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poration of Delaware 

Application September 17, 1945, Serial No. 616,738 

1. 
This invention relates to the art of manufac 

turing rotary. Centrifugal impeller pumps and is 
especially useful in determining the performance 
of these pumpS. 
The performance of a centrifugal impeller 

pump varies with the size of the openings between 
the impeller vanes. Heretofore, adjustment in 
the performance of a pump with an impeller of 
a given size has been made by filing away the 
inner Surfaces of the Outermost portions of the 
impeller vanes. This filing was done so as to 
make the width of the finished edges of the 
vanes, which lie in the same cylindrical Surface 
With the periphery of the impeller, uniform in 
width. I have found this far from satisfactory 
and undependable in the results attained. 

It is an object of my invention to provide a 
method of and apparatus for adjusting the per 
formance of a centrifugal impeller pump which 
will be dependable in results and relatively easy 
to perform. 
The method of my invention comprehends the 

filing of the inner Surfaces of end portions of the 
vanes of a centrifugal impeller pump so that 
each of the finished surfaces thus produced is of 
a definite length, lies at a given angle with a 
tangent to the periphery of the impeller at the 
trailing edge of the vane, and has its inner edge 
flush with the unfinished vane surface. I have 
found that when these finished Surfaces are uni 
formly produced by these standards, the open 
ings between the impeller vanes are uniform. 
Furthermore, I have found that the performance 
of the pump may be predicted when these par 
ticular surfaces of the vanes are uniformly pro 
duced in this manner. 
One of the problems in performing the method 

of my invention was to find a means of readily 
and accurately measuring the angles and the 
lengths of the finished inner Surfaces of the im 
peller vanes to permit these to be formed uni 
formly on all the vanes. 

... It is accordingly another object of my invention 
to provide a gauge by which said angles and the 
lengths of Said finished Surfaces may be readily 
measured. - - 

The manner of accomplishing the foregoing 
objects, as well as further objects and advan 
tages, Will be made manifest in the following 
description taken in connection with the accom 
panying drawings in which: 

Fig. i. is a plan view of a preferred embodiment 
of the gauge of my invention illustrating the use 
of this in performing my method. 

Fig. 2 is a vertical sectional view taken on the 
line 2-2 of Fig. 1. 

2 Claims. (CI. 33-75) 2 
Fig. 3 is a perspective view of the gauge of my 

invention. 
Fig. 4 is a chart graphically illustrating changes. 

in performance characteristics produced in a 
pump by the method of my invention. - 

Referring specifically to the drawings, the 
gauge () of my invention is shown therein as in 
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cluding a base which comprises a flat plate 
shaped, as shown in Fig. 1, to provide legs 2. 
terminating in cylindrical feet 3 which extend 
above and below the base i. The base may 
be lightened by the formation of slots 4 therein. 
The base also has a wide shallow channel f5 in 
the bottom of which is formed a slot 6. The . 
channel 5 is formed at right angles to a plane 
containing the axes of the two feet 3 and pro 
vides a slideway for a protractor f7. 
This protractor is formed by uniting a slide 

plate 25 with a degree scale plate 26, the latter 
having an arcuate degree scale 27 provided 
thereon. The slide plate 25 has a straight edge. 
28 which bisects the distance between the axes. 
of the feet 3 no matter what the adjusted posi 
tion of the protractor IT on the base if may be." 
The slide plate 25 is provided with two stud 
screws 29 and 30, the first of which extends. 
downwardly through the slot 6 to receive a 
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washer 3 and nut 32 for securing the protractor 
fT in a desired adjusted position in the channel. 
5. Pivotally mounted on the stud screw 30 is an 

indicator arm 33 and this arm is adapted to be 
secured in any particular position by a washer 
34 and nut 35 on the screw 30. The arm 33 has 
a hole 40 extending transversely through its for 
ward end, this hole being rectangular in shape 
and slideably receiving a vane engaging member 
4 having a distance measuring scale 42 provided. 
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thereon. 
Operation 

As already stated, the principal object of the 
method of my invention is to provide a way of . 
precisely determining the performance of a cen-. 
trifugal impeller pump by an operation performed 
upon the impeller thereof. - 

Fig. i. illustrates the gauge 0 of my invention: 
associated. With a pump impeller 50, as when, 

50 

performing the method of my invention. This 
impeller has a Series of spirally disposed vanes 5f. 
disposed between and cast integral with lower 
and upper walls 52, and 53. In manufacturing 
the impeller 50, the periphery 54 thereof is ma-. 

55 

chined so that an area, 55 of the outer surface. 56 
of each vane 5 is finished and lies in the same 
cylindrical Surface as the finished periphery 54 
of the impeller 50. The trailing edge 57 of the 
vane, 5 is thus seen to lie in the cylindrical sur 



