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1o all whom it may concern:

Be 1t known that I, Cuester CoMsTock, a
citizen of the United States, residing in
Ridgewood, in the county of Bergen and
State of New Jersey, have invented certain
new and usetul Improvements in Pumps, of
which the following is a specification.

The objeet of this invention is to provide
an mproved form of pump having means
whereby water or other fluid is first glven a
movement by centrifugal force, outward
from the center to the periphery of the im-
peller, and thereupon the water engages
members that will serve to force it in an
axial direction. - o

A furcher object of the invention is to
provide in connection with such impeller,
statlonary members in the casing that will
receive the water advanced in a forward or
axial direction, and assist in the forward

movement of the water.

A further-object is to thereupon direct the
water driven forward, causing it to be
turned 1n its course and moved toward the
axis of the impeller shaft, for the purpose
ot being received by another such 1mpeller,
that is, by another stage of the pumping
apparatus, in which second stage, being a
duplicate of the first, the movement of the
water 1s still further accelerated.

In the accompanying drawing represent-
ing an embodiment of my 1nvention, Figure

1 1s a vertical axial section through a single
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< Torm of outlet.
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portion of the shell.

~shows an end or partition wall of the

stage pump. Fig. 2 is a vertical section
through the impeller member, showing a
I'1ig. 3 is an end view
of the part shown in Fig, 2. Fig. 4 shows
In perspective the impeller member. F 1g.
o shows the ring member of the shell with

the stationary blades that cooperate directly

with the propeller peripheral blades. Fig. 6
casing
with the blades for directing the water in.
ward to the next stage. Fig. 7 is a vertical
axial section of a multi-stage pump, corre-
sponding swith the other views; but on re-

duced scale; and Fig. 8 shows a modified

The impeller member is shown as com-
prising a disk or body portion 8 extending

from a hub 9, that is secured on a driving

shaft 7, which may be rotated by a pulley 6
or other-source of power. The disk member
18 provided on its 1nlet face with a series

‘llil---h-

| blades 10 extending preferably radially out-
~ward, and preferably perpendicular to the

plane of the disk. These blades 10 do not
extend mward to the hub; but have a cuta-

way portion at 11, whereby the radial edges
12 of these blades engage a wall 18 for fthe

shell 14, An inlet is provided around the
hub at the bore of this circular wall 13. A
bearing member 15 is provided that is suit-
ably secured to this end wall 18 and is some-
what cup-shaped around the journal 16, and
18 provided with an inlet pipe 17, whereby
the water can pass into the cup portion

around the bearing, and through the inner

opening of the wall 13, to be received by the
pockets; that are formed by the blades 12,

‘the portion of the disk 8 between the blades,

and the stationdary wall 13. The rotation of
the impeller would cause the water in these
pockets to be thrown radially outward by
centrifugal force, and the water will be
forced against the bore of the shell. On the
periphery of the impeller at {he outlet of

these pockets, are provided a circular series

of blades, arranged similar to the blades of
a propeller or fan. A\ series of blades 21 are
arranged on the periphery of the disk,
which are all inclined 1n the same rotative
direction to the plane of the disk, and the
adjacent extremities of the blades are prac-
tically opposite in a longitudinal direction,
thus forming what amounts to a continuous
circular series of blades and these blades ex-
tend radially outward from the periphery of
the disk, with their outer edgesin engagement
with the bore of the shell. There is prefer-
ably one blade at the outlet of each of the
pockets formed by the said radial blades.
These blades preferably extend from the
edge of the disk toward the free radial edge
of the pocket blades 12, and their extremi-
ties are arranged in the same plane and ride
against the partition wall 13, that is engaged
by the radial blades. Each of the pockets
also preferably has a wall 19 at its outer end
somewhat triangular in shape, extending
longitudinally from the periphery of the
disk at the bottom of the proj ecting or over-
hanging inner edge of these blades 21, and
also connecting with the outer peripheral
edge of the pocket blades 12.

