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This mventlon lelates to rotary pumps - and
_ more particularly to that type of pump in which
a disk-like impeller is provided with one or more
annular series of openings or vanes form‘ng pock-

ets which rotate between channels formed in the

side walls of the work chamber to move the ﬂu1d
from the inlet through said channels to the out;-
let.

One object of the mventlon is to prov1de such.,

a pump of a simple coastruction whlch will be
highly efficient in operation. ‘
A further object of the invention 1s to pro-

vide such a pump which can ‘be manufactured,,

and maintained at low cost. :

A Further object of the invention is to provxde
a three stage pump w1th0ut materlally increas-
ing the size of the pump, the ‘number of mov-

ing parts required or the cost of. constructloq and.

maintenance as compared w1th the two stage
pump.

A further object of the mventwn is to provide
a pump of this type ‘with means for. automati-
cally priming the same. g

Other obJects of the mventxon may appear a.!'

the invention is described in detail. )

In the accompanying. drawmgs Fig.lis a sec-
tion taken on the line i—I1 of Fig. 2; Fig. 2isa
section taken on the line 2—2 of Frg 1, with
the annular ring removed. to show: the 1mpeller
in side elevation; Fig. 3 is a detall elevation of
the adjustable. ring; Fig. 4 is & section taken
through the adjustable ring on the 11ne 4—4 of
Fig. 2; Fig. 5 is a side elevatlon of a modified

form of the pump; Fig. 6 is a sectional view taken’
concentrically threugh the pump of Fig. 5; Fig..T

. is an elevation of the inner side of one side wall
of the pump of Fig. 6; Fig. 8 is an elevation
of the inner side of the adJustable ring of Fig. 6;
and Fig. 9 is an elevation of the impeller of Fig. 6.

In these drawings:I have illustrated the pre-
ferred. form of my pump and a. modified form
thereof but it is to be understood that these forms
are shown for the purposes: of 1llustrat10n only

and that the invention, as a ‘whole or in. part,

may be embodied in pumps of varlous constluc-
tions. -

In the preferred form of the mventlon -as
shown ia Figs. 1. to 4, the pump comprises-a cds-:

ing 10 having side walls 11 and 12 and a periph-
eral wall (3, here shown - as integral . with. the
side wall {1 and to the edge of - -which the 51de
wall 12 is secured, as by screws 14.; These walls
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ngldly secured to the lnner .end of the shaft
18 for rotatlon in the work- chamber 15. .This
impeller. is provrded ‘adjacent its axis of ‘rota-
tion with an. inner: annular’ series of pockets
which, in the present instance, are formed
by circular. holes extending through the impelier,
and has.at or adjacent to. its perlphery an outer
annular serles of pockets 22, which are prefer-
ably. formed . by spaced vanes 23. In. the. con-
struction ‘shown in Figs. 1 and 2 the impeller
is.of a dlameter slightly less than the diameter
of the work chamber .and the outer series of
pockets 22'is divided. by a clrcumferential parti-~
tion. 24°s0 as to provide in effect two’ outer series
of pockets, ‘the pockets of one seriés being pref-
erahly staggered with relation to the pockets of
the other series. However, the pockets of this
outer series may be of any suitable character and
may, for example, extend. entirely through the

2() peripheral portion of the impeller, as shown in.

Fig.. 9. The impeller is also provided between'
the: ‘inner . .and .outer series of pockets with two .
annular . series of vanes ‘25 projecting laterally
from the respectlve sides. thereof, and the vanes
of each series, are spaced ‘apart to form between
them. an intermediate series of pockets 26. The
outer pOI‘thIlS of the vanes 25 project laterally
:trom the body of the impeller a greater distance’
than do the inner portions thereof and the lat-
eral edges of the.vanes and inner walls of the
pockets are ecurved inwardly. The intermediate
vanes 25 are spaced radially from the outer series
of vanes 22 and the body of the impeller is pro-
vided between the two series of vanes with op-
posn'.ely facing ahnular contact surfaces 21.
Annular members are arranged on each side
of the impeller to engage the respective contact
surfaces 21 of the impeller and to divide the
work chamber- into inner and outer channels.
When these members are formed rigid with the

_ side walls of the casing, as is customary in pumps

)

form within the.casing a- cxrcular work cham- '

ber {5 and the side wall {2 is provided with an
axial inlet 16 with which a suction: pipe may be
connected, and the peripheral wall {3 -is.-pro-
-vided with an outlet 1T with which a service pipe
may be connected.

A shaft 18 is rotatably mounted ina bearmg I9~
carried by the side wall t{-and an impeller 20 is .

