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This invention relates to pumps, and more
particularly to pumps, of the centrifugal
type which comprise a"rotor having( fluid
impelling means, such as a series of blades,
disposed remote from its axis and operating
upon fluid within a raceway, the rotor being

“ disposed within a casing which makes a seal-
ing fit with the same to prevent movement
of the fluid radially inwardly from the race-
‘Way. ' :

An object of this invention is to provide
a pump in which the rotor has located there-
on impelling blades of improved and more
efficient construction. .

‘Another object of the invention is to afford
a pump in which the fluid raceway is tightly
sealed to prevent leakage. -

A still- ?urther.object of the invention is
to provide a pump of extremely simple con-
struction, and which may, as a result, be
manufactured with considerable economy.

The above mentioned and other objects of
the invention of a character which are more
intimately connected with the details of the
illustrated embodiment of the invention,
will become more obvious as the description
proceeds. : :

The invention consists, broadly, of a pump
having a disc type rotor provided on one
face with an annular marginal series of

_ blades which, preferably, are inclined in the

direction . of rotation of the rotor for the
purpose, among others, of increasing the

" force of the tangential impulse given the
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“particles of fluid by the rotor.
cally the blades are located in an annular

* marginal groove in-a lateral face of the
. rotor with their ends substantially flush with
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the surface of the rotor on each side of the
groove. Although the blades are preferably

arranged, on a lateral face of'the rotor, it

is to be understood that this lateral dis-
position of the same is not essential; for this

~reason it will be stated throughout the. de-
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seription and claims that the blades are
marginally disposed, or, in other words, are
remote from the axis of the rotor and at or
adjacent the rotor periphery or margin. -

 The rotor is enclosed in a casing having
a section which faces the surfaee of the rotor
having the series of blades therein, and
which is formed with an annular channel
opposite the series of blades to afford a race-

_ way. This casing section closely receives -
the rotor on each side of the channel and the

More specifi--
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series of blades in order to close the race-
way, and both the casing section and the

rotor are formed with annular co-acting ribs -

in order to minimize leakage from the race-
way. '
In the accompanying drawings there is
illustrated one form-of a device embodying
the features which have above been generally
deseribed, and in these drawings - _
Fig. 1 is a side view of the pump with a
portion of the same shown in section,
Fig. 2 is a front elevational view with a
portion of the casing broken away,

Fig. 8 is 4 fragmentary view of the in-

terior of one of the sections of the rotor
casing, :

Fig. 4 is a fragmentary elevational view
of the impelling blades, and

Fig. 5 is a sectional view on the line 5—5
of Fig. 4. :

Referring to the drawings for a more de-
tailed description, like numerals represent-
ing the same parts throughout the several
views, 10 indicates a casing section having,
upon its inner face, an annular channel 11
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provided with an inlet 12 and an outlet 13 -

extending through the web of the casing sec-
tion. The section 10 is secured adjacent its
periphery to a rear casing section 14, as by
bolts 15 extending through the two sections.
The section 14, upon its inner face, is formed
with a marginal shoulder or flange 16 to pro-
vide a central recess or cavity for the re-
ception of a rotor 17 fixedly secured to a
shaft 18, having a bearing 19 in a boss 20 in
the casing section 10, and a bearing 21 in the
section 14. The rotor is of the disc-type,

-and is provided remote from its axis with a

dove having therein a series of blades
with the walls of the groove substantially
closing the spaces between the blades at the
sides thereof to form buckets. This groove
is marginally disposed, or, in other words, is
remote from the axis and at or adjacent the