The impeller is rotated in the direction
indicated by the arrow in Fig. 4, so that the

of * edge of the blade engaging the partition
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wall 13 advances, and the water that is| other stage of the pump, comprising an im- 65

driven out by centrifugal force 1n the
pockets, will be received or caught by this

front end 20 of the blade riding against the

end wall 13. and the rear face 18 will strike
the water and tend to-cause it to move longi-
tudinally along the periphery of the 1m-

peller, the water being driven outward, hav-

ing naturally a considerable circular motion
and being partly carried around with' the
impeller. For the purpose of further direct-
ing the water forward or longitudinally, and
also make use of this rotary motion, a series
of statioriary blades are provided inside of

the shell in the vicinity of these peripheral
‘blades on the impeller.

shown a circular series of blades 23, located
inside of the shell opposite the peripheral
blades 21, and which are shown as carried by
a ring member 24, fast in the shell. These
latter blades extend in a radial direction,
and also are arranged diagonally to the
transverse plane of the shell, or the plane of
the impeller, but are inclined 1n the opposite

direction from the impeller inclined blades

21. The water advanced by the propeller
edge blades, will -be received between this
ring member and the shell, and will engage
these stationary blades 23, whose ends are
arranged to engage the rear ends 22 of the
propeller blades 21. The water forced lon-

“gitudinally by the propeller blades, having a

somewhat rotary movement, will strike these
stationary blades, that will tend to some-

what change the rotary movement of the
water and cause 1t to advance more nearly
in an axial direction. In the shell beyond
this rine member and stationary blades 1s
arrangeg a wall 25 extending radially in-
ward from the shell, but having its bore ofi-
set from an extension 26 of the 1mpeller hub,
leavin
vanced in it into the next stage of the pump.
The water after passing the stationary pe-
ripheral blades strikes this abutment wall 25
and 1s, therefore, driven radially inward;
but this water still has a certain amount of
rotary force. For the purpose of assisting
in directing the water toward the central
outlet of this circular part between the ring
member and this wall, a series of extending
blades 27 are arranged between this wall 25
at its inner portion, and the opposite face of
the ring member 24. But these blades are
inclined in the direction of movement of the
impeller, that is, are somewhat tangential to
the bore of the partition member 25. These
latter blades will further direct the water in-
ward, and 1t will pass out from this stage of
the pump, between the bore of this wall and
the hub portion 26 of the pump. It will be
observed that this wall 25 practically corre-
sponds to the side wall 13 at the other end

In the drawing 1s |

a central space for the water ad-

peller, a ring member with peripheral sta-
tionary blades and tangential blades, 1s ar-

ranged beyond such ring member and the

adjacent wall. As shown in this figure, a
series of such stages can be arranged of any
number, each of which receives the water
centrally from the adjacent stage, and serves
to increase its velocity, and, therefore, 1its
pressure, under which 1t 1s forced or ad-
vanced. In Kig. 1, and also at the outlet
end in Kig. 7, 1s shown a bearing head 30

having a cap or hood 31 surrounding the

70

79

outlet 1n the wall, to receive the water, and

direct it through outlet 32. -
In the operation of the pump, it will be
seen that the walls 12 forming pockets serve

80

to carry the water around with the impeller

and centrifugal force will drive the water
radially outward. At the outer end of these

pockets the water 1s received by the circular
series of inclined peripheral blades, by

89

which the water will be driven forward or

axially or longitudinally. This longitudi-

nally moving water having a considerably
rotary motion, 1s now recerved by the circu-

90

lar series of inclined blades, and these blades

are preferably of greater number than the

peripheral impeller blades; but not a mul-

tiple whereby they do not have a symmet-
rical arrangement. These stationary blades
will receive the water advancing and also
rotating and serve to direct 1t forward into
the circular pocket beyond. And in the lat-

06

ter the water will be driven radially inward

assisted by the.tangential blades that lead

100

the water to the central outlet of this stage -

of the pump.