=L

of this type, the menibers must conform to very
exact dimensions in order to have proper run-
ning contact w1th the 1mpeller when the side
walls of the pump are secured .one to the other.
This calls for precision’ work which adds greatly
to ‘the cost ‘of manufacturing the pump and also
makes it difficult to restore a proper running con-
tdzt between the impeller and the annular mem-
per when’the spacing between the members has
been -increased by wear. In the construction
illustrated one of the annular mémbers is made
adjustable with relation to the other and means
are provided for effecting .this adjustment after
the pump has'been assembled; thereby enabling .
the proper running contact between the impeller
and the annular members to be effected after
the -pump has been assembled and thus elimi-
nating-a. very large part-of the precision work
which is-usually necessary and facilitating the
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maintenance of the proper running contact. As
here shown, the side wall Il of the casing has
adjacent its periphery an annular member 28
extending into the chamber and here shown as an
integral part of the wall {f. This member has
adjacent its inner edge a laterally extending pro-
jection or flange 29 arranged to have contact
with the adjacent contact surface 21 of the im-
peller and to thereby divide the space between
the impeller and the wall I into an inner chan-
nel 30 and an outer channel 3. Mounted in the
work chamber on that side of the impeller oppo-
site the wall Il is an annular member or ring
32 which has snug peripheral contact with the
peripheral wall 13 but is slidable thereon in an
axia] direction so that it may be moved toward
and from the annular member 28 on the other
side of the impeller, In the present instance this

annular member 32 is of substantial radial width .
and constitutes a major portion of the side wall’

of the work chamber, it being prov1ded with a
central opening 33 only slightly larger ‘than the
inner end of the inlet 6. *Adjacent its periph-

eral edge the member 32 is thickened, as shown-

at 34, to provide the same with a relatively large
contact with the wall 13 and at the inner edge of
this thickened portion it is provided with an

annular flange or member 35 to engage the ad-:

jacent contact surface 21 of the impeller and to
form between the outer portion of the ring and
the impeller an outer channel 36 which is con-
nected with the other outer channel 31 by a
transverse space 31 beyond the periphery of the

impeller, so as to constitute in effect a single

‘outer .channel. The space on the inner side of
the thickened portion 34 of the ring 32 forms
an inner channel which communicates with the

_inner channel 30 on thé other side of the impeller
throtugh the openings or pockets 21. - :

The annular member or ring 32 may be ad-
justed with relation to the annular member 31
in any suitable manner a.nd in the present in-
stance, adjusting screws 38 are mounted in screw
threaded openings in the side wall (2 of the
casing and contact the adjacent side of the ring
32.
39 through which the screws extend and the
opening through each boss is flared at its outer

end to receive a suitable packing 40, such as

lead, this packing being in the form of a hollow
frustum of a cone and of an initial axial length
slightly greater than the flared portion of the
opening so that it may be engaged by a locking
nut 41 and pressed tightly into the enlarged por-
tion of the opening.

The outer channels 31 and 36 are connected
with the inner channels by openings formed
through the members 28 and 34, as shown at 42
in Figs. 2 and 4, and with the outlet 11. The
discharge ends of the outer channels are con-
nected with a discharge passage leading to the
outlet 17, as shown at 43, and are preferably
tapered. Just beyond the discharge passage the
outer channels are closed by abutments which are
preferably formed by increasing  the -width of
the members 28 and 34, as shown at 44 in Fig. 1,
and providing the ring or annular member 32
with a projection 45 extending across the periph-
eral edge of the impeller and into a recess in
the member 28. Thus the space between the
members 28 and 32 at this point is of a width just
sufficient to permit the rotation of the impeller

and the impeller will carry past the abutments-

only such ﬁuid,@s lies within the pockets and the

‘Preferably the wall is- prov1ded with bosses-
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remaining portion of the fluid in th:e outer chan-
nel will be diverted to the outlet.

In the operation of the pump the inner pockets
21 will draw the fluid through the inlet 16 and
move the same through both inner channels at
a-substantial velocity. The -fluid as it is ad-
vanced by the pockets 21 moves outwardly and
enters the pockts 26 of the intermediate series
which impart increased velocity thereto due to
the fact that the intermediate series of pockets,

¢ bheing spaced from the axis of rotation a greater
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distance, rotate at a speed higher than the speed
of the inner series of pockets. With this in-
creased velocity the fluid is discharged through
the passages 42 to the outer channel and by
slightly tapering these passages the velocity of
the fluid may be further increased. As the fluid
enters the outer channels it is received in the
outer. series of pockets and its velocity further
increased due to the higher speed of rotation of
the outer series of pockets. This high velocity is
further increased as the fluid is discharged to the
outlet {7, through the tapered discharge passage
43, It will thus be apparent that the pump con-
stitutes in effect a three stage pump and operates
at & high efficiency.

