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Colorado 

Filed Oct. 13, 1965, Ser. No. 495,406 
7 Claims. (Cl. 103-101) 

This invention relates to pumps and particularly to 
pumps of the type disclosed in application Ser. No. 
301,312 ?led Aug. 12, 1963, now Patent No. 3,218,982 
assigned to the same assignee. 
As noted in the above referred to copending applica 

tion, liquids such as low density pulps and acid solutions 
present particular problems for known pumps which have 
a relatively large number of moving parts and internal 
moving parts. 

Accordingly, it is an object of this invention to provide 
a novel pump which is simple in construction, has few 
moving parts and is particularly durable for pumping 
liquids such as acid solutions and low density pulps. 
Another object of this invention is to provide a novel 

pump with no internal moving parts and which requires 
only a single seal on the inlet or suction side and no 
seal on the outlet or discharge side of the pump. 

It is a further object of this invention to provide a 
novel pump which is easily adapted for connection to 
transport lines of various orientations. 

Further objects and advantages of my invention will 
become apparent as the following description proceeds 
and the features of novelty which characterize my inven 
tion will be pointed out with particularity in the claims 
annexed to and forming a part of this speci?cation. 

For a better understanding of my invention, reference 
may be had to the accompanying drawings in which: 
FIG. 1 is a sectional side elevation view showing a 

pump, mount and motor drive as an integral assembly 
embodying my invention; 

PEG. 2 is a sectional view taken along lines 2—2 of 
FIG. 1 showing the discharge passage of the stator; 

FIG. 3 is an end elevation view of the casing shell 
shown in FIG. 1; 
FIG. 4 is a sectional view through the inlet and outlet 

passages of an alternate manifold for the pump shown 
in FIG. 1; 

FIG. 5 is a top plan view of the mount and drive motor 
supported thereon embodying my invention; 

FIG. 6 is an end elevation view of the mount and 
drive motor shown in FIG. 5. 

Referring now to the drawing the novel pump embody 
ing my invention generally comprises a rotary member 
1 and a stationary member 2 arranged in a generally 
symmetrical relationship about the axis of rotation of 
the rotary member. 

Rotary member v1 includes a hollow casing split into 
a funnel-shaped shell or disc-like head member 4 having 
an upstream passage 5 concentric with its axis of ro 
tation and a head or disc-like head member 6 to provide 
access into its interior. The head 6 has a hub 8 pro 
truding centrally of its outer surf-ace for direct coupling 
of the rotary shaft of the drive motor to the pump. 
The casing head 6 is detachably secured to the casing 

shell 4 at their peripheries by a plurality of fasteners 
9 disposed in alined circumferentially spaced apertures 
in the head and shell. A seal 10 preferably of O-ring 
type is held between the abutting surfaces of the head 
and shell for pressure sealing of the casing. 
An impeller 11 (-FIG. 3) is provided by a plurality 

of helical blades or vanes 12 which are disposed on 
the inclined inner surface of the casing shell 4 inwardly 
of the upstream passage which are preferably formed 
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as a part of the shell. For some applications the im 
peller blades may be detachably supported on the casing. 
The direction of rotation of the blades is indicated as 
clockwise as viewed in FIG. 3. 

Stationary member 2 includes a stator 14 generally 
disposed interiorly of the casing and a manifold 15 gen 
erally disposed exteriorly of the casing. The stator 
and manifold are detachably secured by a threaded con 
nection at 16. 

In section the stator 14 conforms with the inner sur 
face of the hollow casing with a slight gap therebe 
tween. Stator 14 has a smooth inclined exterior sur 
face 18 facing the inner inclined surface of the casing 
shell inclusive of the impeller 11 and de?nes therewith 
an axial or radial intake passage 19 interiorly of the 
casing which narrows toward its discharge end. ‘ i 
A discharge passage 21 is formed in the stator 14 which 

includes an intake portion or restricted opening 21a 
concentric with the axis of rotation for receiving the 
output of the passage 19 and connects with an axial 
or radial portion 21b extending axially or radially from 
the intake portion 21a and widens toward its discharge, 
end, and a discharge portion 210 concentric with the 
axis of rotation. The discharge passage 21 including 
portions 21a, 21b and 210 is thus formed entirely by 
stationary surfaces. Protruding from the inner wall of 
the stator is a central member 23 which directs the flow 
through discharge portion 210 in a direction oppositely 
of its entry into the rotary casing. Four web or vane 
portions 24 disposed at about 90° in the discharge pas 
sage support the opposing walls of the stator which de 
?nes the discharge passage. 