‘rotor periphery; further, the groove is, al-

though not necessarily, arranged on a lateral
face of the disk as indicated by the refer-
ence character 22. The blades 23 are ar-
ranged in the groove, which, it will be ob-
served, is of curved or semi-circular forma-
tion in cross section. Since the channel 11,
forming the raceway is also of curved or
semi-circular cross section, there is thus pro-
vided, as illustrated clearly in Figure 1, a
fluid passage, which, in cross sectional shape,
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is continuously curved, without sharp ends
or angles. In other words, the walls of the
raceway and buckets merge, and are sub-
stantially continuous at the lines of junction;
and the cross sectional shape of each bucket
is such that in association with the adjacent
cross section of the raceway, the entire wall
of the bucket and raceway is of eurved or
circular forim. This construction avoids
sharp corners or bends for the water, and
when the same is thrown outwardly by cen-
trifugal action of the rotating disk, a “whirl-
ing effect is imparted thereto by the race-
way, and it returns to the buckets at a point
further on in the raceway without loss of
friction or the creation of eddy currents as
would occur if the raceway and buckets were
not of this curved formation and did not
merge.

As will be noted from an inspection of
Fig. 5, the blades are slightly inclined in an
anti-clockwise direction. which is the direc-
tion of movement of the rotor, and have
their ends 23" substantially flush with the
face of the rotor at each side of the groove
22. It is, of course, understood by one
skilled in the art that in pumps of this
type the blades impart to the particles of
water entering through the inlet opening
into the raceway two impulses, one in a
direction radially of the rotor, which is the
action of the centrifugal force, and another
impulse in a direction at a tangent to the
rotor, which is, of course, the result of the
tangential force. As 1is understood, the
centrifugal force and the tangential forces
created by the revolution of the rotor modify
each other so that the path actually taken
by the particles of ﬂuig is one which is a
component of these two influences. It has
been found that by forwardly inclining the
blades 23 in the manner shown in the draw-
ings the influence of the tangential force is
materially increased, which is highly de-
sirable in this type of pump.

In order to minimize leakage from the
raceway the casing section 10 forms a sub-
stantially water-tight joint with the rotor
at each side of the channel 11 and the series
of blades, as will be clear from an inspec-
tion of Fig. 1. Both the face of the rotor
and the inner face of the casing section are
formed at the sides of the channel and the
series of blades with co-acting and inter-
locking annular ribs 24, which tend to seal
the raceway. ' :

The rotor shaft 18 may be driven through
the pulley 25 adjacent a loose pulley 26. to
which the driving belt is transferred when
operation of the pump is to be stopped. As

is customary, the inlet and outlet openings-

may be provided with the usual nipples 27
which receive the ends of fluid supply and
exhaust pipes 28.

In operating this pump, power is applied
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to the rotor shaft 18 and the rotor is re-
volved in a counter clockwise direction, as
viewed in Fig. 2. Fluid entering through
the inlet opening 12 is engaged by the
blades, generally upon the inner side of the
blades. and the centrifugal force immediate-
ly results in a tendency to throw the water
against the outer wall of the raceway, the
centrifugal force being modified by a for-
ward or tangential force created by the re-
volution of the rotor. The path actually
taken by the fluid is a resultant of these two
forces. Ifach amount of fluid operated upon
in this manner, of course, obtains a great
increase in velocity., This increase in veloc-
ity head of the fluid is immediately im-
parted in the form of pressure head to the
fluid immediately ahead in the raceway, and
the impartation of power results in an im-
mediate decrease in head on the part of the
amount of fluid which again is actuated by
the rotor. In passing through the raceway
the fluid follows the helical course until 1t
reaches the outlet opening, where its very
high velocity head 1s changed to pressure
head, The frequency with which the fluid
is actuated by the rotor during its passage
through the raceway will vary in accordance
with the back pressure at the outlet, high
back pressure at the outlet tending to
Iengthen the path of the fluid by increas-
ing the number of times it is subjected to
the action of the rotor.