The pump is also provided with very simple,
means for automatically priming the same. As
shown more particularly in Fig. 2, the discharge
passage 43 enters the outlet at one side thereof
and the inner end of the outlet at the other side
thereof is partially closed by a projection 46 inte-
gral with the peripheral wall 13, this projection
overhanging the projection or lug 45 on the ring
32. An opening 41 exterids through the projec-
tions 46 and 4§ so as to connect the outlet with the
outer series of pockets in the impeller. The dis-
charge passage 43 is so arranged with relation to
the opening 47 that the fluid passes at high veloc-
ity from the discharge passage to the outlet 11
beyond the opening 47, fills the outlet and tends
to create an outward suction through the open-
ing, thus preventing the flow of any appreciable
quantity of fluid from the outlet through the
opening to the outer pockets of the impeller.
Should the supply of fluid to the pump be ex-
hausted or other wise interrupted while the im-
peller continues to operate, there will, of course,
be no discharge of fluid through the discharge
passage sufficient to prevent the back flow of the
fluid in the outlet, and the fluid in the outlet, and
in the service line connected therewith, will flow
by gravity through the opening 47 into the outer
pocket and will be carried by the impeller through
the outer channels to fill the latter. So long as
the supply of fluid is interrupted the fluid which
thus enters the channels will be circulated re-
peatedly through the channels to the outlet and
back to the channels until such time as the sup-
ply of fluid is restored and, the channels then
being full of fluid, will create the necessary suc-
tion to draw fluid through the inlet 16 and restore
the operation of the pump. Any air which may
enter the work chamber is discharged therefrom
along with the water from the discharge passage
43 to the service line. Should there be any air

~in the outlet at the time the priming operation is
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initiated this air may be carried back into.the
work chamber along with the water from the out-
let but it will not be in sufficient quantity to in
any way interfere with the priming operation.

In Figs. 5 to 9 I have shown a modified form of -
the pump which comprises a casing having side
walls 50 and 51 and a peripheral wall 52 to form
within the same a work chamber 53. The wall
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5( is provided with a suction chamber 54 of a di-
ameter somewhat less than the diameter of the
work chamber and which is provided with an inlet
55. The other side wall 50 is provided adjacent
its periphery with a lateral outlet §6. An im-
peller 57 is mounted within the work chamber
and secured to a shaft 58 which is journaled in a
pearing 59 carried by the side wall 50. This im-
peller has an inner series of openings 60 arranged
_about its axis of rotation and constituting pockets,
and also has at its.periphery a series of vanes 61
spaced apart to form an outer series of pockets.

In this instance the impeller has running contact -

with the peripheral wall 52 of the casing and the
pockets of the outer series extend entirely through
the impeller. o

The wall 50 of the casing is provided with an
inner channel 62 and an outer channel 63, these
channels being formed by an inwardly extending
member or rib 64 which, in the present instance,
is integral with the wall 50 and which has con-

tact with the adjacent side of the impeller be-

tween the inner and outer series of pockets: slid-
ably mounted within the work chamber on that
side of the impeller opposite the wall 50 is an an-
nular member or ring 65 having a part 66 adapted

to have engagement with the adjacent side of the
That -

impeller between the two series of pockets.
side of the member 65 adjacent the impeller is
provided in’ the peripheral portion thereof with
an annular recess 67 which constitutes an outer
channel and that portion of the workvchamber
on the inner side of the member 65 constitutes the
inner channel. The annular member §5 may be
adjusted axially in any suitable manner, prefer-
ably by adjusting screws 68 in the manner above
described. The inner channels are in open com-
munication with the suction chamber and are
connected with the outer channel by passages 69,
as shown in Figs. 7 and 8. The rib 64 and the
part 66 of the ring 65 are provided with enlarge-
ments 10 and T{ which extend to the periphery
of the work chamber and close the outer chan-
nels at points just beyond the outlet 56 and thus
act ag abutments to divert the fluid through the
lateral outlet. ‘The impeller is provided adjacent
to the pockets 60 with. laterally extending parts
or vanes 12 to act on the fluid and impart a
greater movement and greater velocity thereto.
As shown in Pig. 8, there is a vane 712 for each

opening or pocket 60 and the vane extends part

way around the pocket. . )

While I have shown and described two forms
of my invention I wish to be understood that I
do not desire to be limited to the details thereof
as various modifications may occur to.a person
skilled in the art.