3 
face of the periphery 54. Each vane 5 is seen 
to have an inner Surface 60 which is entirely 
unfinished up to the time that the impeller 50 
is processed by the method of my invention. 
The method of my invention involves finish 

ing a portion of the inner surface 60 Such as 
the portion 6 indicated in Fig. 1 so that the 
finished surface 6 will be of a certain length 
and will lie at a certain angle with respect to a 
tangent 62 to the periphery 54 at the trailing 
edge 57. 
As already implied, an impeller 50 of a given 

diameter and design may be given any of a wide 
variety of performances by the method of my in 
vention. Furthermore, the performance of the 
pump incorporating this impeller may be exactly 
predetermined by this method. The character of 
the finished surfaces 6 which are necessary to 
produce each of a variety of performances for 
each impeller 50 of a given diameter and design 
have been Worked out experimentally. To en 
ploy the process of my invention on the impeller 
50 therefore, recourse is had to tables thus ex 
perimentally determined and this impeller is 
processed in accordance with my method so that 
each of the vanes 5 thereof is provided with a 
finished Surface 6 of the necessary characteristics 
to produce the desired performance in the pump 
employing this impeller. 
The surfaces 6 may be dressed by hand filing 

or by any of the machining methods which are 
suitable for this purpose. The results of this 
work on each vane 5 are checked by applying 
the gauge 0 as shown in Fig. 1. The nut 32 is 
loosened and the protractor slid inwardly so 
that when applying this gauge with the feet 3 
contacting the periphery 54 of the impeller 50, 
the member 4 will lie inside of the vane 5 and 
will not interfere with the straight edge 28 be 
ing brought into engagement with the trailing 
edge 57 of the vane 5. The screw 35 having 
previously been tightened so as to set the arm 
33 to measure the desired angle on the scale 27, 
the protractor 7 is now slid outwardly until the 
member 4 contacts the Surface 6. If it makes 
a line contact with this surface and the latter 
is of the requisite length as indicated by the dis 
tance scale 42 on the member 4, the surface 6f 
has been properly finished to give the desired 
results and the method is thereupon repeated 
with the other vanes 5 until surfaces 6 of the 
proper angle and length are provided on all of 
these Vanes. 
These surfaces 6 of course must be so formed 

that the inner edge of each of these surfaces is 
flush with the adjacent unfinished portion of the 
Surface 60. 
While the method of my invention preferably 

utilizes a modification in the character of the 
inner Surfaces of the impeller vanes adjacent 
the trailing edges thereof for determining the 
performance of a pump embodying said impeller, 
a similar determination of performance may be 
accomplished by this method by precisely finish 
ing Outer Surfaces of said vanes located just in 
Wardly from and adjacent to the periphery of 
the impeller. 

It is to be understood that in some instances 
the finished surfaces provided in accordance with 
my method on tip portions of the vanes 5 may 
be flat as shown in Fig. 1 or they may be slight 
ly curved. In Such cases the rule 4 may have 
a straight edge as shown in Figs. 1 and 3 in 
which case it would contact a concave curved 
finished inner. Surface on the wane 5. So as to 
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4 
measure the angle of the chord of this surface 
with a tangent drawn to the impeller at the trail 
ing edge of Said vane. Such a curved surface, of 
course, would have to be of a given depth and 
character of curvature to produce predictable re 
SultS. 
The gauge 0 of my invention is also adapted 

to have a rule, similar to the rule 4, and which 
is provided With Convex Or concave curved Sur 
faces along one or both of the longitudinal edges 
thereof which are adapted to act as a template 
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to assist in accomplishing the desired shape of 
the finished curved Surface required to be pro 
duced on the vanes 5 in order that the impeller 
50, when placed in operation, will produce the 
desired performance characteristics. 
The chart of Fig. 4 illustrates how a pump pro 

vided by my method with certain vane surfaces 
lying at angles of 29 with tangents to the trail 
ing edges of the vanes will have one set of per 
formance characteristics as indicated by the full 
line graphs. 
The broken line graphs plot the performance 

characteristics of the Same pump after the vanes 
have been altered by my method to give these 
inner terminal surfaces angled 36 from trail. 
ing edge tangentS. 
Angles in between 29 and 36 produce per 

formance graphs. Somewhere in between the 
broken and full line graphs of Fig. 4. 
The great advantage of my method is that by 

it a prescription can be written for exactly the 
degree of alteration of the impeller needed to 
cause the pump With that impeller to possess the 
desired performance characteristics. 

I claim: 
1. A gauge comprising: a flat plate; a pair of 

legs extending therefrom; feet on the ends of 
said legs adapted for contacting the periphery of 
a circular body, there being a free space between 
Said feet to accommodate said body when so con 
tacted; a side slideably mounted on said plate for 
projecting a relatively short distance therefrom 
between said legs said slide providing a straight 
edge which is normal to and bisects a line join 
ing corresponding points on said feet; means for 
Setting said slide in a selected position in its 
sliding relation with Said base plate; a protractor 
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Scale on Said slide; an indicator arm pivotally 
mounted on Said slide on the axis of said scale, 
Said axis being disposed toward the end of said 
slide which is adapted to slideably project be 
tween said legs; means for retaining said indi 
cator in any desired setting with reference to 
said Slide in which said indicator indicates a 
Selected angle on said scale; and a rectilinear 
member Slideably mounted on said indicator at 
right angles to the latter, so that said member 
is adapted to be extended from said indicator, 
acroSS the periphery of Said circular body to lie 
flush against a face on said body to measure, by 
the position of said indicator on said scale, the 
angle Said face makes with a tangent to the per 
riphery of said body at the point where said pe. 
riphery is crossed by Said straight edge. 

2. A combination as in claim 1 in which said 
rectilinear member comprises a rule by which 
the length of Said face may be measured at the 
Same time the angle thereof aforesaid is meas 
ured. 

JOHN B. WADE. 
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