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PUMP COMPANY, OF DAVENFORT, IOWA, A CORPORATION OF DELAWARE.

PUME.

Application filed June 16,

This invention relates to rotary pumps,
and more particularly to the class of pumps
having a rotor mounted in a casing.

An object of the invention is to provide
a pump with a curved or annular passage or
passages ard with a rotor which engages
fluid in such passages and causes it to be de-
livered to a suitable discharge with increased
efficiency and with a relatively larger pres-
sure or volume, or both, than heretofore at-
tainable in a single rotor pump.

Heretofore pumps have been designed
which have incorporated rotating members
with impellers or blades to engage the water
and force it to the discharge opening. In
such designs particular attention has been
paid to the shape of the blades, or the shape
of the buckets, so that the water contained
therein could be thrown outwardly in the
channel to thus take advantage of the cen-
trifugal force inherent in such construction.

After considerable study and observation
of such pumps I have found that it is only
necessary that the rotating members have
pockets of such a chiaracter that sufficient
wateir will be contained in them to adhere
te the water in the passage so that it can
be .carried along with the rotating member
due to its properties of adhesion and
viscosity.

_ I have found that the pockets may. be
shaped within relatively wide limits, that is,
they may be simply cylindrical recesses in
the face of the rotor of sufficient depth to
hold small quantities of liquid therein, or
they may be slots, perforations, depressions,
apertures or the like. Preferably there
should be a relatively large. number of such
small independent pockets so that the sur-
face or surfaces of the rotor contacting with
the water in the passage or passages after
these- pockets have been filled with liquid
will comprise as nearly as possible a maxi-
mum of liguid to which the liguid in the

passage or passages may adhere and thus be

carried around with the rotor. The num-

ber, size and shape of the pockets may be

varied according to the duty to be performed
and the character and viscosity of the liguid
to be handled, the important factor being
that the number, size and shape of the
pockets be such that the area of metal at the

1924. Serial No. 720,258,

outer surface or surfaces of the rotor when
the pockets have been filled with liquid be

- reduced to a minimum.

These and other objects will be apparent
from the following description and annexed
drawings, in which

Figure 1 is a face view of one half of the
pump casing with the rotor enclosed and
part of the rotor broken away.

Fig. 2 is a section on line 2—2, Fig. 1.

Fig. 8 is a section on line 3—3, Fig. 1.

Fig. 4 is an elevation looking in the inlet
opening.

Fig. 5 is an elevation of a modified form
of pump.

Fig. 6 is a section on line 6—86, Fig. 5.

Fig. 7 is a section on line 7—7, Fig. 5.

In the embodiment of my inventipn shown
in Figs. 1 to 4 of the drawings, the pump
comprises a casing, indicated generally at
A, and formed of cup-shaped members 1 and
2 having outer flanges 3, 4 which may be held

together by any suitable means such as bolts

5 which pass through one of the members
and engage threaded apertures 6 in the other
member. The members 1 and 2 of the cas-

.ing are each provided with laterally extend-
ing tubular bosses 7 and 8, respectively, to

receive the shaft 9 to which the rotor 10 is
keyed or otherwise secured for rotation there-
with. These bosses may receive suitable
packing material, thus forming stuffing boxes
closed by the nuts 11, 12, which surround
the shaft 9 and are threaded into the bosses.

The shaft 9 may be carried by suitable out-
board bearings 87, 88, such as indicated in
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Fig. 7, and may be driven by any desired -

power means, such as a motor (not shown).

Projecting inwardly from the members 1
and 2 of the casing are annu’ar ribs or
flanges 20, 21 which form the -inner walls of
the passage 17 and are disposed to have a

.close running fit with the faces of the rotor

10 to prevent any substantial flow of liquid
radially inwardly from the passage 17. The
outer walls of the passage 17 are formed by
the outer curved portions of the pump casing
which meet at 22, 23, and which are ex-
tended to form the flanges 3 and 4. It is

obvious, of course, that the inner wall of the .

passage may project from the rotor but this
1s not a preferred construction because it in-
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~which the

creases the effective area of the rotor against
pressure of the liquid in the pas-
sage 17 can bear, ’