In other words, as the back pressure in-
creases, the curves of the line of travel of

the flmid back and forth or into and out of

the rotor will multiply and become sharper,
since the high back pressure prevents the
fluid from passing onwardly within the race-

way for any considerable distance before it

imparts its velocity head to the preceding
fluid and then returns to the rotor for im-
pulsion, ‘

In addition to the action of the rotor, the
form of the raceway changes the direction
of the water and causes it to take the helical
path, and if no other force acted to change
its course or reduce its velocity, it would
again enter the impeller at a point farther
ahead in the direction of its rotation, when
it would again-receive kinetic energy from
the action of the impeller. Due to the small
friction of the discharge and the friction of
the passage through the raceway, in addition
to the head. the pump may be acting against,

the water leaving the impeller will encounter -

a back pressure or pressure head acting in
a direction opposite rotation of the impeller.
This force tends to change the course of the
wiater .counter to the direction in which it
is traveling. The water in-thus changing
its direction gives up its velocity head.to
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the water just ahead of it in .the form of

the pressure head. As the water gives up-
its' velocity head to the water in advance,
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1t is caused, by the several forces mentioned,
to return to the impeller to obtain additional
velocity, and the path it takes is a helical
one. ‘ :
~ The water does not in any substantial or
considerable amount pass through the nar-
row portion of the raceway. Small amounts
of the same may return to the inlet opening,
but not in degrees sufficient to affect the
operation of the pump. :
Furthermore, it will be understood that
the close fit of the rotor within the casing
assists the action of centrifugal force in
maintaining the fluid within the raceway,

> and although small amounts of the fluid

may work inwardly toward the axis due to
the fact that there is too great a clearance
between the rotor and raceway, .the con-
struction is such that in ordinarily opera-
tion this will not occur to an extent suffi-
c¢ient to affect the operation of the pump.

It should be borne in mind that while I.

have described in detail my invention as
embodied. in a working device, the disclo-
sure, in its details, is illustrative merely, and
in no sense restrictive of the invention, such
modifications. being covered by the inven-
tion as come within the scope of the follow-
ing claims. For instance, although the cas-

ing channel 11 is shown as positioned in a

plane paralleling a lateral face of the rotor
on which the blades are located, the inven-
tion is not limited to this precise location
for either the channel or the blades.

When it is stated in the specification and
claims that the series of blades is marginally

disposed. it is simply meant that the blades-

are remote from the axis of the disk, and
are either at or adjacent the margin of the
rotor disk. The statement that the blades
are marginally disposed does not limit the

invention to the positioning of the blades on-
a lateral face. Moreover, when the series

of blades and. raceway are defined as annu-
lar, it is to be understood that the invention
is not to be restricted to either a raceway or
a series of blades which constitutes a com-
plete annulus or ring, and the term is used
in a generic sense to cover a curved or arc-
uale formation of the series of blades or
raceway. :

T claim: - ‘ .

1. A pump comprising a rotor having an
annular marginal groove, a plurality of
blades in said groove, the walls of the groove
closing the spaces between said, blades at
the sides of the blades, and a plurality of

sealing ribs adjacent the groove adapted to

co-operate with complemental ribs on a rotor
casing. : o v
2. A pump comprising a disk rotor hav-
ing an annular groove remote from its axis,
and a plurality of blades in said groove bod-

ily inclined outwardly from said surface in

the direction of rotation of -the rotor, the

8

walls of the groove closing the spaces be-
tween said blades at the sides thereof.

3. A pump comprising a rotor having an
annular groove adjacent its margin, a plu-
rality of blades in said groove having their
ends substantially flush with the surface of

the rotor on each side of the groove, the

walls of the groove closing the spaces be-

“tween said blades at the sides of the blades,
and a plurality of sealing ribs®adjacent the

groove adapted to co-operate with comple-
mental ribs on a rotor casing. o
4. A pump comprising a rotor having an
annular groove remote from its axis, and a
plurality of blades in said groove bodily in-
clined outwardly from said surface in the
direction of rotation of the rotor, the walls
of the groove closing the spaces between said
blades at the sides thereof, and the ends of
the blades being substantially flush with the

~surface of the rotor at each side of the

groove. ‘ : ‘

5. A pump comprising a rotor having an
annular marginal series of - blades and a
casing having an annular channel therein,
said casing on each side of said chanmel
forming a substantially water-tight joint
with the face of said rotor on each side of
said blades. to form a closed fluid raceway.

