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(ill. 103-96) 8 Claims; 

This invention relates to rotary pumps, and» 
more particularly to» pumps comprising a rotor 
having liquid impelling means, such as a plurald 
ity of marginal buckets operating in an annular 
pressure building passageway. ' 

It is an object of the present invention to pro 
vide a, pump which can be operated eiliciently in 
either direction of rotation of the rotor. 

It; is another object of the present invention 
' to provide a rotary pump which is relatively sim 
ple and easy to manufacture, and which is equally 
e?lcient when operated to pump in either direc 
tion. 

It is a further object of the present invention 
to provide a pump wherein casing sections, in 
cluding the‘ inlet ‘and outlet portions, are sub 
stantially identical and interchangeable.‘ 
Other objectswill be apparent from-the fol 

lowing description of the invention, as illustrated 
in the accompanying drawings, in which: 
Figure 1 is an elevational view, partly in sec 

tion, of a pump embodying the present inven 
tion; . . , ' - ' 

Fig. 2 is a sectional view, with parts removed, 
taken on the line 2-2 of Fig. 1; ‘ 

Fig. 3 is an elevational view of a portion of the 
rotorshowing a desirable construction; _ _ 

Fig. '4 is a plan view of one of the two identical 
casing members; and ’ 

Fig.‘ 5 is an elevational view of one of the cas 
ing members showing the integral construction. 

Referring more particularly to the drawings, 
wherein like parts are designated throughout the 
several views by like letters and numerals of ref 
erence, a pump casing has two substantially 
identical casing sections I. Each casing section 
comprises a suitable supporting-base portion 2, 
and a substantially cylindrical body portion. 
The body of each casing section is provided 
around its periphery with a rim 5 having a face 
6 for cooperation with the corresponding face of 
the mating casing section, whereby a seal between 

. the casing rims may be eiiected. Adjacent the 
rim of the casing section is an internal, annular 
channel ‘I, which registers with a corresponding 
annular channel in the other casing‘ section and 

- cooperates to form the pressure developing pas 
sageway of the pump. 
Two casing sections, designated in‘ and lb in 

Y Figs. 1 and 2, may be secured together in ?uid 
tight relation by suitable means, such as bolts 
8 which pass through mating apertures 8a of the 
rims. vThe bolt receiving apertures 8a are ‘sym 
metrically arranged with respect to a plane par 
allel to the ‘axis or the shaft and bisecting the 
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base 2, so that the apertures of eachcasing sec 
tion will register with similar holes in the coop 
erating casing section when they are brought 
face to face. To facilitate machining of the rims, 
suitable recesses 9 may beformed in the faces 6 
of, the casing members. When the casing sec 
tions are thus secured together with the chan 
nels ‘i- in register, they form a pressure building 
passageway, the outer wall of which is formed 
by inner .walls iii of the rim portions 5 of the 
casing members. 

Similarly, the inner portions of the channel 
1 are formed by the shoulders or the central por 
tions ii concentric with the inner faces iii of 
the rims. The central portions i i are disposed 
suihciently close to a rotor I‘! to substantially 
restrict the ?ow of ?uid radially inward from the 
?uid passageway formed by the channels '5. 
The casing sections la and lb may be provided 

with shaft supporting brackets or bossesii, which 
are preferably internally threaded and substan 
tially concentric with the annular pressure de- - 
veloping passageway.~ The bosses 3 receive suit 
able bearings it and I5, in which a rotor shaft 
86, carrying the rotor ii, is rotatably supported. 
The bearings‘ it and it may be adjusted by ad 
justabie bearing nuts i2 and i3, which are ex 
ternally threaded and engage the internal 
threads of one of the bosses 3. 
The rotor is mounted on the rotor shaft it for 

rotation therewith, and comprises a circular disc 
‘ iii having a hub IS, an intermediate web portion 
and an outer peripheral portion carrying impeller 
ribs or vanes 20. The disc l'i, near the base of 
the ribs 20, has a close working ?t between the 
central portions ll of the casing sections i, 
whereby liquid in the annular passage is sub 
stantially prevented from ?owing radially inward 
toward the central portion of the casing. ‘The 
‘ribs 20 are preferably formed at both sides of the 