In the form shown in Flg 8 the outlet ar- |

rangement is somewhat changed, the im-

peller 40 at the end of the pump discha;'g-

ing into the stationary blades 42 on the ring
41, and from these blades the water passes
longitudinally in the end case 44 that 1s

shown as engaging the shell 43, and pro-
vided with an outlet 45. The end case has

the bearing for the shaft 47 on which the

10'5_'

110

impeller 40 is fast. . It will be seen that the

partition member shown in Fig. 6 carrying

the tangential blades 27 for directing the

water radially inward, is simply omi.ted,
because the water does not have to pass to-
ward the center to engage another stage of
the pump, but is led directly to the outlet of
the pump at 45. ° ' '

Having thus
claim: -

1. In a pump, an impeller comprising a
disk portion having blades on one side form-
ing pockets, and a series of blades extending
radially outward from the periphery of the
disk and located at an angle to the plane of
said side of the disk. - -

described my invention, I
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of this stage, and, as shown in Fig. 7, an- i 2. In a pump, an impeller comprising a;_..,"
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disk portion having radial blades on one
side forming pockets, and a series of blades
extending radially outward from the pe-
riphery

side forming pockets, and a series of blades
extending radially outward from the pe-
riphery of the disk and located at an angle
to the plane of said side of the disk, there
bemg one peripheral blade at the outlet of
each pocket. .

& In a pump, an impeller comprising a
disk portion having blades on one side
forming pockets,-and a series of blades ex-
tending radially. outward from the periph-
ery of the disk and located at an angle to the
plane of said side of the disk, one extremity
of each peripheral blade lying in the plane
of the e(fge of the pocket-forming blades.

9. In a pump, an impeller comprising a
disk portion having blades on one side

forming pockets, a series of blades extend-

ing radially outward from the periphery of
the disk and located at an angle to the plane
of said side of the disk, the pockets each
having a peripheral wall connecting the
edge of the disk with the inner edge of the
peripheral blade and also with the outer
edge of the pocket blade. - ,
6. In a pump, an impeller comprising a
disk portion having blades on one side form-
ing pockets, a series of blades extending ra-
dially outward from the periphery of the
disk and .located at an angle to the plane
of said side of the disk, a shell in which the
impeller is rotatable with the edges of the
peripheral blades -engaging the bore of the
shell and the radial edge of the pocket blades

and also the adjacent end of the peripheral ;

blades engaging a transverse wall in the
shell. R - I

7. In a pump, an impeller comprising a
disk portion having radial blades on one
side forming pockets, a series of blades ex-
tending radially outward from the periph-
ery of the disk and located at an angle to
the plane of said side of the disk, the pock-
ets each having a peripheral wall connecting
the edge of the disk with the inner edge of
the peripheral blade and also with the outer
edge of the pocket blade, a shell in which
the 1mpeller is rotatable with the edges of

the peripheral blades engaging the bore of

the shell, and the radial edges of the pocket
blades and the-adjacent end of the periph-

engaging a ftransverse wall in
the shell. _ - :

8. In a pump, an impeller comprising a
disk portion having blades on one side form-
Ing pockets, a series of blades extending ra-
dially outward from the periphery of the
disk and located at

of the disk and located at an angle
-to the plane of said side of the disk. o

3. In a pump, an impeller comprising a
disk portion having radial blades on one'| direction from
| having their extremities located in the plane

impeller peripheral

said side of the disk, a shell

of said side of the disk, a shell in which the
impeller is rotatable with the edges of the
peri
shell, the shell being provided with a series
of blides extending radially and inclined to
the plane of the said disk in the opposite
said peripheral blades and

of the extremities of the
blades. f

.9 In a pump, an impeller comprising a
disk portion having radial blades on one side
forming pockets, a series of blades extend-
g radially outward from the periphery of
the disk and located at an angle to the plane
of said side of the disk, the pockets each hav-
Ing a peripheral wall connecting the edge of
the disk with the inner edge of the periph-
eral blades and also with the outer edge of
the pocket blade, a shell in which the im-
peller is rotatable with the edges of the
peripheral blades engaging the bore of the
shell, and the radial edges of the pocket
blades and also the adjacent end of the pe-
ripheral blades engaging a transverse wall
in the shell, the shell being provided with a

' series of blades extending radially and in-

clined to the plane of the said disk in the
opposite direction from said peripheral
blades and having their extremities located
in_the plane of the extremities of the im-
peller peripheral blades.

