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This invention relates to pumps and in particu 
lar to rotary pumps provided with means to rid 
themselves of foreign particles such as sand, grit, 
bits of metal, and the like. 

In the past it has been very disadvantageous to 
pump liquids which contain foreign particles 
without some means of separating such particles 
from the liquid before passing the liquid through 
the channel of the pump. This is due to the 
fact that foreign particles have a decidedly abra 
sive action on the parts of the pump, which is 
especially pronounced in pumps operating at rel 
atively high speeds. 

It is, therefore, an object of the present inven 
tion to provide a pump having means to rid itself 
of foreign particles readily and simply without 
the necessity of passing the liquid through me 
chanical separatorS Such as strainers, etc., before 
allowing such liquid to enter the pump. 
Another object is to provide a pump of the type 

having a channel through which an impeller 
moves, and a stop means between the inlet and 
Outlet of the channel to direct Water into the 
outlet, With means to direct foreign particles to 
ward Said outlet and assist in preventing foreign 
particles from being carried by the impeller past 
the Outlet. V 
A further object is to provide a means for en 

abling pumps to rid themselves of foreign par 
ticles which may be applied to previously built 
pumps by a Small alteration which may be in 
expensively done. 
Other objects and advantages of the present 

invention will become apparent from the follow 
ing detailed description accompanied by the 
drawing, in which: 

Figure 1 is an end elevational view, partly in 
Section, with parts broken away, of a rotary pump 
embodying the present invention; 

Fig. 2 is a side elevational view, partly in sec 
tion, and with parts broken away, of the pump 
illustrated in Fig.1; 

Fig. 3 is an elevational view showing a detail 
of a portion of the pump channel; and 

Fig. 4 is a fragmentary sectional view taken 
substantially on the line 4-4 of Fig. 3. 

Briefly, the present invention in its application 
to rotary pumpS comprises an abrupt enlarge 
ment of the pressure-developing passage or chan 
nel followed by a gradual contraction of the chan 
nel in the direction of liquid movement through 
the pump so that foreign particles will be directed 
to the central portions of the channel, carried 
through the channel and discharged through the 
Outlet. 
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In the drawing, which shows a rotary pump 
embodying the invention, identical parts 
throughout the several views are indicated by the 
Sane reference numerals. Looking at Figs. 1 and 
2, a rotor or impeller is indicated by the numeral 
and comprises a relatively flat, disk-like mem. 

ber provided with a plurality of radially directed 
buckets 32 formed on its peripheral marginal 
edges. A set of bucketS is formed on each side 
of the rotor or impeller , separated by a circum 
ferentially extending Web 3. The individual 
buckets in each set are separated from one an 
Other by radial WebS 4. 
The impeller is secured on a shaft 5 and is dis 

posed in a pump chamber 6 formed by a pump 
casing 7 and a cover plate 8. The shaft may be 
rotated by a suitable motor (not shown). A suit 
able gland O is provided to seal the pump casing 
at the point where the shaft 5 enters the casing. 
A pair of annular channel rings and 2 are 

received in the pump chamber 6 and are grooved 
to cooperatively define a pressure-developing 
channel 3 which surrounds marginal portions 
of the inipeller so that the buckets move through 
the channel on rotation of the impeller. The 
channel 13 is substantially annular and is pro 
Vided with an inlet 4 and an outlet 5. The in 
let communicates with an intake passage 6 
formed in a boss 7 at the top of the casing 
While the outlet communicates with a discharge 
passage 18 formed in a boss 20 at the top of the 
casing and adjacent the boss 7. Each of the 
bosses 7 and 20 are suitably threaded so that 
intake and discharge pipes 2 and 22, respective 
ly, may be secured thereto. 

Between the inlet 4 and the outlet 5 the 
channel rings f and 2 fit closely around theim 
peller so that during operation of the pump, liq 
uid flowing through the channel 2 is directed to 
Ward the outlet (5. This part of the rings is re 
ferred to as a stop or stop means and is indicated 
by the numeral 23. 

