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-~ To @il whom it may concern:
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- Beit known that I, J OHN RICHARDS, g citi-
zen of the United States of America, residing
at San Franeisco, county of San Franeisco,
and State of California, haveinvented certain
new and useful Improvements in Compound
Rotary Pumps; and I hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawings, forming a part of

_ this specification.
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T'his invention relates to certain im prove-
ments in rotary pumps for liquids, and espe-
cially to compound or two - stage pumps
wherein the liquid raised or impelled is acted
upon twice successively. - |

Referring to the drawings herewith and
forming a part of this specification, Figuare I
is a vertical longitudinal section through a
compound

pump with the supply-pipe and a part of the
side plate removed and a portion of the im-
peller and throat-vanes in section. Fig. III

‘18 an enlarged broken edge view of a portion

of the diffusing throat-ring, TFig. IV is a side
view of Iig. II1, showing more clearly the
form of the vanes of the throat-ring.

- Pumps of the class to which the present in-
vention belongs operate by centrifugal force,

by impact or in the manner of a reversed tur-

bine, and by tangential energy imparted to
its rotation within the impeller.
The relation and relative amount of pressure
produced by these different foreces is not
known, because varied by the aceuracy of
workmanship and the form of the water-pas-

‘sages and tosome extent by the pressure and

speed rotation. In the present invention
these different forces are believed to be ap-

proximately equal. .
The main parts of the pump consist of a

strong support or base 1 and a central or main

member 2, commonly called a ‘‘casing,” a
supply-pipe 3, and discharge-nozzle 4.

9 18 the shaft or spindle, supported in the
bearings 7, 8, and 9. |

10 and 12 are the impellers, alike in con-
struction,but reversed in position, so that any
lateral thrust thereon will be compensated or
balanced, o " -

1
.
'

|

pump constructed according to my |
Invention. Fig. I is an end view of the same !

!

At theinlet side of the pump isaremovable

side plate 13, to which the supply-pipe 3 is at- -

tached, and by the removal of which theim- |

peller 10 and the diffusing-throat 14 can be
takenoutorinserted,the latter being clamped
and held against the face 15 by the plate 183.
At the other side of the pump is aremovable
plate or cover 17, provided with an inward-
projecting part 18, that holds and clamps the
second throat-ring 14. At the bottom thispart
17 and above the bed-plate it forms three
sides of the water-passage 19 and is bolted to
the base 1 and the casing 2. S
1he impellers 10 and 12 are inclosed in the
chambers 20,and the inlet-nozzles 23 of the im-
pellers 10 and 12, projecting out of the cham-
bers 20,are surrounded by removable rin o824,

that can be replaced if worn. |
- The impellers 10 and 12 are provided with

35

6o

forwardly-curved vanes 25,that have such po-

sition and shape as to drive the fluid by im-

pact tangentially outward between the diffus- -

ing-vanes 26; which are made acute at their
inner ends to avoid disturbance of the fluid,
which after passing into the chamber 27 is dis-
charged through the nozzle 4. '

The chambers 20 are connected at the bot-

tom by a passage 28, which communicates

~with a pipe 29, that projects out through the
‘side of the main casing 2 in any convenient
‘direction.

The chambers 20 on the receiv-
ing sides of the impellers communicate with
the pipes 30 and 32.

. These pipes 29, 30, and
92 may open into the atmosphere or to an
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inclosed vessel, their purpose being to re-

lieve pressure in or to drain the chambers
20 and relieve the impellers 10 and 12 from
pressure and friction on their sides. The
operation of these drain-pipes 29, 30, and 32

Qo

being more fully set forth in an application °

for Letters. Patent on high-pressure rotary

pumps filed by me at the same time here-

with, further description of them is not re-
quired here. | - .