6. A pump comprising a rotor having an
annular marginal series of blades inclined
in the direction of rotation of the rotor and
a casing having an annular channel therein.
said casing on each side of said channel
forming a substantially water-tight joint
with the face of said rotor on each .side of
said blades to form a closed fiuid raceway.

7. A pump comprising a rotor having an
annular marginal series of blades and a
casing having an annular channel therein,
said casing on each side of the channel form-
ing a substantially water-tight joint with
the rotor on each side of the blades to form
a closed fluid raceway, the casing and rotor
being provided at the sides of the blades
with a plurality of annular co-acting ribs
to prevent leakage.

8. A pump comprising a rotor having an
annular marginal series of blades and a
casing having an annular channel therein.
said casing on each side of the channel form-
ing a substantially water-tight joint with
the said face of the rotor on each side of
the blades to form a closed fiuid raceway,
the casing and rotor being provided at the
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sides of the blades with a plurality of an- -

nular co-acting ribs to prevent leakage.

9. A pump comprising a rotor having an
annular marginal groove. a series of blades
in said groove having their ends substan-
tially fiush with the surface of the rotor on
each side of the groove, and a casing having
an annular channel therein, said casing on
each side of the channel forming a substan-
tially water-tight joint with the said face of
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the rotor on each side of the blades to form
a closed fluid 1'acewaiy, the casing and rotor
being provided. at the sides of the blades
with a plurality of annular co-acting ribs to
prevent leakage. :

10. A pump comprising a rotor having an
annular marginal series of blades, a shaft
for said rotor and a casing having bearings
for said shaft and comprising a section fac-
ing said rotor and having an annular chan-
nel therein opposite the series of blades, the
said casing section forming a substantially
water-tight joint with the said face of the
rotor on each side of the series of blades to
form a closed fluid raceway, said casing sec-
tion having a fluid inlet and outlet.

11. A pump comprising a rotor having an

annular marginal series of blades, a shaft -

for said rotor and a casing having bearings
for said shaft and comprising a section fac-
ing said rotor and having an annular chan-
nel therein opposite the series of blades, the
said casing section forming a substantially
water-tight joint with the said face of the
rotor on each side of the series of blades to
form a closed fluid raceway, the casing sec-
tion and rotor being provided at the sides
of' the blades and channel with a series of
annular co-acting ribs to prevent leakage,
said casing section having a fluid inlet and
outlet.

12. A pump comprising a rotor having an
annular marginal series of blades having
their ends substantially flush with the face
of the rotor, a shaft for said rotor and a
casing having bearings for said shaft and
comprising a section facing said rotor and
having an annular channel therein opposite
the series of blades, the said casing section
forming a substantially water-tight joint
with the said face of the rotor on each side
of the series of blades to form a closed fluid
raceway, the casing section and rotor being
provided at the sides of the blades and chan-
nel with a series of annular co-acting ribs to
prevent leakage, said casing section having
a flnid inlet and oulet.

18. A pump comprising a rotor having an
annular marginal series of blades inclined in
the direction of rotation of the rotor and
having their ends substantially flush with
the face of the rotor, a shaft for said rotor
and a casing having bearings for said shaft
and comprising a section facing said rotor
and having an annular channel therein op-
posite the series of blades, the said casing
section forming a substantially water-tight
joint with the said face of the roter on each
side of the series of blades to form a closed
fluid raceway, the casing section and rotor
being provided at the sides of the blades and
channel with 2 series of annular co-acting

‘ribs to prevent leakage, said casing section

having a fluid inlet and outlet.
14. A pump comprising & rotor.having an

1,619,386

annular groove remote from its axis, a plu-
rality of blades in said groove, the walls of
the groove closing the spaces between the
blades at the sides of the blades, and a plu-
rality of sealing ribs adjacent the groove
adapted to co-operate with complemental
ribs on a rotor casing to form a fluid race-
way.