' vperipheral edge .of the rotor and form suitable 
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buckets which engage the liquid in the liquid pas 
sage. 
the side walls of the liquid passageway and the 
peripheral edges of the buckets may be spaced 

' from the circumferential wall of the passage 1. 
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_‘ Each casing section is provided with a port boss 
4, and, as shown in Figs. 1 and 2, where two cas 
ing sections are assembled these bosses are desig 
nated as to and 4b. The bosses la and 4b form 
the inlet and outlet ports 22:: and 22b, which 

, are preferably internally threaded to receive suit 
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able‘pipe connections (not shown) to bring the 
?uid to and take it away from the pump. 
Whether the port 22a be the inlet or outlet of 

The edges of .the buckets are spaced from‘ 
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the pump is dependent upon the direction of ro 
tation of the pump rotor. In Fig. 5, showing one 
of the casing sections, a port 22 is indicated in 
dotted lines at the upper ‘right-hand- portion, 
and this port communicates with one end of the 
liquid passageway ‘I. 
When two casing sections are secured together, 

as shown in Figs. 1 and 2, the ports 22a and 22b 
are disposed angularly relative to each other, 
each port being opposite the end of the passage 
way i in the other casing section. Between the 
ports 22a and 2217 the casing sections are shaped 
to provide a stop 25 to prevent the ?uid being 
pumped from passing directly from the outlet 
end of the passageway 'l to the inlet end thereof. 
To provide the stop, each pump casing section has 
a shoulder 26 extending radially inwardly from 
the rim, and this portion 26 closely overlies the 
peripheral'edge of the rotor. Also, each casing 
section is provided with a stop portion 2| extend 
ing closely adjacent the sides of the rotor in the 
region of the stop so that liquid being pumped 
will be de?ected from the liquid passageway 
directly from the outlet of the pump. 
Adjacent one end of the passageway ‘I in each 

of the casing members is a depressed portion. In 
the casing member la the depressed portion‘ua 
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Similarly, when the rotor is operated in a coun 
terclockwise direction the outlet is 221) and the 
inlet is 22a. Thus, with the above construction; 
the pump will have the same performance char 
acteristics, regardless of the direction in which 
the rotor is caused to rotate. I 

It will be seen from Fig. 5 that the stop portion 
of the pump section and the major portion of the 
pressure developing passage are symmetrically 
disposed with respect to a plane vbisecting the 
stop and passing through the axis of the casing. 
The ends of ‘the pressure developing passage in a 
single casing section are different in that one end 
opens toa port and the other does not. If the 
casing section be made with an integral base, the 
base is also bisected by and symmetrically dis 
posed with respect to the above mentioned plane.‘ 
When the two pump casing sections are disposed 

' together, it will be seen that the inlet and outlet 
20 

(Fig. 2) is opposite the port 22b of the other . 
casing section, and in the casing section lb the 
depressed portion 24b is opposite the port 22a of 
the ?rst mentioned casing section. These de 
pressed portions facilitate ingress of the water to 
both sides of the rapidly moving rotor on one side 
of the stop and egress of the water from both sides 
of the rotor on the other side of the stop, the 
registering stops of each section cooperating to. 
prevent leakage of water therebetween. It will 
thus be seen that in each casing member one end 
of the channel ‘I terminates in a port 22, the other 
end terminates in a large depressed portion to 
cooperate with the port of another casing section. 
Leakage of ?uid from the central portion of the 

casing through the shaft openings is prevented by 
suitable packing glands, such as seals 28., Each 
seal comprises a rotatable deformable member 29 
of rubberlike material and a rotatable sealing 
member 3&3, which may be a metal or a self-lubri 
cating metallic material, and which is pressed 
against the surface of a stationary metal sealing 
member 3! by a spring 32. A stationary deform 
able ring 33 of rubberlike material is disposed 
between the stationary sealing member and a 
shoulder 34 and is adapted to be forced against 
the surface of the sealing shoulder 21 by the 
spring 32 so as to effect a ?uid seal between the 

v stationary, wear-resistant member ill and the 
shoulder 34. The rotatable deformable member 
29 eifects a seal between the shaft and the rotat 
able - member 30. A centrifugal de?ector 36, 
which is provided on the rotor shaft between the 
pump and the bearing to de?ect and throw oil‘ by 
centrifugal force any liquid that may collect on 
the rotor shaft, thereby prevents such liquid from 
entering the bearings. 
'The‘pump may be driven by any prime mover. 