Having now fully described my invention, what
I claim as new and desire to secure by Letters
Patent is:

1. A pump comprising a casing provided with
a chamber having in each side thereof inner and
outer annular channels and a passage connect-
ing said channels, an inlet leading to said inner
channels, an outlet leading from said outer
channels, an impeller rotatably mounted in said
chamber and having inner and outer series of
pockets communicating respectively with said
inner and outer channels to draw fluid through
said inlet and discharge the same through said

outlet, and means carried by said impeller and’

operating in said inner channels to increase the
velocity of said fluid as it passes from said inner
channels to said outer channels.

2. A pump comprising a casing provided with

10

3

2 chamber having in each side thereof inner and
outer annular channels and a passage connecting
said channels, an inlet leading -to said inner
channels, an outlet leading from said outer
channels, an impeller rotatably mounted in said
chamber and having inner and outer series of
pockets communicating respectively with said
inner and outer channels to draw fluid through

" said inlet and discharge the same through said

outlet, and annular members carried by said im-

. peller, extending into the respective inner chan-

20

nels radially beyond said inner pockets and hav-
ing means for increasing the velocity at which
the fluid is ‘delivered from said inner channels to
said outer channels. ) -

3. A pump comprising a casing provided with
a work chamber having an inlet and an outlet, -
annular members in the respective sides of said
chamber having opposed parts to receive between
them an impeller and to provide said chamber
on each side of said impeller with an inner chan-

* nel communicating with said inlet and an outer

25

30

40

55

60

65

channel communicating with said inner channel
and with said outlet, and an impeller rotatably
mounted in said chamber and having a running
fit between the opposed parts of said annular
members, said impeller having an annular series
of openings therethrough communicating with
said inner channels, an annular series of pockets
adjacent the periphery thereof communicating
with the outer channels, and an intermediate an-
nular series of pockets communicating with said
inner channels between said series of openings
and said opposed parts of said annular members.
4.'A pump comprising a casing provided with
a work chamber having an inlet and an outlet,
annular members in the respective sides of said
chamber having opposed parts to receive between
them an impeller and to provide said chamber on
each side of said impeller with an inner channel
communicating with said inlet and an outer
channel communicating with said inlet and an
outer channel communicating with said inner
channel and with said outlet, and an impeller ro-
tatably mounted in said chamber and having a
running fit between the opposed parts of said an-
nular members, said impeller having an annular
series of openings therethrough communicating
with said inner channels, an annular series of
pockets adjacent the periphery thereof commu-
nicating with the outer channels, and also hav-
ing parts arranged radially beyond said series of.
openings and extending laterally into said inner
channels to impart increased velocity to the fluid’
moving.through said inner channels,
5. A pump comprising a casing provided with

a work chamber having an inlet and an outlet,
annular members in the respective sides of said
chamber, having opposed parts to receive between
them an impeller and to provide said chamber,
on each side of said impeller with an inner chan-
nel communicating with said inlet and an outer
channel communicating with said inner channel
and with said outlet, and an impeller rotatably
mounted in said chamber and having a running
fit between the opposed parts of said. annular
members, said impeller having: an annular series

of openings therethrough communicating with
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said inner channels, an annular series of pockets
adjacent the periphery thereof communicating
with the outer channels, and annular members
carried by the respective sides of said impeller,
extending into said inner channels radially be-
yond said series of openings and having spaced
vanes to form between them pockets,




6. A pump comprising a casing provided with
a work chamber having an inlet and-an outlet,
annular members in the respective sides of said
chamber having opposed parts to receive between
them an impeller and to provide said chamber on
each side of said impeller with an inner channel
communicating with: said inlet and an outer
channel communicating with said inner channel
and with said outlet, and an. impeller rotatably
mounted in said chamber and having a running
fit between the opposed parts of said annular
members, said impeller having an annular series
of openings therethrough communicating with
said inner channels, an annular series of pockets
adjacent the periphery thereof cominunicating
with the outer channels, and annular members

carried ‘by the respective sides of said impeller, .

extending into said inner channels radially be-

yond said series of openings and having spaced -
vanes to form between them pockets, said last :

mentioned annular members having snug run-
ning contact with the ﬁrst mentioned annular
members. .

