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UNITED STATES PATENT OFFICE. 
WILLIAM KING RICHARDSON, OF LEAVEN WORTH, KANSAS. 
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To all whom it may concern: 
Be it known that I, WILLIAM KING RICH 

ARDSON, a citizen of the United States, re 
siding at Leavenworth, in the county of 
Leavenworth and State of Kansas, have in 
vented a new and useful Centrifugal Pump, 
of which the following is a specification. 
This invention relates to certain improve 

ments in centrifugal pumps, and has for its 
object the dual purpose of preventing the 
back flow of the fluid from the casing in 
which the impeller rotates, and for provid 
ing a means of allowing the heavier matter 
contained in the fluid pumped an egress 
from the impeller. The first purpose men 
tioned above, enables that class of centrifu gal pumps having impeller's provided with 
a liquid seal for the purpose of excluding 
the air from the chamber of the impeller, to 
be operated above or out of the fluid pumped, 
without the aid of a liquid seal. The sec 
Ond purpose mentioned above makes it pos 
sible for the same class of pumps to pre 
cipitate the solid or heavier matter contained 
in the water and discharge it with a portion 
of the Water that is being forced through 
the impeller into a separate reservoir, from 
that in which the Water freed from the im 
purities which have a greater specific gravity 
than water, is pumped, thereby purifying 
and clarifying the water instantly, thor 
oughly, and inexpensively, and at only a 
slight detriment to the efficiency of the 
pump. That this may be understood, ref 
erence is to be had to the accompanying 
drawings, in which,-- 

Figure 1, is a vertical section, Fig. 2, is a 
section on line II-I of Fig. 1, Fig. 3, is an 
enlarged view of valve 17, showing con 
struction and connecting parts. Fig. 4, is a 
modification of valve 17. 
In said drawing 1, designates the base 

plate of this apparatus, which is bolted or 
otherwise secured to annular casing 2; the 
base plate having a central threaded open 
ing 3, and an internal central opening 4, of 
greater diameter than 3, formed by an off 
set or step as shown. Secured to step of 
opening 4, is a semi-steel or strong cast iron 
water-column 5, the flange of which is faced 
and turned, the outside perpendicular wall 
of water-column being turned and polished. 

6, indicates the top plate, bolted or other 
Wise Secured to casing 2, and with base plate 
1, forms the air and water chamber of the 
pump 7. 
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8, indicates the shaft which is keyed to 
driver 9. 

10, is the chamber of the impeller which 
is formed by bolting driver 9, to casting 13. 

11, indicates a cast steel water-seal sleeve, 
which should be turned all over, with Water 
seal grooves cut as shown in Fig. 1. This 
water-seal sleeve is bolted to impeller 14, 
and is to prevent water from entering the 
impeller from the air and water chamber 7, 
its lower end always being immersed below 
the surface of the water. 

12, indicates outlet or discharge. 
13, indicates the impeller blades which 

are cast integral with member 13 and are of 
usual type. 

14, is an annular Water chamber. 15, dis 
charge port for pure Water. 16, discharge 
port for solid matter and impure water. 
17, an annular check valve which partly 
covers the annular Water chamber 14, ex 
tending over the driver 9 sufficiently far 
that the port 15, will form a liquid seal to 
the chamber 10, and supported upon the 
outer rim of casting 13, and held in place 
by studs 17 inserted into casting 13; on the 
end of these studs are lock nuts 17 for regu 
lating the throw of the valve; the valve 
seat being formed as shown and for the pur 
pose of opening and closing the restricted 
passage 16, as hereinafter described. 

18, indicates a secondary reservoir for the 
purpose of receiving the water and impuri 
ties discharged through port 16, having out 
let through pipe 19. 

20, indicates an air valve in the suction 
23, said suction being provided with a check 
or foot valve of usual type, not shown. 21, 
an air valve which communicates with the 
air and water chamber 7, through casing 2. 

22, is a ledge or bracket on which is sup 
ported the reservoir 18. 
Having thus described the several parts 

of this machine, I will describe its opera 
tion, and results obtained therefrom. This 
pump is primed in the usual way. The suc 
tion pipe is filled with the fluid to be pumped 
to the level of the impeller. Power is ap 
plied to the impeller through the shaft 8. 
The revolving impeller forces the fluid to 
the periphery and fills the Water discharge 
casing 14. The pressure of the water upon 
the under side of the valve 17, causes it to 
raise against the lock nuts which are set at 
any desired height to regulate the cross sec 
tion of discharge opening 16. The cen 
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trifugal force throws the matter contained 
in the Water of a greater specific gravity 
than water, against the outer wall of cham 
ber 14, where, by the erosive action of the 
water and centrifugal force, it is deflected 
along the outer wall of chamber 14 and 
through discharge opening 16 into the reser 
voir 18, the larger portion of the water flow 
ing into chamber 14, being discharged 
through port or opening 15. 
The modification of valve 17 as shown in 

Fig. 4, acts as a check valve to both dis 
charge ports 15, and 16, and is not dependent 
upon a water seal to prevent the back flow 
of air from the chamber in which the im 
peller rotates. 
The flowing of the water from the cham 

ber 14 to chamber 7 is evidence of an un 
balanced pressure and the valve is held 
open. Should the pressure in the casing 7, 
at any time exceed the pressure within the 
impeller, the valve will close and prevent 
back flow. 
The process which is founded upon the 

apparatus shown and described in this ap 
plication is described and claimed in the 
application No. 455590. 
Having thus described the invention, what 

I claim as new and desire to secure by Let 
ters Patent, is:- 

1. In a centrifugal pump, the combination 
with a closed casing having an outlet pas 
sage, of an impeller within said casing and 
provided with a chamber, an inlet, an outlet 
passage communicating with said chamber, 
said outlet passage provided with a valve, 
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of a reservoir contained within said casing for the purpose specified. 
2. A rotary impeller having a chamber, 

blades in said chamber, an inlet for said 
chamber, an annular outlet chamber for and 
concentric with the center of said first named 
chamber, a valve carried by the impeller, 
and consisting of a vertically movable band 
bridging the outlet chamber, and adapted 
to be raised by the water discharge from said 
outlet chamber, to provide passages for the 
escape of water from said outlet chamber 
between its inner edge and the impeller, 
and its outer edge and the impeller, the area 
of the inner passage materially exceeding 
that of the outer passage. 

3. In a pump the combination with a ro 
tary impeller having an outlet chamber, and 
an outlet passage leading therefrom, one 
side of which is nearer the center of the im 
peller than the opposite side, of a valve con 
trolling Said pump, and opening from the 
chamber under the pressure of water dis 
charged, taking when open such a position 
that one way is opened toward the center 
of the impeller, and another way toward the 
periphery of the impeller, the latter being 
more restricted, whereby the larger portion 
of the water may be discharged through the 
inner way against centrifugal force, form 
ing a Water seal, and sedimentary deposits 
and water may pass through the outer way. 

WILLAM KING RICHARDSON. 
Witnesses: 

MARTHAL. RICHARDSON, 
C. P. RUTHERFoRD. 
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