Referring now particularly to FIG. 1, manifold 15 in 
cludes an inlet passage 25 with an exterior inlet open 
ing 26 and an outlet passage 27 with an exterior outlet 
opening 28 for conducting ?uent material to and from 
the pump. vInlet passage 25 extends along the axis of 
rotation from upstream passage 5 and turns at approxi 
mately right angles before terminating in the inlet 
opening 26. 1Outlet passage 27 extends along the axis of 
rotation generally concentric with but inwardly and 
separated from the inlet passage 25 and turns at approxi 
mately right angles before terminating in the outlet 
opening 28 so as to dispose the inlet and outlet open 
ings in approximately parallel planes with the outlet di 
recting the ?ow at about 180° from the inlet. 
A generally circular ?ange portion 30' includes a 

pluralitylof circumferentially spaced apertures 50 for 
securing the manifold to the support structure at selected 
‘positions through an arc of 360° as will be described 
more fully hereinafter. An annular portion 31 extends 
from the outer side of the plate portion 30 over the up 
stream-end of the casing shell 4. 

Between annular portion 31 and easing shell 4 a sealv 
33 is disposed which comprises the sole exterior seal 
on the suction side of the pump. A mechanical seal as 
shown is preferred but it is understood that other seals 
such as a packing gland will be suitable. 
One alternative manifold 15a is illustrated in FIG. 4 

wherein the outlet opening 28a is disposed in a plane ap 
proximately perpendicular to the plane of the inlet open 
ing 26a so that the discharge flow is about 90° from the 
intake ?ow to the pump. The pump manifolds are easily 
substituted and the positioning of the inlet and outlet may 
by conveniently arranged to adapt to various transport 
line con?gurations. In addition the manifold may be 
rotated and secured at various positions through an arc 
of 360° by selection of the number and the spacing of the 
apertures 50 and associated fasteners which secure the 
manifold to the mount. 
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Another variation in the manifold is to provide either 
the inlet passage or the outlet passage with no outward 
turn so that either the inlet opening or the outlet opening is 
concentric with the axis of rotation. With this arrange 
ment, if the outlet opening is concentric with the axis of 
rotation then the inlet passage will extend outwardly and 
the inlet opening will be disposed at various acute angles 
with the axis of rotation and preferably at a right angle. 
If the inlet opening is concentric with the axis of rotation 
then the arrangement is reversed for the outlet opening. 
The pump hereinabove described is supported by a 

mount 36 (FIGS. 5 and 6) and driven by a suitable motor 
37 directly coupled to the pump. Motor 37 is preferably 
provided with a standard ?ange facing 41 for attachment 
to the mount such as a Nema C ?ange. Mount 36 in 
cludes a base 38 and an upright support 39 for the motor. 

Side braces 42 and 43 extend upwardly from opposite 
sides of the base 33 and are attached to the upright sup 
port 39. A forward brace 44 extends upwardly from 
base 38 and attaches to upright support 40'. A bottom 
plate 45 is seated on the base and attaches between the 
upright support 39 and forward brace 4-4. 

Support 39 has a hollow central portion through which 
the shaft 47 of the motor extends and ?ts into the hub 
8. Support 39 is machined to receive the motor ?ange 
41 and includes a plurality of apertures which aline with 
the apertures of the motor ?ange 41 through which bolts 
49 of other suitable fasteners extend for securing the mo 
tor to the mount. Support 40 is generally semicircular 
in shape as is shown in FIG. 6 and includes a plurality 
of spaced apertures 60 which aline with the spaced aper 
tures 50 in the manifold and receive fasteners such as 
bolts or the like for securing the manifold to the mount. 

In operation, upon rotation of rotary member 1 by 
motor 37, the liquid or ?uent material being pumped 
is conducted to the inlet opening 26 by suitable trans 
port lines (not shown) and passes through the pump as 
indicated by the arrows and out the pump through outlet 
opening 28. More speci?cally, in tracing the ?owpath 
this liquid or ?uent material is ?rst delivered or drawn 
by suction through inlet passage 25, then through up 
stream passage 5 and into intake passage 19 by the cen 
trifugal action of the rotating impeller blades 12. It is 
then directed into intake portion 21a of the stator 4. On 
the stationary or discharge side of the pump, the liquid 
or ?uent material passes through intake portion 21a, por 
tion 2112 which widens or increases in volume toward the 
axis of rotation and is then directed by central member 
23 through discharge portion 21c in a direction oppo 
sitely of its entry through intake passage 5. Outlet pas 
sage 27 then conducts the material through the outlet 
opening 28. 

‘From the foregoing, it is apparent that only a single 
seal is required on the suction side of the pump. The 
pump, mount and motor are an integral assembly and the 
manifold may be constructed and adjusted to accommo 
date transport lines of various ?xed orientations. The 
interior of the pump is easily accessible for inspection 
or repair and a pump embodying the present invention 
comprises only a few parts with no internal moving 
parts. 
_Although I have illustrated speci?c embodiments of 
my invention, various modi?cations may occur to those 
skilled in the art. Therefore, I do not desire my inven 
tion to be limited to the speci?c details illustrated and de 
scribed and I intend by the appended claims to cover 
all modi?cations to fall within the spirit and scope of 
this invention. 