10. In a pump, an impeller comprising a
disk portion having blades on one side form-
ing pockets, a series of blades extending ra-
dially outward from the periphery of the
disk and located at an angle to the plane of
in which the im-
peller 1s rotatable with the edges of the
peripheral blades engaging the bore of the
shell, the shell being provided with a series
of blades extending radially and inclined to

the plane of the said disk in the o

_ pposite di-
rection from that of the said peripheral
blades

and having their extremities located
in the plane of the extremities of the im-
peller peripheral blades, a ring member lo-
cated inside of said blades on the shell, the
casing having a transverse annular wall lo-
cated beyond said shell blades and the ring,
and a circular series of blades located be.-
tween said latter wall and the ring and ex-
tending substantially in a tangential direc-
tion to the opening in the wall.

_11. In a pump, an impeller comprising a
disk portion having blades on one side
forming pockets, a series of blades extending
radially outward from the periphery of the

of said side of the disk, a shell in which
the mmpeller is rotatable with the edges of
the peripheral blades engaging the bore of
the shell also the shell being provided with

an angle to the plane | a series of blades extending radially and in-

65

heral blades engaging the bore of the
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a shell in which the
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clined to the plane of the said disk in the
opposite direction from that of the said pe-
ripheral blades and having their extremities
located in the plane of the extremities of
the impeller peripheral blades, a ring mem-
ber located inside of said blades on the: shell,
the casing having a transverse annular wall

located beyond said shell blades and the ring,
g circular series of blades located between

salid latter wall and the ring and extend-

ing substantially in a tangential direction |

to the opening in the wall, there being a
less number of the latter tangential blades
than of the said peripheral blades.

12. In a pump, an impeller comprising a
disk portion having blades. on one side
forming pockets, and a series of blades ex-
tending radially outward from the periph-
ery of the disk and located at an angle to
the plane of said side of the disk, the pockets

each having a peripheral wall connecting

the edge of the disk with the inner edge of

edge of the pocket blade, _
impeller is rotatable with the edges of the

peripheral blades engaging the bore of the
shell and the radial edges of the pocket

blades and also.the adjacent ends of the pe-

ripheral blades engaging a transverse wall
of the shell, the shell being provided with
a series of blades extending radially and
inclined to the plane of the said disk 1n
the opposite direction from said peripheral
blades and having their extremities located

in the plane of the extremities of the 1m- .

peller peripheral blades, a ring member lo-
cated inside of said blades on the shell,
the casing having a transverse annular wall

located beyond said shell blades and the
ring, and a circular series of blades located

 between said latter wall and the ring and

45

50

- 989

60

extending substantially in a tangential di-
rection to the opening 1n the wall.
13. In a pump, an impeller comprising

a disk portion having blades on one side

forming - pockets, a series of blades extend-
ing radially outward from the periphery ot
the disk and located at an angle to the
plane of said side of the disk, a shell in
which the impeller is rotatable with the
edges of the peripheral blades engaging the

bore of the shell the shell being provided |

with a series of blades extending radially

and inclined to the plane of the said disk

in the opposite direction from said periph-
eral blades and having their extremities lo-
cated in the plane of thé extremities of the
impeller peripheral blades, a ring member

located inside of said blades on the shell,

the impeller having an annular flange ex-
tending from the edge of the disk longi-
tudinally in the onposite direction from the

pockets and riding beneath a portion of the
said radial blades in the sheil.