Radially inward from the channel 3 each of 
the rings and 12 is formed with an annular 
Sealing rib 24 which has a running fit with one 
side of the impeller and prevents substantialleak. 
age from the channel f2 into the center portion 
of the pump chamber 6. Radially outward of the 
channel 3 the rings ff and 12 have circumferen 
tial ribs 25 which meet one another and COOper 
atively define the outer wall of the channel. The 
ribs 25 are, of course, discontinued across the in 
let and outlet of the channel to permit liquid 
to pass through the inlet and outlet Open 
ings 4 and 15, respectively. In the region of the 



stop 23 portions 26 of the ribs 25 extend farther 
radially inward than at other portions of the 
channel, are closely adjacent the periphery of 
the impeller, and have a running fit therewith 
to cooperate with the stop in directing liquid 
through the outlet. 
To accomplish the objects of the present in 

vention the rings and f2 are provided with at 
least one, and usually a plurality, of recesses 2 
disposed circumferentially around the channel 3 
as shown in Fig. 3. The recesses are shown in 
their preferred location, that is, in the sealing 
ribs 24 of the rings and 2. 
preferred because the greatest amount of trouble 
caused by foreign particles in the channel is en 
countered when the foreign particles become 
lodged between the sealing ribs 24 and the in 
peller f. The abrasive action of foreign par 
ticles is pronounced between these close fitting 
parts, and where the impeller is moving at a high 
rate of speed serious damage may be done to the 
pump in a relatively short time. 
The preferred shape of the recesses is shown 

in Fig. 3, and moving in the direction of rotation 
of liquid these recesses 27 are defined by a wall 
28, cut into the sealing ring in an almost radial 
direction, followed by a wall 30 which gradually 
tapers from the bottom of the recess toward the 
channel 3. In this manner the recesses 2 
cause an abrupt enlargement of the channel foll 
lowed by a gradual contraction, so that foreign 
particles lodged between the impeller and the 
sealing ribs 24 are freed upon passing the Wall 
28 and are directed by the wall 30 toward the 
central portion of the channel, where they may 
be carried along by the liquid through the chan 
nel 3 and out the discharge pipe. 
A pump provided with the above described fea 

ture is very advantageous. Liquid containing 
relatively small amounts of foreign particles may 
be pumped readily and economically, since the 
useful life of the pump is prolonged by fleeing 
the channel of foreign particles. Furthermore, 
liquids containing relatively large quantities of 
foreign particles may be moved by such a pump 
without serious damage to the mechanism of the 
pump and without the necessity of frequent re 
placement of parts of the pump, which materially 
increases the cost of pumping. 

It will be seen that the present invention is 
applicable to pumps in which water is returned 
from a separating chamber to the liquid passage 
way in advance of the stop means to aid in prim 
ing the pump. 
Another feature of the present invention is that 

previously constructed pumps may be readily con 
verted to enable them to pump liquids contain 
ing foreign particles, without damage to the 
mechanism of Such pumps. All that is required 
in the case of a pump having removable rings is 
the conversion thereof to embody the invention 
or the replacement thereof with rings which em 
body the invention. 

It may be seen that this invention may be ap 
plied to all types of rotary pumps having rotors 
and Sealing means surrounding the rotors, the 
Specific construction of pump shown and de 
Scribed having been arbitrarily chosen for 
purposes of description and illustration. Fur 
thermore, the size and shape of the recesses may 
be varied considerably without departing from 
the Spirit of the invention as defined in the ap 
pended claims. 
What I claim is: 
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the casing, buckets on the impeller and an an 
nular channel in the casing adjacent the buckets, 
an inlet and an outlet for the channel, stop 
means closely surrounding the impeller between 
the inlet and the outlet, means for sealing the 
channel radially inwardly therefrom, and a plu 
rality of recesses disposed in the sealing means 
to free foreign particles from between said seal 
ing means and said impeller, one of said recesses 
disposed near the outlet in the region of said 
stop to direct foreign particles toward the out 
let and assist in preventing foreign particles from 
being carried through the channel in the region 
of the stop, 1. 