I have found that aside from the design
of the rotor there are several essentials in
the design of the water passage in order
for the water to be taken into the pump and
delivered in large quantities and at relative-
ly high pressure efficiently. One of these
fzatures 1s to arrange the.inlet and outlet
substantially tangentially to the passage in
the casing engaged by the rotor. In the
form shown in Figs. 1 to 4 of the drawings
where the annular passage comprises one
turn that extends substantially once around
the circumference of the casing, it is neces-
gary that either the inlet or outlet be di-
vided to permit the other to pass between
the divided portions. T have, therefore,
shown the inlet 13 as divided from the inlet
opening into two passages 14 and 15, one of
which 1s disposed on one side of the rotor
and one on the other, and between these
passages 14 and 15 is disposed the outlet 16
of the curved or annular passage 17 in the
casing, ,

By this means of placing the inlet and
outlet passages substantially tangentially to
the passage 17 wherein the fluid is engaged
by the rotor, I provide a minimum of
change in the velocity and direction of the
flow of the fluid and thus cause the fluid to
move in natural lines of least resistance.

This also enables me to provide a curved
passage of considerably more than 270° ex-

‘tent wherein the rotor blades act on the lig-

uid in the passage. This greatly increases
the effective length of pressure developing
channel wherein the rotor buckets engage
the liquid. By arranging the outlet and in-
let portions of the passage tangentially of
the adjacent curved passage, and by crossing
them without communication, the extent of
the peripheral passage that is effective in
devefoping pressure 1s limited only by the
dimension of the stop for deflecting liquid
from the curved passage to the outlet and
for preventing free flow of liquid from the
outlet to the inlet end of the curved passage.

The rotor 10 may have pockets of various
number, size and shape, as I have mentioned
above. In the present instance, however, I
have shown in Figs. 1 to 4 a rotor having a
periphery substantially circular in cross
section and conforming to the cross sec-
tional shape of the annular passage 17 in
the pump. The peripheral portion, TIOWQVGI',
is preferably formed integral with the web

. of the rotor and is also provided with cuts

40

or slots so that ribs 18 remain standing up
from the face of the rotor to define pockets
19 in the body of the rotor to contain
liquid.

t will thus be seen that there will be a
relatively large number of these small pock-
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ets to contain liquid which engages and ad-
heres to the liquid in the passage 17 in the
pump and causes the latter, upon movement
of the rotor, to flow around the passage
from the inlet to the outlet.

Between the tangential outlet 16 and the
inner end of the inlet 13 is disposed a water
stop of sufficient size to extend over a plu-
rality of the pockets in the rotor. The stop
has a close running fit with the rotor and
comprises projecting members 26 from the
casing members 1 and 2. These members
26 are preferably formed integral with the
outer and inner walls defining the annular
passage 17 and conform to the peripheral
shape of the rotor so that leakage of lquid
from the passage 17 and the outlet toward
the inlet and the beginning of the passage 17
is substantially prevented., If the rotor car-
ries ribs or blades projecting from the sur-
face thereof, the stop. obviously must be re-
cessed along the lines of rotation of such
ribs or blades, so that they can pass there-
through without interference. Also, the
stop 1s preferably so disposed that it does
not project into the outlet 16 and thus in-
terfere with the easy egress of liquid from
the pump. )

It is desirable, of course, to have the suc-
tion line as large as practical to facilitate
the flow of water into the pump. The size
of the water passage ir the pump, however,
in order to be efficient must be so propor-
tioned that substantially all the liquid
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therein is readily affected by adhesion to 100

the liquid in the pockets in the votor and
can thus be carried along with the rotor.
By providing a tapered inlet to the passage
in the pump engaged by the rotor, I accom-
plish these results, namely of utilizing a
large suction line and a smaller passage in
the pump, and thus also effect a nozzle ac-
tion changing the pressure head of the
water into velocity head.