such as an electric motor coupled to the shaft l6. 
When the pump is in operation with the rotor 
turning clockwise (from the shaft coupled end) 
2222 is the inlet and 22a is the outlet. The move 
ment of the rotor with the buckets in its marginal 
portion through the passageway 1 causes the 
liquid to move from the inlet 22b through the 
pressure developing passage and be discharged 
through the outlet 22a at relatively high pressure. 
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ports are equidistant from the axial plane bisect 
ing the stop. It is also apparent from the draw 
ing that the v major portion of the pressure 
developing passage, as well as of the pump casing, 
is symmetrically disposed about an axial plane 
symmetrically dividing the rotor; 
Pumps of the type having a rotor with marginal 

buckets to engage liquid and cause it to pass 
through an annular pressure developing passage 
way may be made relatively simply and 'at con 
siderable saving in cost by utilizing the present 
invention and making the casing sections identi 
cal, with portions symmetrical lo1" equidistant 
from an axial plane, as set forth above. . 

It will be understood that numerous modi?ca 
tions of the construction shown may be resorted I 
to without departing from the spirit of this 
invention, as de?ned in the appended claims. 
What we claim is: . 
l. A pump casing for a pressure developing 

pump of the type having ai‘rotor with a central 
disc portion and with a plurality of marginal 
buckets to develop ?uid pressure in an annular 
pressure developing passageway, comprising two 
substantially identical mating casing sections, 
each section having an integral base portion, an 
integral shaft supporting boss and ‘a substan 

' tially cylindrical body portion, said body portion 
having a central portion for close working ?t with 
said disc portion of said rotor to prevent liquid 
from ?owing inwardly toward the central portion 
of said casing section and a rim which has a face 
for cooperation with the face of the mating 
sections, an annular channel in each section adja 
cent said rim, the channels in the two sections 
registering and forming together an annular 
pressure developing ?uid passageway, the ter-‘ 
minals of said ?uid passageway being ports for 
ingress or egress of ?uid, a stop between said 
ports for de?ecting ?uid from said passageway 
into the outlet port, said stop comprising a shoul 
der portion in each section adapted to closely 
overlie the outer periphery of said rotor and 
extending to theplane of the face of said rim, 
said ports and portions of said passageway being 
substantially equidistant from an axial plane 
bisecting said stop and said base portion, portions 
of said passageway and said stop being symmetri 
cal with respect to said plane, whereby a. pump is 
provided in which the rotor may. be caused to 
rotate in either direction without varying the 
characteristics of the pump. - - ’ 

2. A pump casing for a pressure developing 
pump of the type having a rotor with a central 
disc portion and with a plurality of marginal 
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“buckets to develop ?uid pressure‘in an annular 
pressure developing passageway, comprising two 

- ,substantially identical mating casing sections, 
1 each section having a substantially cylindrical 

, body portion, said body portion having a central 
portion for close working ?t with said disc por 

~ tion of‘ said rotor to prevent liquid from ?owing 
inwardly toward the central portion of said cas 
ing section and a rim which has a face for coop 
eration with the face of themating sections, an 
annular channel in each section adjacent said 
rim, the channels in the two sections registering 
and forming together an annular pressure devele 
oping ?uid passageway, the terminals of said 
?uid passageway being ports for ingress or egress 
of ?uid, a stop between said ports for ‘de?ecting 