15. A pump comprising a rotor having
an annular groove disposed on a lateral face
and remote from its axis, a plurality of
blades in said groove, the walls of the groove
closing the spaces between said blades at
the sides of the blades, and a plurality of
sealing ribs on opposite sides og) the groove
adapted to co-operate with complemental
ribs on a rotor casing.

16. A pump comprising a rotor having
an annular groove, a plurality of blades in
said groove forming a series of buckets, the
walls of the groove closing the spaces be-
tween the blades at the sides thereof,.and a
casing having a channel facing said groove,
the casing making substantially water-tight
joints with the surface of the rotor on the
opposite sides of the groove to form a closed
fluid raceway.

17. A pump comprising a rotor having
an annular groove, a plurality of blades in
said groove forming a series of buckets and
having their ends substantially flush with
the surface of the rotor at the sides of the
groove, and a casing having a channel facing
said rotor and making substantially water-
tight joints with the surface of the rotor
on opposite sides of the groove to form a
closed fluid raceway. . ’

18. A pump comprising a rotor having
an annular groove, a series of blades in said
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groove having their ends substantially flush :

with the surface of the rotor on opposite
sides of the groove, the walls of the groove
closing the spaces between the blades at the
sides thereof, a casing having an annular
channel facing said series of blades, the cas-
ing on each side of the channel making a
substantially water-tight joint with the sur-
face of the rotor at the sides of the blades
to form a substantially closed fluid raceway,
and ‘s plurality of annular co-acting ribs on
the casing and rotor at the sides of the blades
serving to prevent leakage from said race-
way.

19. A pump comprising a rotor having
an annular series of blades, a casing sur-
rounding said rotor and having a channel
co-operating with said blades to form a
raceway, and a plurality of annular co-
acting ribs on the rotor and casing at each
side of the series of blades to seal the race-
way -

20. A pump comprising a rotor having
formed on a lateral face an annular groove,
and a plurality of blades in said groove
bodily inclined ocutwardly from said ateral
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face in the direction of rotation of the rotor,
the walls of the groove closing the spaces
between the blades at the sides thereof.

21. A pump comprising a rotor having on

a lateral face an annular groove and a.

plurality of blades in said groove, the walls
of the groove closing the spaces between the

blades at the sides thereof, and a casing-

having an annular channel therein facing
said groove and blades and making a sub-
stantially water-tight joint with the face of
the rotor on opposite sides of the groove to
form a substantially. closed fluid raceway.
22. A pump comprising a rotor having on
8 lateral face an annular groove and a
plurality of blades in said groove, the walls
of the groove closing the spaces between the
blades at the sides thereof, a casing having
an annular channel . therein . facing - said
groove and blades and making a substantial-
Iy water-tight joint. with the face of the ro-
tor on opposite sides of the groove to form a
substantially closed fluid raceway, and a
plurality of cooperating sealing ribs upon
the casing and rotor at opposite sides of the

said groove to prevent leakage from the-

raceway. ‘

- 28. A pump comprising a rotor having on
a lateral face an annular groove adjacent
its margin, a plurality of blades in said
groove, the ends of .which are substantially
flush with the ends of the rotor at opposite
sides of the groove, the walls of the groove
closing the spaces between the blades at the
sides thereof, and annular ribs on the sur-
face of the rotor at opposite sides of the
groove.

24. A pump comprising a rotor having
an annular groove remote from its axis, a
plurality of blades in said groove extending
entirely thereacross to form a series of
buckets, the walls of the groove closing the
spaces between the blades at the sides there-
of, and 2 casing surrounding said rotor hav-
ing a channel facing the groove and blades,
the casing making a substantially water-
tight joint with the surface of the rotor at
the sides of the said groove to form a sub-
stantially closed fluid raceway. ,

25. A pump comprising a rotor having on
a side surface an annular series of blades,
a casing for said rotor having a raceway for
fluid impelled by said blade and interfitting
ribs and grooves on said casing and rotor
at each sigcra of said series of blades to seal
seid raceway. : .

26. A pump comprising a rotor having an
annular series of blades, and annular rib
and groove means at each side of said series
gdapted to interfit with complemental rib
and groove means on 2 rotor casing.

