
Feb. 18, 1947. J. B. WADE 2,416,031 
CENTRIFUGAL PUF 

Filed Jan. 31, 1942 2 Sheets-Sheet 1 

s 

She seats 
a s as 
ff 

2. 2. 
2 2. 
% 2. % 2. 
2. 2. s 
2a 26 %2S S2% 

f(22.2 3O 2f 23SN % 26 NW 

  

  

  

  

    

    

  



Feb. 18, 1947. J. B. WADE 2,46,031 
CENTRIFUGAL PUMP i 

Filed Jan. 31, 1942 2. Sheets-Sheet 2 

  

  

    

  

  

    

  

  

      

  



Patented Feb. 18, 1947 2,416,031 

UNITED STATES PATENT office 
CENTRFOGAE, PUMP 

John B. Wade, Hamilton, Ohio, assignor, . by 
mesne assignments, to Food Machinery Corp0 
ration, a corporation 

Application January 3, 1942, Seria No. 429,09 

This invention relates to improvements in 
centrifugal pumps and particularly to such pumps 
as are employed for pumping liquids having oc 
cluded vapor, or air or other gases. 
When a centrifugal pump is operating under 

such conditions it is necessary to separate the 
Occluded vapor and gases from the liquid before 
the latter is admitted to the pump or the vapor 
and gases will accumulate and pocket within the 
admission chamber of the pump forming a so 
called vapor or gas lock which materially inter 
feres with the proper operation of the pump. 

Heretofore it has been the practice to build 
pumps intended for operating under such condi 
tions as an integral part of the tank containing 
the liquid to be pumped, the pump being a part 
of the tank bottom. A vortex in the liquid was 
then produced and maintained by mounting the 
pipe introducing the liquid into the tank 
tangentially. I have observed that the cost of 
manufacturing pumps operating on this general, 
plan for handling liquids with occluded vapors 
and gases is relatively high. 

It is an object of my invention to produce a 
relatively. inexpensive pump unit for pumping 
liquids having occluded vapors and gases. 

It is another object of my invention to provide 
such a pump unit which is separate from the 
tank containing the liquid and therefore suitable 
for installation or renova. Without disturbing the 
tank installation. 

It is a further object of my invention to pro 
vide a pump unit as aforesaid which may be in 
serted into a tank and suspended from above 
therein so as to operate near the botton of the 
tank to pump liquid from the tank and separate 
occluded vapors and gases from the liquid before 
the latter is admitted to the pump. 

It is a still further object of the present inven 
tion to provide a novel and efficient device for 
separating occluded vapors and gases from a 
liquid during the delivery of the latter to the im 
peller of a centrifugal pump. 
The manner of accomplishing the foregoing 

objects as well as further objects and advantages 
will be made apparent in the following description 
taken in connection with the accompanying 
drawing, in which: 

Fig. 1 is a vertical sectional view of a tank hav 
ing a preferred embodiment of the invention in-, 
stalled therein. - 

Fig. 2 is an enlarged detail sectional view of 
the pump per se. - 

Fig. 3 is a horizontal 
the line 3-3 of Fig. 2. 

sectional view taken O 
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Fig. 4 is a horizontal sectional view taken on 

the line -? of Fig. 2. 
Referring specifically to the drawings, my in 

vention is there shown as embodied in a pump 
unit 0 which is mounted in a tank for the 
purpose of separating occluded vapors and gases 
from liquid contained in said tank and pumping 
said liquid from the tank. The unit 8 may in 
clude a motor base 2 supported on the tank 
about an opening 3 in an upper wall thereof. 
The base 2 may support a motor 4 having a 
shaft 5 which is connected by a coupling 6 
to a line shaft i, a bearing 8 for which is pref 
erably provided in the motor base 2. 
Secured at its upper end to the motor base 82 

is a heavy stationary tubing 20 which extends 
downwardly into the tank and is connected 

20 

at its lower end to a centrifugal pump 2 G so as 
to Suspend said pump on said tubing. 
The pump 2 includes a casing 25 which may 

be formed of two parts as shown to provide an 
impeller chamber 26 there being an impeller bear 
ing 2 formed centrally in the bottom of said 
casing. The chamber 26 is enlarged at one side 

25 

30 

35 

40 

45 

as shown in Fig. 4 to provide a discharge port 
28 which leads to a threaded opening 29 into 
which the lower end of a liquid discharge pipe 30 
may be screwed downwardly. 
The impeller chamber 26 has a central bore 35 

which extends upwardly through the upper half 
of the casing 25. Formed on the casing 25 about 
the upper end of the bore 35 is an annular collar 
36 having a curved upwardly disposed surface 3 
as shown in cross section in Fig. 2. Formed 
integral with the casing collar 36 and extending 
upwardly substantially vertically therefrom in 
circumferentially spaced relation is a series of 
Struts, 38. 
These struts must be sufficiently strong to sup 

port, the pump 2A and they have the added func 
tion of directing liquid 'through openings 66 
formed therebetween into an admission chamber 
4f which is disposed centrally in communication 
with the bore 35 and surrounded by the struts 38. 
The preferred cross sectional contour of the 

struts 38 and the radially-opening passages 40 
disposed therebetween is shown in Fig. 3. In 
this preferred contour the struts 38 are substan 
tially "tear drop' in cross section with the bulk 

50 of their mass disposed outwardly adjacent the 
outer edge of the collar 36. The inner edges of 
the struts 38 are seen to be relatively sharp and as 
being formed by outwardly disposed concave side 
faces 45 and inwardly disposed convex side faces 
46, these faces coming together at inner thin 
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edges of the struts so as to be substantially tan 
gent with the outer limits of the admission cham 
ber 4. . - 