I

3
1

|
|

‘bore of the shell also the shell

066,428

14. In a pump, an impeller comprising 65

a disk portion having blades on one side
forming pockets, a series of blades extend-
ing radially outward from the periphery
of the disk and located at an angle to the
plane of said side of the disk, a shell in

lf' which the impeller is rotatable with the

edges of the peripheral blades en%aging the

eing pro-
vided with a series of blades extending
radially and inclined to the plane of the
sald disk in the opposite direction from said
peripheral blades and having their extremi-
ties located in the plane of the extremi-
ties of the impeller peripheral blades, a ring
member located inside of said blades on the
shell, the impeller having an annular flange
extending from the edge of the disk longi-

tudinally in the opposite direction irom the

pockets and riding beneath a portion of the
said radial blades 1n the shell, the ring mem-
ber in the shell having an annular flange
riding beneath the said latter flange with
its edge engaging the disk of the impeller.
~ 15. In a pump, an impeller comprising a
disk portion having radial blades on one side
forming pockets, a series of blades extending
radially outward from the periphery of the
disk and located at an angle to the plane of
said side of the disk, a shell in which the
impeller is rotatable with the edges of the
peripheral blades engaging the bore of the
shell also the shell being provided with a

70

75

80

85

90
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series of blades extending radially and 1n-

clined to the plane of the said disk in the
opposite direction from said peripheral
blades and having their extremities located
in the plane of the extremities of the 1m-
peller peripheral blades, a ring member lo-

100

cated inside of said blades on the shell, the

casing having a transverse annular wall lo-
cated beyond said shell blades and the ring,
and a circular series of blades located be-
tween said latter wall and the ring, and ex-
tending substantially in a tangential direc-
tion to the opening in the wall, the 1impeller
having an annular flange extending from
the edge of the disk longitudinally in the.

105

110

opposite direction from the pockets and rid-

ing beneath a vortion of the said radial
blades in the shell. ' '

disk portion having blades on one side form-
Ing pockets, a series of blades extending ra-
dially outward from the periphery of the
disk and located at an angle to the plane of
said side of the disk, a shell in which the
impeller is rotatable with the edges of the
peripheral blades engaging the bore of the
shell also the shell being provided with a
series of blades extending radially and in-
clined to the plane of the said disk in the
opposite direction from the said peripheral
blades and having their extremities located

115 .
16. In a pump, an impeller comprising a
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in_the plane of the extremities of the im-

peller peripheral blades, a ring member lo- |

cated inside of said blades on the shell, the
casing having a transverse annular wall lo-
cated beyond said shell blades and the ring,

and a circular series of blades located be. -

~ tween said latter wall of the ring and ex-
- tending substantially in a tangential direc-
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tion to the opening in the wall, the impeller
having an annular flange extending from

~the edge of the disk longitudinally in the
- opposite direction from the

pockets and rid-
Ing beneath a portion of the said radial
blades in the shell, the rinf member in the
shell having an annular flange riding be-
neath the said latter flange with its edge en-
gagin%[ the face of the disk of the impeller,
17. In a pump, '
series of blades
and located at an angle to its plane of rota-
tion, a shell in which the impeller is rotata-
ble with the edges of the peripheral blades
engaging the bore of the shell, the shell be-

ing provided with a series of blades extend-

ing radially and inclined in the opposite di-
rection from said peripheral blades and hav-
ing their extremities located in the plane of
the extremities of the impeller peripheral
blades. ' , : '

~18. In a pump, an impeller comprising a
series of blades extending radially outward
and located at an angle to its plane of rota-
tion, a shell in which the impeller is rotata-

ble with the edges of the peripheral blades |

engaging the bore of the shell, the shell be-
ing provided with a series ot blades extend-
ing radially and inclined in the opposite di-
rection from that of the said peripheral
blades and having their extremities locatecl
in the plane of the extremities of the im-
peller peripheral blades, a ring member lo-
cated inside of said blades on the shell, the
casing having a transverse wall located be-
yond said shell blades and the ring, and a
circular series of blades located between said
latter wall and the ring and extending sub-
stantially in a tangential direction.