I have also found it to be quite desirable
to facilitate the increase in velocity of water
in the passage 17 in the pump by progres-
sively tapering the passage from a point ad-
jacent the inlet to a point a substantial dis-
tance around the passage 17 after the wa-
ter is engaged by the rotor. Such tapering
of the passage in the pump is dependent
upon the design of the pump and the per-
formance desired and it may be that the pas-
sage may be tapered one-third or one-half,
or even all the way around. This tapering
of the passage or this reduction of cross see-
tional area allows the water in the pockets
in the rotor to engage the incoming water
and gradually move it along and bring it up
to a maximum speed without breaking the
adhesion and thus causing eddying and loss
of power and efficiency. The distance for
which the water passage 1 the pump casing

should be tapered is, therefore, dependent
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upon the relative speed of the rotor, the size
of the passage, and the viscosity of the lig-
uid being pumped.

The adhesion of the incoming liquid to
the liquid carried in the pockets of the rotor
is greatly facilitated by dividing the inlet
into two portions so that one stream of lig-
uid is directed on each side of the rotor and
these portions of the casing are curved and
shaped to cause the liquid to move in natural
lines of least resistance, as well as being con-
vergently tapered for the purpose set forth
above, -

In this type of pump the velocity attained
by the liquid is usually so high near the dis-
charge portion that considerable power and
efficiency are lost unless the velocity head
of the liquid is converted into pressure head,
I have, therefore, found it very desirable
to gradually taper and enlarge the outlet
from a point adjacent the stop to form in
effect a Venturi tube, and by this means take
advantage of the high velocity of the liquid

‘and utilize it to increase the pressure head.
Tt is also very desirable as mentioned above,
to have the outlet tangential to the passage

in the casing to decrease the resistance of
the rapidly flowing liquid from the pump.

Preferably adjacent the central portion of
the rotor I provide perforations 80 which
serve to balance or equalize the pressure of
the liquid on each side of the rotor and
thus prevent the pressure of the liquid in the
inner portion 31 of the casing from forcing
the rotor over against-either side of the cas-
ing and causing excessive wear or short-cir-
cuiting of the liquid from one portion of
the outer liquid passage radially across the
passage wall of the casing to another portion
of the outer passage. R

‘While I have shown in. Figs. 1 to 4 a pump
having an annular passage of only one turn,
that is extending around the pump only once
circumferentially, it is of course to be un-
derstood that a pump involving my princi-
ples and having a plurality of turns may
readily be designed .and come within the
scope of my invention. I have-shown one
such form of pump in Figs. 5 to 7. In this
form the casing members 40, 41 are similar
to those shown 1n connection with thé pump
above described. The inlet 42 is disposed
nearer the central portion of the pump cas-
ing as the passage 43 of the pump is shown

having substantially two complete turns, one

inside the other. The passage 43 is formed
by walls 43" projecting inwardly from the
casing and comprises, as shown in Fig. 5,
two annular, concentric portions 43* and 43°

‘and connecting these portions is a crossover

passage 43°. The inlet 42 is divided and the

~outlet 45 passes between the divided por-

tions, and both the inlet and outlet are ar-

ranged substantially tangentially to the pas-

sage 43. A stop 47 is arranged in the cas-

8

ing to direct the flow of liquid into the out- -

let and to prevent the flow of liquid toward
the inlet or the passage 43. The stop of
course is of sufficient size to cover a plurality
of pockets in the rotor sc as to prevent leak-
age of liquid from ene passage into another
through the pockets. :

Since the passage 43 comprises an inner
turn wherein passageways are formed on op-
posite sides of the rotor and an outer turn
wherein the rotor buckets are formed on the
periphery of the rotor, these portions of the
passage 43 for convenience have been distin-
guished in certain of the claims by referring
to the inner turn passage portions as op-
posed passageways and to the outer passage
portion as the peripheral passageway. _

The rotor 50 is secured to the shaft 51 to
rotate therewith and the latter may be driven
by any suitable power means (not shown).
The pump casing is provided with stuffing
boxes 52 to engage the rotor, shaft and pre-
vent leakage of water from the casing. Also
the shaft 51 is preferably mounted in out-
board bearings so that the rotor will be held
rigidly against inclining or wobbling toward
the axis of the shaft 51.