, ?uid from said passageway into the outlet port, 
said stop comprising shoulder portions adapted to 
closely overlie the outer periphery of said rotor 
and extending .to the plane of the face of said 
rim, said ports ‘and- portions of said passageway 
being substantially equidistant from an axial 
plane bisectingsaid stop, portions of said pas 
sageway and said stop being symmetrical with 
respect to said plane, whereby a pump is provided , 
in which the rotor may be caused to rotate in 
either direction without varying the characteris 
tics of the pump. - 1 

3. A pump casing for. a pressure developin 
pump of the type having a rotor with a central 
disc portion, and with a plurality of marginal 
buckets to develop ?uid pressure in an annular 
pressure developing passageway, comprising two 
substantially identical mating casing sections, 
each section having an integral base portion, an 
integral shaft supporting boss concentric with 
said pressure developing passageway and'a sub 
stantially cylindrical body portion, said body 
portion having,a central portion for close work 
ing ?t with said disc portion of said rotor to 
prevent liquid from ?owing inwardly toward the 
central portion of said casing section and,a rim 
which has a face for cooperation with the face of 
the mating sections, an annular channel in each 
section adjacent said rim, the channels in the 
two sections'registering and forming together an 
annular pressure developing ?uid passageway, 
the terminals of said ?uid passageway being ports 
for ingress or egress of ?uid, a stop between said 
ports for de?ecting ?uid ‘from said passageway 
into the outlet port,v said ports and portions of 
said passageway being substantially equidistant 

- from an axial plane bisecting/said stop and said 
- base portion, portions of said pressure developing 
passageway intermediate its ends and portions of 
said stop being symmetrical with respect to said 
plane, whereby a pump is provided in which the 
rotor may be caused to rotate in either direction 
without varying the characteristics of the pump. 

4. A pump casinglfor a pressure developing 
pump of the type having a rotor with a central 
disc portion and with a plurality of marginal 
buckets to develop ?uid pressure in an annular 

' pressure developing passageway, comprising two 
substantially identical mating‘ casing sections, 
each section having a substantially cylindrical 
body‘ portion and‘anintegral base, said body 
portion having a central portion for close work 
ing?twithsaiddiscportlonofsa/idrotortopre 

_ vent liquid from ?owing inwardly towardthecen 
tral portionofsaidcasingsectionandarimwhich' 
has a face for cooperation with the face oflthe 
matingsections,anannularchannelineachsec 
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sections registering and forming together an _ 
annular pressure developing ?uid passageway, the 
terminals of said- ?uid passageway being ports 
‘for ingress or egress of ?uid, a stop comprising a 
shoulder portion in each casing section between 
said ports for de?ecting ?uid from said passage 
way into the outlet port, said ports and portions 
of said passageway being substantially equidis 
tant from an axial plane bisecting said stop, 
portions of said passageway intermediate its ends 
and portions of said stop being symmetrical with 
respect to said plane, whereby a pump is provided 
‘in which the rotor may be caused to rotate in 

, either direction without varying the character 
istics of thepump. 

5. A pump casing for a pressure developing 
pump of the type having a rotor with a central 

vdisc portion and with a plurality of marginal 
buckets to develop ?uid pressure in an annular 
pressure developing passageway, comprising two 
substantially identical mating sections, each mat 
ing section having a base portion, a, hub portion 
to receive a rotor shaft and a ?uid seal, and a 

, body portion to receive a rotor disc, said body 
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portion having a central portion for close work 
ing ?t with'said disc portion of said rotor to pre—' 
vent liquid from ?owing inwardly toward the 
central portion of said casing section and a rim , 
which has a face for cooperation with a corre 
sponding face of the mating sections, an annular 
pressure developing channel in each section adja 
cent said rim and having a port at one end, the 
channels in the two sections registering and 
forming a pressure developing passageway with 
each end terminating in a ?uid port and a stop 
between the terminals of said passageway, said 
stop having- a shoulder which closely overlies the 

' periphery of said rotor disc and a portion closely 
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adjacent the sides or said disc, said ports being 
equidistant from a vertical, axial plane substan 
tially symmetrically dividing said base and said 