I claim: 
1. A pump comprising a hollow rotary member in 

cluding a funnel-like casing shell having an upstream 
passage at one end concentric with its axis of rotation and 
a casing head closing the opposite end, said casing head 
having a coupling member for receiving the shaft of a 
drive motor and an impeller portion comprising a plu 
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4 
rality of helical blades formed on its inner surface, a 
stationary member having an inclined surface facing the 
impeller portion of the casing shell and de?ning there 
with a radially extending passage interiorly of the rotary 
member narrowing toward its discharge end for receiving 
?ow from said upstream passage, said stationary member 
having ?rst and second stationary disc-like portions in 
terconnected in spaced arrangement to de?ne a discharge 
passage inclusive of an intake portion for receiving the 
output of the said radially extending passage, an inter 
mediate portion extending radially and widening toward 
its discharge end and a discharge portion concentric with 
said axis of rotation so the ?uent material delivered into 
said upstream passage is directed through said radially 
extending passage under centrifugal in?uence of the im 
peller portion during rotation of the rotary member and 
is directed into the discharge passage of the stationary 
member and out its discharge portion in a direction op 
positely of its entry into the rotary member, said station 
ary member including manifold means having an inlet 
passage with an intake opening for passing ?ow into the 
upstream passage of the casing shell, and an outlet pas 
sage with an outlet opening for passing ?ow from said 
discharge passage, the inlet opening disposed in a plane 
different from the outlet opening, said manifold means 
including a ?anged portion extending over the upstream 
end of the casing shell, a ?uid pressure seal disposed 
between a surface of said casing shell and a surface of 
said ?anged portion de?ning with said upstream passage 
an intake ?ow path into the interior of the rotary mem 
ber, said seal comprising the sole external seal for the 
pump, and a base mount having upright portions sup 
porting the manifold means and drive motor having a 
shaft coupled to said coupling member of the casing head 
for supporting said stationary, rotary and drive motor as 
an integral assembly. 

2. A pump comprising ?rst and second head members 
joined at their peripheries and shaped to form a hollow 
interior chamber through which ?uent material is moved, 
said ?rst head member having means ‘for coupling it to 
a drive means by which the head members are rotated 
conjointly for moving the ?uent material in and out of 
the chamber, stationary conduit means including an outer 
inlet member and an inner discharge member de?ning 
inlet and discharge passages in concentric arrangement for 
conducting ?uent material to and from said chamber 
through a central portion of the second head member, 
?uid pressure sealing means supported by a surface of 
the stationary means in contacting relation with a sur 
face of the second head member concentric with the in 
let passage and de?ning with said inlet passage an intake 
?ow path into the interior of the chamber, said sealing 
means comprising the sole external seal for the pump, 
?rst and second stationary disc-like members intercon 
nected in spaced arrangement and supported from an 
inner portion of the stationary means in spaced relation 
to said head members, said ?rst disc-like member being 
disposed in facing proximity to said ?rst head member 
and de?ning with said second disc-like head member a 
?rst radially extending passage bounded by stationary‘sur 
faces and communicating with said discharge member pas 
sage centrally of the chamber and de?ning with the sec 
ond disc-like member a restricted opening at the periphery 
of the chamber communicating with said radially extend 
ing discharge passage, the second disc-like member being 
disposed in facing proximity to the second head member 
and de?ning with said second head member a second 
radially extending passage in communication with said 
inlet passage centrally of the chamber, said second pas 
sage communicating with said restricted opening at the 
periphery of the chamber, impeller vanes on the inner sur 
face of the second disc-like member extending into the 
second passage for directing entering ?uent material ?ow 
radially outwardly through said second passage, through 
said restricted opening and then through said ?rst passage. 
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3. A pump according to claim 2 wherein said ?rst 
radial passage progressively widens in section toward its 
discharge end. 

4. A pump according to claim 2 wherein said second 
radial passage progressively narrows in section toward its 
discharge end. 

5. A pump according to claim 2 wherein said ?rst 
radial passage progressively widen in section and said 
second radial passage progressively narrows in section 
toward their respective discharge ends. 

6. A pump as set forth in claim 2 wherein said ?rst 
and second disc-like members are interconnected by at 
least one web portion extending radially of said disc-like 
members so that the flow of material through the ?rst 
radially extending passage is substantially uninterrupted. 

7. A pump as set forth in claim 1 wherein said station 
ary conduit means include radially extending conduit 
extensions on the inlet and outlet members respectively 
and disposed in different planes, the head members and 
said stationary conduit means including means for sup 
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porting the conduit means ‘at selected positions through 
an arc of 360° so as to change the plane in which said 
conduit extensions are disposed. 
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