7. In a pump,; a casing having side and pe-
ripheral walls to form within said casing a work
chamber having .an inlet' and-an outlet, an im-

peller rotatably mounted. in said -chamber and
having inner and outer annular series of pockets
annular members arranged in said chamber on

opposite sides of ‘said impeller to engage the.

respective sides of the latter between said inner
and outer series of pockets and provide inner
and outer channels communicating with the re-
spective series of pockets, one of said annular
members being axially adjustable, said chamber
having an inlet communicating with said inner
channels and a peripheral outlet communicating
with said outer channels, abutmentsin said outer
- channels just beyond the points of connection
of said outer channels with said outlet, a part
carried by said adjustable annular member and
extending across said impeller and between the
same and the peripheral wall of said chamber
and cooperating with said abutments o close the
spaces between said impeller and the walls of said
outer channels, and means for adjusting said ad-
justable annular member.

8. In a pump, a casing having 51de and pe--

ripheral walls to form within said casing a work
chamber having an inlet and an outlet, an im-
peller rotatably mounted in said chamber and
having inner and outer annular series of pockets,
annular members arranged in said chamber on
opposite sides of said impeller to engage the re-
spective sides of the latter between said inner
and outer series of pockets and provide inner and
outer channels communicating with the respec-
Live series of pockets, one of said annular mem-
bers being axially adjustable, said chamber hav-
ing an inlet communicating with said inner chan-
nels, and ‘a peripheral outlet, said outer chan-
nels communicating with said outlet-near one side
of the latter, abutments in said outer channels
Jjust beyond the points of connection of said outer
channels with said outlet, said adjustable an-
nular member having a part extending through
and closing the space between said outer series
of pockets in said impeller and the peripheral
wall of said chamber, said peripheral wall having
a projection extending into the inner part of
said outlet and overlying said part of said an-
nular member, said projection and. said part
having alined openings leading from said out-
let to the outer series of pockets in said impeller,
~and means for adjusting said annular member,
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9. In a pump, a casing having within the same
a work chamber comprising an inlet portion and
a circumferential .channel communicating with
said inlet portion, an impeller mounted for rota-
tion in said chamber and having adjacent the
periphery thereof a circumferential series of
pockets extending into.-said channel, an inlet
leading to said inlet portion of said chamber, an
outlet communicating with said channel, means
for closing said channel about said impeller pock-
ets at a point adjacent said outlet, a part of said
casing having an- opening leading from the in-
ner portion of said outlet to said impeller pockets
beyond said point of closure, and a discharge
passage leading from said channel in advance
of said point of closure to said outlet and ar-
ranged to discharge liquid across said opening
and outwardly through said outlet.

_10. Ina pump, a casing having within the same
a work chamber comprising an inlet portion and
a circumferential channel communicating with
said inlet portion, an impeller mounted for ro-
tation in said chamber and having adjacent the
periphery thereof a circumferential series of
pockets extending into said channel, an inlet
leading to said inlet portion of said chamber, an
outlet communicating with said channel, means
for closing said channel about said impeller pock-
ets at a point adjacent said outlet, said casing
having a part extending into the inner end of
said outlel in a direction opposite the direction
of rotation of said impeller and provided with
an opening leading to said impeller pockets be-
yond said point of closure.of said channel, ané

a discharge rassage leading from said channel

and entering the inner end of said outlet in ad-
vance of said part of said casing and at an angle
to said outlet to cause liquid to be discharged
across said opening and outwardly with relation
thereto,

i1. In a pump, a casing provided with a work
chamber having inner and outer channels in the
side walls thereof and connections between said
channels, an impeller mounted for rotation in
said chamber and having inner ard outer series
of pockets communicating with the respective
channels, said chamber having an inlet leading
to said inner channels and an outlet, abutments
closing said outer channels adjacent said outlet,
a discharge passage leading ifrom said outer
channels to said outlet in advance of said abut-
ments and arranged to discharge liquid into said
channel at an acute angle thereto, and a passage
leading from said outlet directly to-said outer
series of impeller pockets and communicating
with said outlet beyond said discharge passage
and below the path of the liquid discharged into
said outlet.

12. In a pump, & casing provided with a work
chamber having inner and outer annular chan-
nels in the side walls thereof and connections
between said channels, an impeller mounted for
rotation in said chamber and having inner and
outer annular series of pockeéts communicating
with the respective channels, said chamber hav-
ing an inlet leading to said inner channels and
an outlet connectd at one side thereof with said
outer channels, abutments closing said outer
channels just beyond their points of connection
with said outlet, a wall of said chamber having
a projection -extending across the inner end of
said outlet at the other side of the latter and pro-
vided with a passage leading from said outlet to
said outer series of pockets in said impeller.

JOHN W. GURLEY.