27. A pump comprising a rotor having on
a lateral surface an annular series of blades,
and annular rib and groove means at each
side of said series adapted to interfit with

complemental rib and groove means on a

rotor casing.

28. A pump comprising a rotor having
an annular series of blades, a easing for said
rotor, the rotor having a relatively close fit in
said casing on each side of said series of
blades to provide a substantially fluidtight

raceway and interfitting ribs and - grooves

formed in said casing and rotor to seal said
raceway. S Y

29. A pump comprising a rotor having
on a lateral surface an annular series- of
blades, a casing for said rotor, the rotor hav-
ing a relatively close fit in said casing on
each side of said series of blades to provide
a substantially fluidtight raceway and inter-
fitting ribs and grooves formed in said cas-
ing and rotor to seal said raceway.

30. A pump comprising a rotor having an -

annular groove adjacent its margin, a plu-
rality of blades in said groove bodily inclined
outwardly from said surface in the direction
of rotation of the rotor, the walls of the
groove closing the spaces between said
bladés at the sides thereof, and a casing for
said rotor having a raceway, the casing and
rotor making a substantially fluidtight joint
at the sides of the raceway and said groove,
and the casing being provided with inlet
and outlet openings leading to said race-
way. ' ‘
31. A pump comprising a rotor having
formed on a lateral face an annular groove,
a plurality of blades in said groove bodily
inclined outwardly from said lateral face
in the direction of rotation of the rotor, the

walls of the groove closing the spaces be-

tween the blades at the sides thereof, and a
casing for said rotor having a raceway, the
casing and rotor making a substantially
fluidtight joint at each side of said groove
and the casing having inlet and outlet open-
ings communicating with said raceway.
32. A rotor for a pump comprising &

‘metallic disc having an annular series of

radially disposed blades, pockets formed
in the disc between said blades, said blades
being disposed inwardly from the peripheral

. edge of the disc and remote from its axis

whereby a continuous annular face lies
immediately adjacent said peripheral edge.

33. A pump comprising a casing, a rotat-
able disc in said casing having an annular
series of blades disposed adjacent but in-
wardly from the peripheral edge of the disc
whereby a continuous annular face lies im-
mediately adjacent said peripheral edge,said
casing and dis¢ making a substantially water-
tight fit along said face, and a groove in
said casing forming a fluid passage therein
opposite the blades.

34. A pump comprising a casing, & rotat-
able disc in said casing, said casing having
an annular passage formed therein oppo-
site a lateral face of the disc and adjacent
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its margin, an annular series of blades on
said disc spaced from its periphery to en-

. gage liquid in said passage, said disc and
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casing having a substantially tight fit on
the inner side of the series of said blades
whereby movement of liquid radially in-
wardly is resisted, and supply and discharge
ducts co-operating with said passage.

35. A pump comprising a casing, a rotat-
able disc in said casing, the casing having
an annular passage formed therein oppo-
site a lateral face of the disc and adjacent
its margin, a series of blades on said disc
spaced from its periphery to engage liquid
in said passage, pockets in said disc between
the blades, said disc and casing having a
substantially tight fit on the inner side of
said series of blades whereby movement of
liquid radially inwardly is resisted, and
supply and discharge ducts co-operating
with said passage.

86. A pump comprising a casing, a rotat-
able disc in said casing, said casing having
an annular passage formed therein oppo-
site a lateral face of the disc and adjacent
its margin, an annular series of blades on
said disc spaced from its periphery to en-
gage liquid in said passage, said disc and
casing having a substantially tight fit on
the opposite sides of said series of blades
whereby movement of liquid radially with
respect to said passage is resisted, and

supply and discharge ducts co-operating

with said passage.

37. A pump comprising a casing, a rotat-
able disc in said casing, said casing having
an annular passage therein opposite a lateral
face of the disc and adjacent its margin,
an annular series of blades on a lateral face
of said disc to engage liquid in said passage,
pockets on the'disc between the blades closed

from the periphery of the dise, said disc and -

casing making a substantially tight fit on
the inner side of the series of blades where-
by movement of liquid radially inwardly is
resisted, and supply and discharge ducts
ce-operating with said passage.