- In this embodiment of the invention the
rotor is provided with two annular series of
pockets 53 and 54. The pockets 53 are
formed by cutting recesses in the faces of the
rotor and leaving upstanding rib portions 55
and these pockets are arranged to engage
the passage 43*. The pockets 54 are formed
in the outer portion of the rotor to engage
the liquid in the passage 43*. These pockets
may be of any suitable size and shape but
are shown in the drawings as being between
ribs 56 similar to those carried by the pump
shown in Fig. 1. .

The inlet 42 is preferably tapered conver-
gently and the passage 43* may be tapered
progressively smaller a substantial distance
around its circumference from the inlet.
Also, the outlet 45 may be tapered ‘diver-
gently to convert the higher velocity head
attainable in this pump to pressure head
and thus increase the efficiency of the pump.

It will also be -seen that my invention is
capable of use as a motor in which the rotor
may be driven by a head of water circu-
lating in the pump passage and power can
be taken from the rotor shaft outside the
pump. '

Furthermore, it is to be understosd that
the particular forms of apparatus shown
and described, and the particular procedure
set forth, are presented for purposes of ex-
planation and illustration and that various
modifications of said apparatus and pro-
cedure can be made without departing from
my invention as defined in the appended
claims.

What I claim is:

1. In a retary pump, the combination of a
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rotor, a casing enclosing the rotor and hav-
ing a suitable peripheral inlet and periph-
eral outlet, a curved passage formed in said
casing and extending more than 270° around
the casing from the inlet to the outlet, said
inlet and outlet being substantially tangen-
tial to the curved passage, and crossing each
other without communication, said rotor
having a multiplicity of pockets therein dis-
posed to engage liquid in said passage, and
a stop adjacent the outlet and arranged to
substantially prevent the flow of liquid from
the outlet portion of the passage toward the
inlet portion, the faces of the rotor and the
faces of the walls forming said passage being
disposed sufficiently close to each other to
prevent a substantial flow of liquid radially
mwardly.

2. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and
having a suitable inlet and outlet, a curved
passage formed in said casing and extend-
ing from the inlet to the outlet, said curved
passage compricing a plurality of turns,
said rotor having a multiplicity of pockets
therein disposed to engage liquid in said
passage, and a stop adjacent the outlet and
arranged to substantially prevent the flow
of liquid from the outlet portion of the pas-
sage toward the inlet portion, the faces of
the rotor and the faces of the walls forming
said passage being disposed sufficiently close
to each other to prevent a substantial flow
of liquid radially inwardly, said curved pas-
sage progressively decreasing in cross-sec-
tional area from the inlet for a substantial
distance toward the outlet, whereby the inner
tarn of the passage has a larger capacity
than the outer turn of such passage.

3. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and hav-
ing a suitable peripheral inlet and outlet,
a curved passage formed in said casing and
extending from the inlet to the outlet, said
rotor having a multiplicity of pockets there-
in disposed to engage liquid in said passage,

“and a stop adjacent the outlet and arranged

to substantially prevent the flow of liquid
from the outlet portion of the passage
toward the inlet portion, said inlet being
divided to cause the incoming liquid to enter
said curved passage in two streams, one on
one side of the rotor and the other on the
other side of the rotor, said divided inlet
passages being arranged to provide a rela-
tively small change in the direction of flow
of the liquid into said curved passage where-
by the liquid may be gradually introduced
to the rotor, the faces of the rotor and the
faces of the walls forming said passage
being disposed sufficiently close to each other
to prevent a substantial flow of liquid ra-
dially inwardly.

4. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and hav-

1,685,786

ing a suitable peripheral inlet and outlet,
a curved passage formed in said casing and
extending from the inlet to the outlet, said
rotor having a multiplicity of pockets there-
in disposed to engage liquid in said passage,
and a stop adjacent the outlet and arranged
to substantially prevent the flow of liquid
from the outlet portion of the ‘passage
toward the inlet portion,
divided into two portions to surround said
outlet and direct the incoming liquid to
both sides of the rotor, the faces of the rotor
and the faces of the walls forming said pas-
sage being disposed sufficiently close to each
other to prevent a substantial flow of liquid
radially inwardly.

5. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and
having a suitable peripheral inlet and out-
let, a curved passage formed in said casing
and extending from the inlet to the outlet,
said rotor having a multiplicity of pockets
therein disposed to engage liquid in said
passage, and a stop adjacent the outlet and
arranged to substantially prevent the flow
of liquid from the outlet portion of the
passage toward the inlet portion, saidl inlet
being divided to direct the incoming liquid
to both sides of the rotor, said curved pas-
sage being tapered for a substantial distance
from the inlet portion toward the outlet,
the faces of the rotor and the faces of the
walls forming said passage being disposed
sufficiently close to each other to prevent a
substantial flow of liquid radially inwardly.

6. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and hav-
ing a suitable inlet and outlet, a curved pas-
sage formed in said casing and extending
from the inlet to the outlet, said curved
passage extending around the circumfer-
ence of the pump casing more than once,
said rotor having a multiplicity of pockets
therein disposed to engage liquid in said pas-
sage, and a stop adjacent the outlet and ar-
ranged to substantially prevent the flow of
liquid from the outlet portion of the pas-
sage toward the inlet portion, the faces of
the rotor and the faces of the walls form-
ing said passage being disposed sufficiently
close to cach other to prevent a substantial
flow of liquid radially inwardly.

7. In a rotary pump, the combination of
a-rotor, a casing enclosing the rotor and
having a suitable inlet and outlet, a curved

_passage formed in said casing and extend-

ing from the inlet to the outlet, said curved
passage comprising a plurality of turns, said
rotor having a multiplicity of pockets there-
in disposed to engage liquid in said passage,
and a stop adjacent the outlet and arranged
to substantially prevent the flow of liquid
from the outlet portion of the passage to-
ward the inlet portion, the faces of the
rotor and the faces of the walls forming

said inlet being
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said passage being disposed sufficiently close
to each other to prevent a substantial flow
of liquid radially inwardly. '

8. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and
having a suitable inlet and outlet, a curved
passage formed in said casing and extending
from the inlet to the outlet, said curved pas-
sage comprising a plurality of annular con-
centric portions each ‘extending nearly
around the circumference of the casing and
each portion connected with the adjacent
outer portion by a connecting passage, said
rotor having-a multiplicity of pockets there-

5 in disposed to engage liquid in said passage,

and a stop adjacent the outlet and arranged
to substantially prevent the flow of liquid
from the outlet portion of the passage to-
ward the inlet portion, the faces of the rotor
and the faces of the walls forming said pas-
sage being disposed sufficiently close to each
other to prevent a substantial flow of liquid
radially inwardly. '

9. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor having.

- 8 suitable inlet and outlet, a curved passage
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defined by the rotor and casing extending
from the inlet to the outlet, said curved pas-
sage comprising a plurality of turns, said

_rotor having a multiplicity of pockets there-

in arranged to engage liquid in said passage,
and a stop adjacent the outlet arranged to
substantially prevent the flow of liquid from
the outlet portion of the passage toward the

inlet portion, the faces of the rotor and the

faces of the walls cooperating therewith te
form the passage being disposed sufficiently
close to each other to prevent substantial
flow of liquid radially inwardly from the
passage, said curved passage progressively
changing in cross sectional area over a por-
tion of its length whereby the inner turn of
the passage has a different capacity than
the -outer turn of the passage. )

10. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and hav-
ing a suitable inlet and outlet, said rotor
and casing cooperating to form a -curved
passage o? more than one turn connecting
the inlet and outlet, said rotor having a mul-
tiplicity of pockets therein arranged in a
plurality of series and disposed to engage
liquid in the passage, one series of said pock-
ets being arranged radially inward from the
other series of pockets, and a stop adjacent
the outlet arranged to deflect liquid from

the passage to the outlet of the casing, the

cooperating portions‘of the rotor and stator
that define, the passage being disposed. suffi-

ciently close to each other to prevent a sub-

stantial flow of liquid radially inward from
the passage. A : _

11. In a rotary pump, the combination of
“a rotor, a casing enclosing the rotor and hav-
ing a suitable inlet and a suitable outlet,

1,685,786
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said rotor and casing cooperating to form a

curved passage of moré than one turn con-

necting the inlet and outlet, said rotor hav-
ing a multiplicity of pockets therein dis-
posed to engage liquid in said passage, and
a stop closely fitting the rotor and arranged
to deflect liquid from the passage to the out-
let, the portions of the rotor and the por-
tions of the casing cooperating to form the
passage being disposed sufficiently close to
each other to prevent substantial flow of
liquid radially inward from the passage.

12. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and de-
fining therewith a curved passage that is
connected at its ends respectively fo an inlet
and an outlet each of which is formed in the
outer periphery of the casing, said rotor
having a multiplicity of pockets therein
adapted to engage liquid in said passage,
a stop adjacent the outlet arranged to de-
flect liquid from the rotor to the outlet, the
end portions of the passage connecting re-
spectively with the inlet and outlet being
arranged substantially tangentially relative
to_the adjacent curved portion thereof and
said end portions crossing each other with-
out intercommunication, the portions of the
rotor and the portions of the casing form-
ing the passage being disposed sufficiently
close to each other to prevent a substantial
flow of liquid radially inward from the pas-
sage. ' :
18. In a rotary pump, the combination

of a rotor, a casing enclosing the rotor and
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defining therewith a curved passage of more -

than one turn that is connected at its ends
respectively to an inlet and an outlet formed
in the casing, said rotor having a multiplic-
ity of pockets therein adapted to engage lig-
uid in said passage, a stop adjacent the out-
let arranged to deflect liquid from the rotor
to the outlet, the end portions of the pas-
sage connecting respectively with the inlet
and outlet being arranged substantially
tangentially relative to the adjacent curved

1ok
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portion thereof and said end portions cross-

ing each other without intercommunication,

the portions of the rotor and the portions of
the tasing forming the passage being dis-
posed sufficiently close to each other to pre-
vent a substantial flow of liquid radially
inward from the passage.

14. In a rotary pump, the combination of
a rotor, a casing enclosing the rotor and de-
fining therewith a curved passage that is
connected at its ends respectively to a periph-
eral ilet and an outlet formed 1n the casing,
the end portions of the passage connecting
respectively with the inlet and c atlet being
arranged substantially tangentially relative
to the adjacent curved.portion of the pas-
sage, said inlet end portion being adapted
to introduce liquid into the passage from a
lateral side thereof, the radial dimension of
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the passage heing only a fractional part of
the radius of curvature thereof, the cooper-
ating portions of the rotor and the casing
forming the passage being sufficiently close
to each other to prevent a substantial in-
ward flow of liquid from the passage be-
tween the casing and the rotor, said rotor
having a multiplicity of pockets therein
adapted to engage liquid in the passage, and
stops arranged adjacent the outlet adapted
to deflect liquid from the rotor to the outlet.

15. In a rotary pump the combination of a
rotor, a casing enclosing the rotor and de-
fining therewith a curved passage compris-
ing a plurality of turns, one end portion of
eing connected to an inlet
formed in the casing and the other end por-
tion being connected to an outlet formed in
the casing, said rotor having a multiplicity
of pockets therein arranged in a plurality
of concentric series of different diameters
adapted to engage liquid in the passage, a
stop adjacent the outlet arranged to sub-
stantially prevent the free flow of liquid
from the outlet portion of the passage to-
ward the inlet portion, the cooperaung por-
tions of the rotor and casing forming said
passage being disposed sufliciently close to

each other to prevent a substantial flow of

liquid radially inward from the passage, the

innermost turn of the passage being of’

greater cross sectional area throughout its
length than the outermost passage.
16. In a rotary pump, the combination of

a casing, opposed annular passageways near

the inner periphery of the casing but spaced
therefrom, and a peripheral passageway of
greater diameter than the opposed passage-
ways communicating with the outlet ends of
the opposed passageways, a rotor fitting
snugly within the casing and having pockets
on opposite sides thereof aligned with said
opposed passageways, said rotor also having
peripherally arranged pockets adapted to
act on liquid in the peripheral passageway,
and the inlet and outlet ports communicat-
ing with said passageways.