19. In a pump, an impeller comprising a
series of blades extending radially outward

and located at an angle to its plane of rota-
‘tion, a shell in which the 1mpeller is ro-

tatable with the edges of the peripheral

~ blades engaging the bore of the shell also

99

60

the shell being provided with a series of
blades extending radially and inclined 1N
the opposite direction from that of the said

‘peripheral blades and having their extremi-

ties located in the plane of the extremities of
the 1mpeller peripheral blades, a ring mern-
ber located inside of said blades on the shell,
the casing having a transverse annular wall
located beyond said shell blades and the

ring, a circular series of blades located be-

tween said latter wall and the ring and ex- |

an 1mpeller comprising a
extending radially outward

|

radially and inclined
“tion from

‘and located at

‘the opposite direction

-
téndin’g‘ ‘subs'ta;ntially in a tangential direc-
tion to the hole in the wall, there being a
less number of the latter tangential blades

than of the said peripheral blades. '

- 20. In a pump, an impeller comprising a
series of blades extending radially outward
and located at an angle to its plane of ro-

| tation, a shell in which the impeller is rota-

table with the edges of the said blades en-
gaging the bore of the shell, the shell being
provided with a series of blades extending
in the opposite direc-
sald blades and having their ex-
tremities located in the plane of the extremi-
ties of the impeller blades, a ring member

located inside of said blades on the shell, the
1mpeller having an annular

flange extending
over the edge of the disk longitudinally in

the opposite direction from the pockets and
riding beneath a portion of the said periph-
eral blades in the shell.

21. In a pump, an impeller comprising a
series of blades extending radially outward
an angle to its plane of rota-
tion, a shell in which the impeller is rota-
table with the edges of the said blades en-
gaging the bore of the shell, the shell being
provided with a series of blades extending
radially and inclined in the opposite direc.
tion from said blades and having their ex-
tremities located in the plane of the extremi-
ties of the impeller blades, a ring member
located inside of said blades on the shell, the
impeller having an annular flange extendin
from the edge of the disk longitudinally in
from the pockets and
riding beneath a portion of the said periph-
eral blades in the shell, the ring member in
the shell having an annular flange riding
beneath the said latter flange with its edge
engaging the disk of the impeller.

22. In a pump, an impeller comprising a
series of blades extending radially outward
from the disk and located at an angle to the
plane of said side of the disk, a shell in
which the impeller is rotatable with the
edges of the peripheral blades engaging the
bore of the shell, the shell being provided
with a series of blades extending radially
and inclined in the opposite direction of the
sald blades and having their extremities lo-
cated in the plane of the extremities of the
impeller blades, a ring member located in-
side of said blades on the shell, the casing
naving a transverse wall located beyond said
shell blades and the ring, and a circular
series of blades located between said latter
wall of the ring and extending substantially
in a tangential direction, the impeller hav-
ing an annular flange extending from the
edge longitudinally in the opposite direction
from the pockets and riding beneath a por-
tion of the said radial blades in the shell, the
ring member in the shell having an annular
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flange riding beneath the said latter flange | peller with its pbcket blades eilga,

with its edge engaging the face of the disk
of the 1unpeller. ' S
23. In a pump, an mmpeller comprising a
disk portion having blades on one side form-
ing pockets, a series of blades extending
radially
the disk and located at an angle to the
plane of said side of the disk, a shell
in which the impeller is rotatable with the

edges of the peripheral blades engaging the

bore of the shell and the radial edges of the
pocket blades and also the adjacent ends of
the peripheral blades engaging a transverse
wall of the shell, the shell having an an-

nular wall in its bore beyond the peripheral

blades of the impeller, a second 1mpeller
similar to said impeller having 1its pocket
blades arranged to engage the latter wall,
means for receiving the liquid from the

peripheral blades of the first impeller and

directing it radially inward around the 1nner

edge of said latter wall to be received by the-

pockets of the second 1mpeller.

24. In a pump, an impeller comprising a.
disk portion having blades on one side
forming pockets, a series of blades extend-
ing radially outward from the periphery

 of the disk and located at an angle to the

- 30

35
40

45

plane of said side of the disk, a shell in
which the impeller is rotatable with the
edges of the peripheral blades engaging the
bore of the shell, the shell being provided
with a series of blades extending radially
and inclined to the plane of the said disk

in the opposite direction from said periph-:

eral blades and having their extremities
located in the plane of the extremities of
the impeller peripheral blades, the shell
having an annular wall situated beyond the
blades in the shell to receive the liquid and

direct it radially inward, and a second im-

peller similar to said impeller with its
pocket blades engaging the said latter wall
to receive the said liquid at the inner por-

tions of its pockets.

