by and 
is within the scope of the claims. 
As many possible embodiments may be made of 

the invention without departing from the scope 
thereof, it is to be understood that all matter 
herein set forth or shown in the accompanying 
drawings is to be interpreted as illustrative and 
not in a limiting sense. 
Having described my invention, claim: 
1. A crankless rotary pump comprising a stator 

having inlet and outlet connections, an even 
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balancing of stresses makes possible the utiliza 
tion of increased pump capacity per unit of pump 
weight. For this reason, the pump of this inven 
tion may be advantageously used as S. portable 
unit mounted on a truck or other means of trans 
portation. The mobility of this type unit lends 
itself readily to employment of the pump in field 
work as for instance in cementing operations in 
the oil fields, circulation of drilling mud in well 
bores, acidation of wells and the like. Obviously 
it is contemplated that pumps of this character 
may have a stationary mounting. 

It will be seen that the objects of this invention 
have been accomplished. There has been pro 
vided a rotary type pump capable of increased ca 
pacity per unit weight of the pump. The ar 
rangement of the pump is such that the stresses 
encountered in pumping operations are balanced 
at all times. The construction is such that the 
individual cylinders, pistons and driving connec 
tions are readily accessible for repairs without 
the necessity of dismantling the pump as a whole. 
From the foregoing it will be seen that this 

invention is one well adapted to attain all of the 

number of radial cylinders equally spaced about 
the stator, said cylinders having valved communi 
cation with the inlet and outlet connections, 
members mounted for reciprocation in the cyl 
inders, a drive rotor mounted for rotation about 
the stator and cylinders, and connections between 
the rotor and members operable to actuate the 
members of opposing cylinders in unison and in 
the same. pumping Sense on actuation of the 
rotor. 

2. A crankless rotary pump comprising a stator 
having inlet and outlet connections, an even num 
ber of radial cylinders equally spaced about the 
stator, said cylinders having valved communica 
tion with the inlet and outlet connections, pistons. 
reciprocally mounted in the cylinders, a driverotor 
mounted for rotation about the stator and cylin 
ders, and connections between the rotor and pis 
tons operable to reciprocate the pistons of oppos 
ing cylinders in unison and in the same pumping 
sense on actuation of the rotor. 

3. A crankless rotary pump comprising a 
stator having inlet and Outlet connects, an even 
number of radial cylinders equally spaced about 
the stator, said cylinders having valved com 
munication with the inlet and outlet connec 
tions, unrestricted conduits between the pump 
portions of opposing cylinders, pistons recipro 
cably mounted in the cylinders, a drive rotor 
mounted for rotation about the stator and cylin 
ders, and connections between the rotor and pistons operable to reciprocate the pistons of 
Opposing cylinders in unison and in the same 
pumping sense on actuation of the rotor. 

4. A crankless rotary pump comprising a 
stator having an inlet chamber and a pressure 
chamber, an even number of radial cylinders 
equally spaced about the stator, said cylinders 
having valved communication with the cham 
bers, pistons reciprocably mounted in the cylin 
ders, a drive rotor mounted for rotation about . 
the stator and cylinders, and connections be 
tween the rotor and pistons operable to recipro 
cate the pistons of opposing cylinders in unison 
and in the same pumping sense on actuation of 
the rotor. 

5. A crankless rotary pump comprising a 
stator having inlet and outlet connections, an 
even number of radial cylinders equally spaced 
about the stator in two parallel planes, said 
cylinders having valved communication with the 

0. 

S 

inlet and outlet connections, opposing cylinders 
positioned in different parallel planes, pistons 
reciprocably mounted in the cylinders, a drive 
rotor mounted for rotation about the stator and 
cylinders, and connections between the rotor and 
pistons operable to reciprocate the pistons of 
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opposing cylinders in unison and in the same 
pumping sense on actuation of the rotor. 

6. A crankless rotary pump comprising a 
stator having inlet and outlet connections, an 
even number of radial cylinders equally spaced 
about the stator in two parallel planes, said 
cylinders having valved communication with the 
inlet and outlet connections, opposing cylinders 
positioned in different planes and having their 
pump portions communicating with one another, 
pistons reciprocably mounted in the cylinders, a 
drive rotor mounted for rotation about the stator 
and cylinders, and connections between the rotor 
and pistons operable to reciprocate the pistons 
of opposing cylinders in unison and in the same 
pumping sense on actuation of the rotor. 

7. A crankless rotary pump comprising a 
stator having inlet and outlet connections, an 
even number of radial cylinders equally spaced 
about the stator, said cylinders having valved 
communication with the inlet and outlet con 
nections, said cylinders positioned in two spaced 
parallel planes with opposing cylinders in differ 
ent planes, pistons reciprocally mounted in the 
cylinders, a drive rotor mounted for rotation 
about the stator and cylinders, two eccentrics 
carried by the rotor at levels corresponding to 
the cylinder levels, the throw of said eccentrics 
disposed 180° relative to each other, and drive 
connections between the pistons of cylinders of 
each level with the eccentrics of corresponding 
eWels. 
8. In a crankless rotary pump, a central stator 

having inlet and outlet connections and provided 
with an even number of cylinders radially dis 
posed therein in two spaced planes normal to 
the axis of the stator, Said pistons having valved 
communication with the inlet and outlet cone 
nections, opposing cylinders being disposed in 
different planes, a rotor concentric with the 
stator and rotatably mounted, two eccentric 
roller bearings and inner and Outer race asseme 
blies carried by the rotor and disposed 180° rela 
tive to each other, said assemblies lying in the 
planes of the cylinders, respectively, members 
mounted for reciprocation within the cylinders 
and connected to the assemblies residing in the 

O 
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S. 
corresponding planes. each of said connections 
including a rod connected to One reciprocating 
member and having a knuckle-like connection 
with a connector at its opposite end, the inner 
race having a connection with the connector 
providing for slight movement therebetween 
along an arc concentric with the stator, and 
rolier thrust bearings between the connector and 
inner race. 

9. In a crankless rotary pump having a central 
stator provided with inlet and outlet connections 
and with radially disposed cylinders, said cylin 
ders having valved communication with the inlet 
and outlet communications reciprocating mem 
bers therein, and a rotor concentrically mounted 
thereabout and carrying a roller bearing and 
race assembly, the improvement which resides in 
the combination therewith of drive connections 
between the reciprocating members and race 
assembly each connection including a rod con 
nected to One reciprocating member and having 
a knuckle-like connection with a connector at 
its opposite end, the inner race having a con 
nection with the connector providing for slight 
movement therebetween along an arc concentric 
with the stator, and roller thrust bearings be 
tween the connector and inner race. 

WALTER BRAUER. 
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