2. In a rotary pump, a casing, a pair of an 
rular removable rings in the casing, channels 
formed in faces of the rings to cooperatively form 
a pressure-developing passage, an inlet and an 
outlet through the casing for the passage, stop 
means between the inlet and the outlet to direct 
liquid into Said outlet, a rotary impeller in the 
passage, buckets on the impeller disposed in the 
passage, Sealing ribs on the rings inwardly of 
the channels, and a plurality of recesses in the 
Sealing ribs to throw foreign particles lodged be 
tween the impeller and said ribs radially out 
Ward, one of Said recesses disposed near the out 
let in the region of the stop to direct foreign par 
ticles into the outlet and assist in preventing for 
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eign particles being carried through the passage 
beyond the outlet. 

3. In a rotary pump, a casing, a rotary impeller 
in the casing, buckets on the impeller, an an 
nular channel formed in the casing in the region 
of the buckets, an inlet and an outlet for the 
channel, cooperative portions of said casing and 
impeller to form a seal for the channel inwardly 
thereof, and a plurality of recesses disposed in 
Said cooperative portions to free foreign par 
ticles between the impeller and said portions, said 
receSSes comprising a wall extending substan 
tially radially inward from the channel and a 
Wall sloping gradually from said first wall out 
Wardly to the channel in the direction of rota 
tion of the impeller. 

4. In a rotary pump, a casing, a pair of an 
nular removable rings in the casing, channels 
formed in faces of the rings to cooperatively 
form a pressure-developing passage, an inlet and 
an outlet for the passage through the casing, a 
rotary impeller in the casing, buckets on the im 
peller disposed in the passage, circumferential 
ribs on the rings inwardly of the channels to 
cooperatively form with the impeller a seal for 
the passage, and a plurality of recesses in the 
ribs opening to said impeller and said channel, 
Said recesses comprising in the rotational direc 
tion of the impeller an abrupt opening from the 
channel followed by a gradual merging of the re 
CeSS With the channel. V 

5. In a rotary pump, a casing, a channel in 
the casing, an inlet to said channel, an outlet 
from Said channel, an impeller, said casing hav 
ing a wall which is relatively closely adjacent the 
impeller and defines therewith the radial extent 
of the channel, and at least one recess in said 
Wall opening toward the impeller in the region 
of the channel, said recess causing a relatively 
abrupt enlargement of the channel followed by 
a merging of the recess with the normal channel 
Wall in the direction of fluid movement through 
the channel. 

6. In a rotary pump, a casing, a channel in the 
casing, an inlet to said channel, an outlet from 

1. In a rotary pump, a casing, an impeller in 75 said channel, an impeller, cooperative portions 
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carried by the casing and the impeller defining 
the radially inward extent of the channel and at 
least one recess disposed in said cooperative por 
tions to free foreign particles, said recess caus 
ing a relatively abrupt enlargement of Said chan 
nel followed by a relatively gradual contraction 
of said channel to its normal size in the direc 
tion of fluid movement through the channel. 

7. In a rotary pump, a casing, a channel in the 
casing, an inlet to said channel, an outlet from 
said channel, an impeller, stop means closely 
fitting said impeller in the region of the outlet 
to prevent fluid being carried past the outlet, 
cooperative portions carried by the impeller and 
the casing to define the radially inward extent 
of the channel, and a plurality of recesses dis 
posed in said cooperative portions open to the 
impeller and the casing, one of said recesses dis 
posed in the region of the outlet to direct foreign 
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particles toward the outlet and assist in pre 
venting foreign particles being carried past the 
outlet. 

8. In a rotary pump, a casing, a pair of an 
nular rings removably mounted in the casing, 
grooves formed in faces of said rings to coop 
eratively form a channel, an impeller between 
Said rings to rotate in the channel, an inlet to 
said channel, an outlet from said channel, co 
Operative portions carried by the rings and the 
impeller to define the radial extent of the chan 
nel, and a plurality of recesses disposed in said 
cooperative portions open to the impeller and the 
Casing and comprising a relatively abrupt en 
largement of the channel followed by a relatively 
gradual contraction of the channel to its normal 
SZe 
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