-25. In a pump, an 1mpeller comprising a

disk portion having blades on one side form-

- ing pockets, a series of blades extending ra-

- 50

- 65

eriphery of the

dially outward from the
e to the plane of

disk and located at an ang

said side of the disk, a shell in. which the

impeller is rotatable with the edges of the
peripheral blades engaging the bore of the
shell, the shell being provided with a series

of blades extending radially and inclined to

- the plane of the said disk in the opposite

60

direction from said peripheral blades and
having their extremities located in the plane
of the extremities of the impeller peripheral

blades, the shell having an annular wall

situated beyond the blades in the shell to
receive.the liquid and direct 1t radially in-

outward from the periphery of

]
|

ties located 1n the

) _

dially

- 966,428

oing the
sald latter wall to receive the said ﬁquid at
the 1nner portions of its pockets, the shell

85

being provided with another series of blades

extending radially inward beyond the sec-
ond lipeller and inclined to the plane of

the disk rotation in the opposite direction

70

from said blades and having their extremi-

. lane of the extremaities
of the second 1mpeller peripheral blades.
26.. In a pump, an 1mpeller comprising &
disk portion having blades on one side form-
ing
ally outward from the

said side of the disk, a shell in which the im-
peller is rotatable with the edges of the pe-
ripheral blades engaging the bore of the
shell, the shell being provided with a series

ockets, a series of blades extending ra-
periphery of the -
disk and located at an angle to the plane of

75

80

of blades extending radially and inclined to

the plane of the said disk in the opposite
direction from that of the said peripheral
blades and having their extremities located
in the plane of the extremities of the im-

peller peripheral blades, a ring member lo-
cated inside of said blades on the shell, the

casing having a transverse annular wall lo-
cated beyond said shell blades and the ring,

‘a circular series of blades located between

said latter wall and the ring and extending
substantially in a tangential direction to the
opening in the wall, a second 1mpeller simai-

.85

90

95

lar to said impeller rotatable in the shell

with its pocket blades engaging the said lat-
ter wall, such wall being open at its inner
portion permitting the liquid to pass into
the inner portions of the pockets of the sec-
ond impeller. ' |

100

27. In a pump,' an impeller comprising a-

disk portion having blades on one side form-
ing pockets, a series of blades extending ra-
dially outward from the periphery of the
disk and located at an angle to the plane of

106

said side of the disk, a shell in which the im- ,
peller is rotatable with the edges of the pe-

ripheral blades engaging the bore of the

shell, the shell being provided with a series

of blades extending radially and ineclined to
the plane of the said disk in the opposite

direction from that of the said peripheral

blades and having their extremities located
in the plane of the extremities of the im-
peller peripheral blades, a ring member lo-

cated inside of said blades on the shell, the
casing having a transverse wall located be-

yond said shell blades and the ring, a circu-

lar series of blades located between said lat-
ter wall and the ring and extending substan-
tially in a tangential direction, a second im-

110

115

120

peller similar to said impeller rotatable in

‘the shell with its pocket blades engaging the

said latter wall, such wall being open at its
inner portion permitting the liquid to pass

ward, a second impeller similar to said im- l into the inner portions of the pockets of the

125
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second impeller, the shell being provided | yond said latter shell blades and said latter
with a second series of blades extending | ring, and a second circular series of blades
radially inward and inclined to the. plane | located between said latter wall and said lat-
ot the disk in the opposite direction from | ter ring and extending substantially in a
5 that of the said peripheral blades and hav- | tangential direction. . '

ing their extremities located in the plane of | .
the extremities of the second impeller pe- CHEST'ER COMSTOCK.
Witnesses: -

ripheral blades, a second ring member lo- | o
cated 1nside of said latter blades on the shell, | - HRrED. J. Dorz,
10 the casing having an end “wall located be- l Wwu. H. Brm.
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