- stop, portions of said pressure developing1>pa's-. 
sageway intermediate its- ends and portions of 
said stop being symmetrical with respect to said 
plane. ' ‘ 

6. A single stage pump having a rotor with a 
central disc portion and with a plurality of mar 
ginal buckets to developv ?uid pressure in an an 
nular'pressure developing passageway‘, two sub- _ 
stantially-identical mating casing sections, each 
casing vsection having a portion in close working 
‘fit with a side of the rotor radially inwardly of 

- said passageway to prevent ?ow of liquid ridially 

I edge of the rotor disposed between the terminals ' 

inwardly toward the central portion of the pump, 
each section having a substantially cylindrical 
body portion and an integral shaft supporting 
boss, said-boss being internally threaded and 
carrying bearings adjustable longitudinally of 
said boss‘ to center said rotor with respect to 
said sections, said cylindrical body portion hav 
ing a‘central portion and a rim with a face for 
cooperation with the corresponding face of the 
mating section, an annular channel adjacent the 
rim, said channel terminating at one end in a 

. port and at the other'end in a' depressed portion. 
a shoulder for closely overlying the peripheral 

I of said channel, said shoulder terminating sub 
70 'stantially at the plane of the face of said rim,. 

7 portions of said shoulder and said channel inter 
mediate its ends being. substantially symmetrical 
1y arranged about an axial'plane bisecting said 
shoulder, whereby a pump is provided in which 

tion adjacent said in the two is the rotor may be caused to rotate in either dim. 
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tion without varying the characteristics of‘ the 
pump. _ I . 

7. A single stage pump having a rotor with a 
central disc portion and with a plurality of mar 
ginal buckets to develop fluid pressure in an an 
nular pressure developing passageway, two sub 
stantially identical mating casing sections, each 
casing section having a portion in close working 
fit with a side of the rotor radially inwardly of 
said passageway to prevent ?ow of liquid radially 
inwardly toward the central portion of the pump. 
each section. having a substantially cylindrical 
body portion and an integral shaft supporting 
boss carrying adjustable bearings to center said 
rotor ‘in said casing, said body portions having a 
central portion and a rim with a face for coop 
eration with the corresponding face of the mating 
section, an annular channel adjacent the rim, 
said channel terminating at one end in a port 
and at the other end in a depressed portion, a 
shoulder for closely overlying the peripheral edge 
of the rotor disposed between the terminals of 
said channel, said shoulder terminating substan 
tially at the plane of theiace of said rim, said 
channel intermediate its ends being substantial 
ly symmetrically arranged about an axial plane 
bisecting said shoulder, whereby a pump is pro 
vided in which the rotor may be caused to ro 

20 

tate in either direction without varying the char? . 
acteristics of the pump. . 

8. In a rotary pressure developing pump a cas 
30 
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ing, a pressure developing passage in said casing, 
a rotor having buckets to engage liquid in said 
passage, said casing comprising a pair oil-.5111; 
stantially identical casing sections cooperatively 
providing said liquid pressure developing passage, 
an inlet and an outlet communicating with the 
ends of said passage, a liquid de?ecting stop hav 
ing a portion which closely overlies the peripheral 
edges or the rotor and a portion which closely 
overlies the sides of said rotor in the vicinity of 
the marginal buckets, said stop being between the 
inlet and outlet to direct ?uid into the outlet, 
portions of said pressure developing passage and 
portions of said stop on each side of a medial 
plane through saidstop and through the axis 
of the pump being substantially identical, said 
pressure developing passage at the lateral edges 
of said buckets being of substantially greater 
width than thewidth of the opening in said stop, 
said inlet and said outlet being substantially equi 
distant from said plane whereby a pump is pro 
vided in which the rotor may be caused to rotate 
in either direction without changing the charac 
teristics of the pump, said rotor having a solid 
annular portion in working ?t within said casing 

, radially inwardly of said pressure developing pas 
sage which prevents liquid from ?owing radially 
inward toward the central portion of said casing. 

CHARLES v. COPELAND. , 
FREDERICK s. 'SCHRAGE. 