17. A pump comprising a casing and a
rotor, said rotor and casing cooperating to
define a plurality of annular passages spaced
from the periphery of the rotor and ar-
ranged on opposite sides thereof, blades car-
ried by the rotor adapted to engage liguid
in said passages, an annular peripheral pas-
sageway also defined by the rotor and casing
and communicating with eaid first named
passages and oi greater diameter than the
first named passages and arranged concentric
therewith, blades carried by the rotor adapt-
ed to engage liquid in the peripheral passage,

the rotor and casing having a substantizally.

liquid-tight fit radially inward of each of
said passages, and supply and discharge
ducts cooperating with the extremitiez of
said passages.

1,835,786

-18. A pump comprising a casing having
two parallel opposed fluid- raceways and a
common inlet for said raceways, a third
raceway of greater diameter than eaid par-
allel raceways arranged concentrically there-
with and communicating with one end of
said parallel raceways, an outlet for the third
raceway, and a rotor having annular series

‘of buckets adapted to engage liquid in each

raceway. -

19. In a rotary pump, a casing, opposed
annular’” passageways spaced from the pe-
riphery of the casing, a rotor within the cus-
ing having pockets on opposite sides thereof

aligned with said passageways, an inlet port S

communicating directly with each of said

passageways, a peripheral passageway com-

municating with the delivery end of each of
sald annular passageways, and an outlet port
communicating directly with said peripheral
passageway. :

20. A pump comprising a rotor having an
annular groove in one surface, a plurality of
blades in the groove forming a series of
buckets spaced inwardly from the periphery
of the rotor, a second series of blades carried
on the periphery of the rotor, a casing making
substantially water-tight joints with the lat-
eral surface of the rotor on opposite sides of
the groove to form a radially closed fluid
raceway, said casing also cooperating with
the rotor to define a radially water-tight
peripheral passageway of greater diameter
than the first mentioned passageway, an in-
let for the passageway of lesser diameter
formed in the casing, an outlet for the pas-
sage of greater diameter formed in the cas-
ing, and a communicating duct leading from
the discharge end of the first passageway in-
to the liquid receiving end of the second pas-
sageway.

21. In a rotary pump the combination of
a casing, and a rotor enclosed therein and de-
fining therewith a plurality of annular com-
municating passageways having concentric
portions of different radii of curvature, the
radial width of said passageways being only
a fractional part of their longitudinal ex-
tent, said rotor having a multiplicity of
buckets concentrically arranged and disposed
in different annular series, each annular
series of sald buckets being adapted to en-
gage liquid in the passageway of correspond-
g diameter.

22. In a rotary pump the combination of
a casing, and a rotor enclosed therein and
defining therewith a plurality ‘of annular
communicating passageways having concen-
tric portions of different radii of curvature,
the radial width of said passageways bein
only a fractional part of their longitudina
extent, said rotor having a multiplicity of
buckets concentrically arranged and dis-
posed in different annnlar series, each an-
nular series of said buckets being adapted to
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enga.gg liquid. in the passageway of corre-
sponding diameter, the cross sectional area
of the channel in which the buckets operate

being of greater dimension for the slower
moving series of buckets than for the faster
moving series of buckets,

23. In a rotary pump, the combination of a
rotor, a casing enclosing the rotor and hav-
ing a suitable peripheral inlet and peripheral
outlet, a curved passage extending more than
270° around the casing from the inlet to the
outlet and having a radius of curvature over
one portion of its length materially less than
the radius of curvature of other portions of
its length, said passage being of less cross
sectional area throughout than said inlet
and being of greatest cross sectional area
over the portion of least radius of curvature,
said inlet and outlet being disposed tangen-

.said passage, and a stoF
1

" 4

tially to the curved passage and being ta-

pered convergently and divergently, respec-
tively, in the direction of ﬂovgéof the liquid
and crossing each other without communica-
tion therebetween, said rotor having 'a mul-
tiplicity of pockets arranged in series of

different diameters and so disposed as to.

engage liguid in the different portions of
adjacent the outlet
arranged to substantially prevent the flow
of liquid from the outlet portion of the pas-
sage toward the inlet portion, the faces of the
rotor and the faces of the walls forming said
passage being disposed sufficiently close to
each other to prevent a substantial flow of
liquid radially inwardly from the passage.
In testimony whereof, I hereunto affix my

signature. .
ROBERT E. L. HOLMES.
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