38. A pump comprising a casing, a rotat-
able disc in said casing, said casing having
an annular passage therein opposite a lateral
face of the disc and adjacent its margin, an
annular series of blades on a lateral face of
sald disc to engage liguid in said passage,
pockets on the disc between the blades closed
from the periphery of the dise, said disc and

‘casing making a substantially tight ft on

the inner side of the series of biades where-
by movement of liquid radially inwardly
is resisted, there being also a substantially
tight £t between the casing and rotor out-
side the series of blades, and supply and dis-
charge ducts co-operating with said passage.

35. A pump comprising a casing, a rotat-
able disc in said casing, szid casing having
an annular passage therein opposite & lateral

1,610,386

face of the disc and adjacent its margin, an
annular series of blades on a lateral face of
said disc to engage liquid in said passage,
pockets on the disc between the blades, said
disc and casing making a substantially tight
fit on the inner side of the series of blades
whereby movement of liquid radially in-
wardly is resisted, there being also a sub-
stantially tight fit between the casing and
rotor outside the series of blades, and supply
and discharge ducts co-operating with said
passage.

40. In a pump of the class described, a
casing having therein a substantially an-
nular fluid raceway and an inlet and an out
let for said raceway, and a rotor having a
marginal and laterally disposed series of
blades forming buckets adjacent said race-
way, the rotor and the casing making sub-
stantially fluid-tight points at the sides of
the blades, said raceway and buckets form-
ing a fluid passage which is substantially
curved in cross section with the raceway and
bucket walls substantially merging.

41. In a pump of the class described, &
casing having therein a substantially an-
nular fluid raceway and an inlet and an out-
let for said raceway, and a rotor having a
marginal series of blades forming buckets ad-
jacent said raceway, the rotor and the casing
making substantially fluid-tight joints at the
sides of the blades, said raceway and bucket
walls being substantially curved in cross sec-

* tion with the raceway and bucket walls sub-
stantially merging at opposite sides of the.

buckets.

42. In a pump of the class described, &
casing having therein a substantially an-
nular fluid raceway and an inlet and an out-
let for said raceway, and a rotor having a
marginal series of blades forming buckets ad-
jacent said raceway, the spaces between said
blades at the sides thereof being closed, and
the rotor and the casing making substantial-
ly fluid-tight joints at the sides of the blades,
said raceway and bucket walls being sub-

70

15

95

100

105

110

stantially curved in cross section with the -

raceway and bucket walls substantially merg-
ing at radially spaced points whereby to re-
ceive and direct fluid thrown outwardly back
into the buckets at their opposite and radial-
ly inwardly disposed sides. . ,

43. In a pump of the class described; a
rotor having a marginal series of blades, a
casing having therein a passage forming g
raceway adapted to co-operate with said
blades, the rotor and casing making substan-
tially fluid tight joints at the sides of the
blades, said raceway being curved substan-
tially continuously in cross-section and
merging with the buckets whereby to direct
the fluid thrown radially outwardly by the
buckets back inte the same without the for-
mation of eddy currents.

44. Ir a pump of the class déscribed; a

115

126

125

130
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casing having therein a substantially an. walls thereof substantially merging with the
nular fluid raceway, an inlet and an outlet - buckets at their radially outer and radially
for the same, and a rotor having a marginal inner sides whereby to continuously direct
laterally disposed series of blades forming return to the buckets without the formation

& buckets for propelling fluid through said of eddy currents fluid thrown radially out- 15
raceway, the rotor and casing making a sub- wardly therefrom. :
stantially fluid tight joint radially inwardly = In testimony whereof I have hereunto set
whereby to resist the flow of fluid from the my hand. :
raceway, said raceway being curved substan- - _ s .

10 tially continuously in cross section and the ARTHUR W. BURKS. .