The throat-rings 14 (shown in Figs. 11T and
IV) are annular members that occupy only

‘a narrow zZone between the peripheries of

the impellers and the annular discharge-
chambers 19 27. Said members consist each

of a simple flat ring having wedge-shaped

vanesor partitions 26,integrally formed there-
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“the circumferential space will admit.
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with or attached thereto, projecting from the | copending application, Sellal No 14, 002 and

plane face thereof, with the acute points di-
rected inward. Said rings thus have no per-
manent connection with any other member
and are clamped and held in place by the
separable side plates 13 17, so as to be re-
leased by the removal thereof. Being the
parts most subject to wear, their removal and
replacement are thus rendered conveniens
and inexpensive. Since theyare made to pass
freely over the impellers, either one of said
members can bereadily removed and replaced
for repairs or renewal without interference
with the other. The vanes 26, which may
be of any suitable shape, but preferably with
flat faces, are made as many in number as
The
open spaces left between the vanes enable
the faces to be reached for the purpose of
finishing or smoothing the surfaces over
which the waler passes. Said annular dif-
fusing-rings or throat-rings form an impor-
tant part of my invention, especially for
pumps of multiple type, and as the diamet-
rical dimensions of the casing are increased
by so much as the zone occupied by these
throat-rings their radial depth 1s made as
narrow as possible, commonly so that the
section occupied will be square, or approxi-
mately so, as shown in the drawings.

The plates 34 and 35 are integrally con-
nected by the struts 36 (indicated by dotted
lines in Fig. II,) made in such shape as to
baffle rotation of, but not obstruct the flow
of, the liquid throun*h the passage 19, which

| leade through a eurved passage in the base

40

1 and up to the inlet-nozzle of the second
impeller 12, as shown in Fig. I and indicated
by arrows.

The operation is as follows The pump be-
ing charged with liquid, the spindle 5 being

_ set in revolution by any suitable driving
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power, the liquid is discharged from the first
impeller 10, follows around the curved face
at 37 and through the passage 19 to the second
impeller 12, and 1s next discharged outward
into the chamber 27 and through the nozzle

4, The action of the first impeller 10 is to

create a pressure equal to the centrifugal
force, impaciof the vanes 26, and the tangen-
tial energy of the liquid, which under this

pressure is driven through the passage 19 to

the second impeller 12, where the pressure is
again increased by a like action of this im-
peller, and the liquid is discharged into the
chamber 27, as before explained. In this
manner it will be seen that the impellers 10
and 12 can be placed near together, the di-
mensions of the structure reduced to small
space, the liquid in its course following easy
curves, and all parts of the machinery are
accessible and symmetrically disposed.

It will be understood that the throat-rings
14 have the same purpose and construction
for centrifugal impellers of any kind and of
any number and whether they be incased or
open. Thesaid throat-rings are showninmy

enter as an element thereof, butare 11013 there-—

in specifically claimed.
Having thus explained the nature and ob-
jects of my invention and manner of con-

structing the same, I claim and desire to se-
cure by Tetters Patent—

1. In arotary pump, acasingcontaining an
interior chamber bounded pellpherally by a
curved wall and having a removable side sep-
arable at the throatway of the annular dis-
charge, a rotary impeller mounted in said
chamber, and a removable annular diffusing-
ring surrounding said impeller, formed of a
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narrow annular continuous imperforate plate

having numerous inclined imperforate vanes
or partitions projecting from one side thereot
with inclined passages between, occupying
the space between the impeller and the an-
nular discharge-way, said ring forming a run-
ning joint with said impeller at the periphery
thereof, and held in place between the fixed
and separable members of the casing, sub-
stantially as specified. |

2. In a rotary pump, a casing having one
or more interior chambers bounded peripher-
ally by annular curved walls, said chambers
separable at the throatways of the discharge-
passages, rotary impellers mounted in said
chambers, and removable diffusing -rings
formed of a narrow annular continuous im-
perforate plate having numerousinclined im-
perforate vanes or partitions projecting from
one side thereof with inclined passages be-
tween, occupying the space between the im-
peller and the annular discharge-way, said
ring forming a running joint with said im-
peller at the periphery thereof, and held in
place by the separable members of the said
casing, substantially as specified.