It may readily be seen that the formation and 
disposition of the struts 38 as clearly shown in 
Figs, 2 and 3 results in imparting a swirling mos 
tion to liquid entering the admission chamber 
through the passages 40. It may also be noted 
that while planes passing through the outer and 
inner edges of the struts 38 are disposed spirally 
in a clock-wise direction as seen in Fig. 3, the 
bulk of the material in the struts 38 is prefer 
ably disposed between radial planes tangent with 

v. 
f 

V 

4. ^ 
Having described the invention, I claim: 
1. A vapor eliminating centrifugal pump com. 

prising: an impeller casing; an impeller rotatable 

s 
on a vertical axis therein, said impeller having a 
liquid admission throat opening axially upward 
ly; a vertical shaft connecting axially with said 
impeller; a plurality of substantially vertical 
struts provided on said casing and extending up 
wardly therefrom; and a bonnet vertically super 

O 

theside boundaries of the thickest portions of the 
struts. Viewed in this maner the inner portions 
of the struts 38 are seen to be turned in a clock 
wise direction from the balance of the material 
in the struts. 
The upper ends of the struts 38 are integral 

with a bonnet 50 having a bearing 5 and which 
is connected by cap screws 52 to the lower end 

5 
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imposed above the portion of said casing with 
which said struts connect, said bonnet being 
united with the upper ends of said struts, inner 
edges of said struts being relatively thin and con 
tiguous with an admission chamber superimposed 
above and communicating with said throat, side 
faces of said struts in the direction of rotation of 
said impeller being concave and opposite side 
faces thereof convex, said side faces where they 
meet at the inner edges of said struts being sub 
stantially tangential with the outer limits of said 
chamber. 

of the tubing 20. The bottom face 53 of the bone 
net 50 is preferably a shallow inverted conical 
surface which provides a ready escape for co 
alesced bubbles of vapor or gas Separated from 
liquid in the admission chamber 4. 
Rotatably mounted in the impeller chamber 26 

is an impeller 60 having a stud 6 extending ax 
ially downwardly therefrom into the bearing 27. 
The shaft IT extends downwardly through the 
bearings 8 and 5 and is connected axially with 
the impeller 60. 
The construction of the impeller 60 follows con 

ventional design and includes the formation of 
spiral passages 62 which lead from a central lig 
uid admission throat 63 downwardly and outward 
ly to the periphery of the impeller. As clearly 
shown in Figs. 1 and 2 the throat 63 is formed 
in a neck 64 rotating in the bore 36. It opens 
upwardly directly into the admission chamber 
and the upper end of this throat expands in di 
ameter so that its surface is contiguous to and 
tangent with the adjacent curved surface 37 of 
the casing collar 36. 
The discharge pipe 30 extends upwardly 

25 
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35 

2. A vapor eliminating centrifugal pump Com 
prising: "an impeller casing; an impeller rotatable 
on a vertical axis therein, said impeller having a 
liquid admission throat opening axially upward 
ly; a vertical shaft connecting axially with said 
impeller; a plurality of substantially vertical 
struts provided on said casing and extending up 
wardly therefrom; and a bonnet vertically super 
imposed above the portion of said Casing with 
which said struts connect, said bonnet being 
united with the upper ends of said struts, said 
struts being tear-drop in cross section with the 
bulk thereof disposed adjacent their outer edges 
and with their inner thinner edge portions in 
clined from the balance thereof in the direction 
of rotation of said impeller. 

3. In a centrifugal pump the combination of: 
: an impeller casing; an impeller rotatable on a 

40 

45 
through a suitable opening in the motor base 2 
so that the entire unit 0 may be mounted in 
the tank as shown, without requiring the 
tank to be taken out of the ground or the making 
-of any alterations on the bottom of the tank 
whatsoever, 

Operation 

After the unit to has thus been installed and 
liquid in which vapor orgas is occluded is deliv 
ered into the tank to cover the pump. 2, the 
motor f4 is energized to rotate the shaft and 
impeller 60. Rotation of the impeller sucks liq 
uid in through the passages 40, the admission 
chamber 4, the impeller throat 63 and expels 
this liquid from the impeller through the spiral. 
passages.62. This liquid is thus forced upwardly 
through the port 28 and discharge pipe 30 and 
conducted by the latter to the place where it is 
desired this be delivered. . . 
After the liquid is thus sucked inwardly 

through the passages 40 it is given an extremely 
rapid and smooth rotational movement as it enor 
ters the admission chamber 4. In this manner 
all of the liquid thus admitted is immediately 
subjected to a vortical action which separates the 
vapors and gases and permits these to escape lip 
wardly along the bonnet bottom 53 in large bub 
bles which then rise to the surface of the liquid 
in the tank it. 
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vertical axis therein, said impeller having a liquid 
admission throat opening axially upwardly; a 
shaft extending downwardly through said throat 
to said impeller for rotating the latter; a bonnet 
surrounding said shaft and vertically superposed 
above said casing; and a plurality of struts 
spaced circumferentially about and radially from. 
said shaft to define an admission chamber just 
above and opening downwardly into said throat, 
said struts uniting said casing with said bonnet, 
each of said struts having a comma-like cross 
section with the tail thereof contiguous with said 
admission chamber and turned in the direction 
traveled by the adjacent surface of Said shaft. 

JOHN B. WADE, 
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