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To all whom it may concern. - 
Be it known that I, GEORGE E. INGRAM, 

a citizen of the United States, residing in 
Fairmead, in the county of Madeira and 
State of California, have invented a new 
and useful Improvement in Adjustable 
Thrust-Counteracting Mechanism for Cen 
trifugal Pumps, of which the following is 
a specification. 
My invention relates to an adjustable 

thrust counteracting mechanism for centrif 
ugal pumps and the like, wherein a Series 
of movable vanes are adjustably secured to 
the suction surface of the runner of a cen 
trifugal pump and are arranged to be ex 
tended at an angle thereto; and the objects 
of my invention are, first, to provide in 
proved means arranged to be detachably Se 
cured to the runner of a pump and adapted 
to be acted upon by the water on the Suc 
tion side of the runner and to counteract 
the thrust; and second, to provide a series 
of adjustable vanes that may be secured to 
the suction side of the runner of a centrif 
tugal pump and arranged to extend at an 
angle thereto, and at various distances there 
from. I accomplish these several features 
by means of the device disclosed in the 
drawings forming a part of the present 
specification, wherein like characters of ref 
erence are used to designate similar parts 
throughout the said specification and draw 
ings, and in which 

Figure 1 is a side elevation of the Suction 
side of the runner of a centrifugal pump, 
disclosing the adjustable vanes secured 
thereto, the internal vanes for throwing 
water to the periphery of the pump being 
disclosed in dotted lines. Fig. 2 is a verti 
cal sectional view taken on line 2-2 of Fig. 
1 of the drawings in the direction indicated 
by the arrows with the addition of a por 
tion of the casing shown on the Suction side 
of the runner. Fig. 3 is an enlarged detail 
sectional view taken on line 3-3 of Fig. 1 
of the drawings in the direction indicated 
by the arrows, disclosing the manner in 
which the vanes are secured to the Surface 
of the suction side of the runner and the 
means for extending the said vanes at an 
angle from the surface of the said runner. 
The present state of the art discloses cen 

trifugal pumps wherein the runners are pro 
vided with a series of inclined apertures, 
by means of which a portion of the liquid 
is forced through the said inclined runners 
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and in so doing counteracts the thrust occa 
Sioned by the suction of the liquid being 
pumped. The efficiency of these inclined 
apertures, of course, remains fixed so that 
When the runnel' is rotating at a compara 
tively low rate of speed the efflux through 
the said inclined apertures has little or no 
effect on the runner. 

I propose to provide adjustable means ar 
ranged to counteract the thrust of a centrif 
tgal pump at different speeds, which means 
may be described as follows: 
The numeral 1 is used to designate the 

runner of a centrifugal pump having the 
usual central opening 2 and the vanes 3, said 
Vanes 3 being shown in dotted lines in Fig. 
1 of the drawings. 
Within the pockets between each two 

yanes is an inclined aperture 4, within which 
is mounted the end 5 of the vanes 6, said 
ends 5 having a concaved arcuate surface. 
Said concaved arcuate surface being ar 
ranged to form the other half of the in 
clined aperture 4. 
The inner end of each vane 6 is rigidly 

Secured by means of a screw 7 to a recess 
in the surface of the runner i so that the 
outer surfaces of the vanes 6 will normally 
lie flush with the surface of the said run 
ner 1. 
A threaded stud 9 is rotatably secured 

within suitable threaded apertures 10 with 
in one side of the runner 1, the head 12 of 
the said stud 9 being reduced so as to en 
gage an aperture 14 within the flight 6, the 
diameter of the said aperture 14 being 
slightly greater than the diameter of the re 
duced portion 12 so that the flight 6 will 
rest upon a shoulder formed by the junction 
of the said reduced portion 12 and the 
stud 9. 
ASSuming the threaded apertures on the 

stud 9 to be right-handed by turning the 
said stud 9 to the left it will be readily ob 
served that the ends 5 of the vanes 6 will 
be projected beyond the surface of the run 
ner 1 and at an angle thereto, as disclosed 
in Figs. 2 and 3 of the drawings. 
The operation is as follows: The runner 1 

is rotated in the direction indicated by the 
large curved arrow in Fig. 1 of the draw 
ings. The resistance or suction occasioned 
by the water being raised through the suc 
tion pipe 16 will tend to thrust the runner 
1 in the direction indicated by the arrow 
in Fig. 2 of the drawings. As the annular 
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chamber 17, which occurs between the suc 
tion side of the runner 1 and the suction 
pipe 16, becomes filled with Water the in 
clined projecting vanes 6 will be acted upon 
by the water within the said channel 17 
and the runner 1 will be forced in the op 
posite direction, thus counteracting the 
thrust of the water. 
The thrust is further counteracted by the 

pressure of water from between the vanes 1 
in the following manner: The water is 
forced under pressure through the inclined 
apertures 4, said pressure tending to act on 
the inclined surface of the ends 5 of the 
members 6 and thereby increase the inclina 
tion thereof which increased inclination will 
be acted upon by the water in the chamber 
17 as hereinbefore described. 

It is obvious that the proportion of the 
counteracting effect of the vanes to the suc 
tion will be in direct proportion to the in 
clination of the vanes and the speed at 
which the runner is rotating. 
If it is found that the thrust is not en 

tirely overcome, the counteracting force 
may be increased by turning all of the studs 
9 to the left, which will extend the free ends 
of the vanes 6 farther beyond the surface 
of the runner 1, thereby increasing the in 
clination of the said vanes 6 to the surface 
of the said runner 1. 

It is obvious from the foregoing that I 
have provided improved adjustable mecha 
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nism for counteracting the thrust occasioned 
by the suction or resistance of a liquid in a centrifugal pump. 
Having thus described my invention, what 

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

1. The combination with the runner of a centrifugal pump; of adjustable vanes se 
cured to the suction side of the runner and 
at angles thereto and adapted to counteract 
the thrust on the said runner. 

2. The combination with the runner of 
a centrifugal pump, of adjustable vanesse 
cured to the suction side of the runner and 
at angles thereto and adapted to counteract 
the thrust on the said runner; and means 
adapted to change the angles of the said 
WaleS. 

3. The combination with the runner of a 
centrifugal pump, of adjustable vanes se 
cured to the suction side of the runner and 
at angles thereto and adapted to counteract 
the thrust on the said runner; and suitable 
threaded studs secured within one side of 
the runner and adapted to change the angles 
of the said vanes. 
In witness whereof, I have hereunto set my signature in the presence of two sub 

scribing witnesses. 
GEORGE E. INGRAM. 

Witnesses: 
M. C. KENTON, 
J. F. NELSON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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