3. Inarotarypump, a casing containing an
interior chamber bounded perlpherally by a

curved wall forming an annular discharge-

way, said chamber separable at the throat-

~way of the annular discharge, a rotary im-
‘peller in said chamber, and a removable dif-

fusing-ring formed of a narrow annular con-
tinuous imperiorate plate having numerous

‘Inclined imperforate vanes or partitions pro-

jecting from one side thereof with inclined
passages between, occupying the space be-
tween theimpellerand theannular discharge-
way, said ring ferming a running joint Wlﬁh
sald 1mpelle1 but located entlrely outside
thereof, whereby either may be removed and
replaced without disturbing the other.

4. In a rotary pump, a casing having an in-

- terior chamber bounded peripherally by a

curved wall forming an annular discharge-

way, sald chamber separable at the throat-

way of the annular discharge, a rotary im-
peller in said ehamber, and a removable dif-
fusing-ring formed of a narrow annular con-
tinuous imperforate plate having numerous
inclined imperforate vanes or partitions pro-
jecting from one side thereof with inclined
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| passages between, occupying the space be-
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~ tween theimpeller and theannular discharge-

io

way, said ring forming a running joint with
sald impeller at the periphery thereof, sub-
stantially as specified. '

9. Ina rotary pump, a casing having an in-
terior chamber bounded peripherally by a
curved wall forming an annular discharge-
way, said chamber separable at the throat-
way of said annular discharge, a rotary im-
peller in said chamber, an annular recess in

~the wall of said chamber concentric with said

impeller, of an inner diameter not less than

that of theimpeller, said recessap proximately

square In cross-section, and in said recess a
removable annular diffusing-ring formed of a
narrow annular continuous imperforate plate

having numerous inclined imperforate vanes

or partitions projecting from one side thereof

~ with inclined passages between, occupying
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the space between the impeller and the annu-
lar discharge-way, said ring forming a run-
ning joint with said impeller at the periphery
thereof, and held in place between the sepa-
rable members of the easin g, substantially as
speciiied.

6. In a compound rotary pump, the combi-
nation with a casing containing two interior

chambers bounded peripherally by curved |

walls, of a driving-shaft passing through both
chambers in substantially the line of the axes
of their peripheral walls, an imperforate disk
partition in the first chamber dividin g it into

two waterways in communication by means

of an annular peripheral passage formed be-
tween the disk edges and the curved wall of
the chamber, an impeller on said driving-
shaft in the first waterway of said chamber,
a removable annular throat-ring provided

~ with inelined wedge-shaped partitions form-
ing between them smooth straight passages

3

' approximating a tangential direction in the

line of motion of the impeller, interposed be-
tween said impeller at its periphery and the
entrance to said annular peripheral passage,
said impeller forming a running joint with
the entrances in said throat-rings, baffle-
plates in the second waterway supporting
said disk partition, a curved discharge-way
from said second waterway to the second
chamber, an impeller on said shaft in said
second chamber facing oppositely from the
first impeller, a removable annular throat-
ring with inclined wedge-shaped partitions
surrounding said second impeller, forming a
running joint with the periphery thereof, said

throat-ringhaving inclined passages discharg-

ing into the annular peripheral passage of the
second chamber, and an outlet from said sec-
ond chamber, substantially as specified.

7. In arotary pump, a main casing having
two impeller - chambers therein, removable
plates at each side of the casing by means of
which the impellers and throat-rings can be
ingerted, one side plate provided with a pas-
sage to the base-plate and forming in part the
passage from the first to the second impeller,
substantially as specified. |

3. Inarotary pump, a main casing and im-

| pellers therein, a base to which the pum p-cas-

ing is attached and a passage therein forming
communication from the discharge-way of one
impeller to the inlet-nozzle of -the next, sub-

stantially as specified and desecribed.

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.

JOHN RICHARDS,
Witnesses:

ALFRED A. ENQUIsT,
KLMER WICKES.
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