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To all whom it may concern:

Be it known that I, JoaN RICHARDS, a citi-
zen of the United States of America, residing
at San Francisco, county of San IFrancisco,
and State of California, have invented cer-
-aln new and useful Improvements in Cen-
xrifugal Pumps; and I hereby declare the fol-
.owing to be a full, clear, and exact descrip-
ion of the same, reference being had to the
iccompanying drawings, forming a part of
this specification.

My invention relates to centrifugal pumps
having incased impellers and to certain im-
provements therein whereby the pressure on
the outside and inside of such impellers is
‘qualized and other desirable results are at-

ained. |

My improvement consists in providing
ranes on the inside and outside of such im-
pellers, the latter being inclosed in echambers
at the sides of the impellers, operating in wa-
ter that is fixed, except as to its rotation, and
is not in communication with the fluid being
impelled through the pump by action of the
Interior vanes of the impellers.

T'he objects of my invention are to put the

- Inside and outsides of the incased impellers
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in equilibrium in so far as relates to water-
pressure and toavoid lateral thrust thereon:
also, to provide at each side of the impellera
body of water, fixed or stationary, except as
to 1ts revolution, thus preventing the entry
into these side chambers of impure water,

sand, orgrit, and consequently avoiding seour

and wear of the main inclosing case and of
the inlet nozzle or nozzles of the impellers.
1'o carry out this invention, in practice I
construct centrifugal pumps as shown in the
drawings herewith, forming a part of this
specification, in which drawings—

through its axis, water being admitted at
one side of the impeller. Fig. II is a simi-

lar section through a similar pump in which
water 1s admitted at each side of the impel-
ler, and Fig. III a side view of one of theim- _

pellers removed from the pump-casing.

1 am aware that inclosed impellers for cen-

trifugal pumps have been made with interior
and exteriorvanes,butnotinthemanneror for
the purposes herein sei forth and explained—
that is, to provide at each side of such incased

[ 15.
Figure I is a section of a centrifugal pump

| closed chambers atitssides and does not flow

—

revolves continually with the impeller in

impellers a stratum or facing of water that”

or circulate because separated from the main

body of the fluid being pumped and passing

through the interior of the impeller.

Referring to the drawings, 1 is the main
casing, which can be annular or of volute
form, as the purposes of the pump may re-
quire. | |

2 1s the impeller; 3 and 4, the side plates;
o, the suction-pipes; and 6 the discharge-noz-
zles.

7 1s the shaft or pump-spindle, and 8 sue-
~tion or inlet nozzles of the impellers, made

either single or double, as shown in Figs. T
and II. - -
The interior vanes 9 are of the usual form,
(indicated by dotted lines in Fig. I11,) and 10
represents the exterior or side vanes that fit
closely around theinteriorof the closed cham-
bers 11 and 12 at the sides of the impeller 2
and have no communication with the interior
of the impelleror with the fluid passingthere-
through except through the running joint at
15, between the impeller 2 and the casing 1.
These vanes can be of anynumber or form
that will cause rotation of the water contained
In the chambers 11 and 12. |
When the vanes 9 and 10 have the same
radius and centrifugal effect, it will be seen
that there will be no force to cause flow either

‘way through the jointat13. Sothe water con-

tained in the chambers 11 and 12 will remain

fixed, except as to its rotation, and these

chambers will remain practically out of com-
munication with the fluid passing through
the interior of the impeller 2 and out into the
discharge-chamber 14 through the throatway
By such construction it will be seen

that in pumping impure fluids or those con-

taining silt, sand, gritty material, or any kind
of solids these will not enter the chambers 11
and 12 and side plates 3 and 4, and the exte-

rior of the nozzles 8 will also be preserved ~~

from abrasive scour and wear.

It is not necessary that the exterior vanes

10 have at their tips a width equal to that of
the chambers 11 and 12, so a rib or rim 16
can be formed around the impellers 2 to
brace and stiffen the same, also to more ef-

| fectually prevent communication between
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the chambers 11 and 12 and the interior of
the impellers. Such construetion is prefer-
able, but is not essential to the operation ot
my invention. Such pumps are usually
charged with pure water,whatever their work-
ing purpose may be, and when started if the
chambers 11 and 12 are not filled in charging

the pump the greater pressure within the 1m-

pellers soon forces through the joint at 15
enough fluid to fill their chambers and expel
the air therefrom, after which an equilibriunm
of pressure being established there is mno
longer any tendency of the fluid to pass either
way through the joint at 13, and the pure
waterin thechambers1l and 12 remains fixed

in respect to flow, constituting what may be

called a ¢“ fluid facing” for the sides of the

produced by centrifugal action in the interior
of the impeller 2 and in the chambers 11 and
12 inereases alike from the inlet-ways out-
ward and is most intense at the periphery,
so that a slight difference in the radius of the
vanes 9 and 10 will affect the eqnuilibrium
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and cause the escape of some fluid outward 235

or inward through the joint 13. Such varia-
tion of the length or radius of the vanes 9
and 10 can be employed, if mnecessary, to
cause more or less pressure in either of the
chambers 11 or 12 and a lateral thrust on the

“impeller accordingly.

Having thus explained the nature and ob-
jects of my invention and the manner of ap-
plying the same, what I ¢laim as new, and de-
sire to secure by Letters Patent, 1s— |

In a centrifugal pump, a main casing, an
incased impeller therein having interior and
exterior vanes, and closed chambers at each

side of the impeller in which the exterior

30

vanes revolve, in the manner substantially 4

‘ , _ as and for the purposes specified.
impellers. It is obvious that the pressure |

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses. =
JOIIN RICHARDS.
Witnesses:
ALFRED A. ENQUIST,
KLMER WICKES.
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Correction in Letters Patent No. 677,10..

-

It 15 hereby certified that in Letters Patent No. 677,103, granted June 25, 1901,
{119011 the application of John Richards, of San Francisco, California, for an improve-
ment 1n *‘ Centrifugal Pumps,” an error appears in the printed specification requiring
eorrection as follows: Lines 53 and 55, page 1, should be transposed; and that the
sald Letters Patent should be read with this correction therein that the same may

conform to the record of the case in the Patent Office.
Signed, countersigned, and sealed this 30th day of Jyly, A. D., 1901.
[SEAL. ] F. L. CAMPBELL,
_ Assistant Secretary of the Interior.
Countersigned :
E. B. Moorg,

Acting Commussioner of Patents.
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