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1. 
The present invention relates to the construc 

tion of an impeller and its drive shaft, particu 
larly for use in pumps handling corrosive liq 
luids. While the present construction constitutes 
the Solution of a problem in impellers for pumps : 
employed in handling corrosive liquids or so 
called acid Service, it is applicable to pumps 
handling liquids which are not corrosive. Fur 
thermore, it solves, in addition to the main prob 
len, Subsidiary problems, as will be apparent 
from the following specification. 
A pump for acid service requires an impeller 

made of corrosion resistant metal and a con 
nected Supporting and driving shaft, a section of 
Which must also be made of corrosion resistant 
metal. A common practice is to cast the cor 
rosion resistant section of the impeller shaft in 
tegral with the body of the impeller, and then 
to machine both parts to the required dimensions. 
Aside from the difficulties which are encoun 

tered in casting integral an impeller shaft sec 
tion and an impeller body, there is the require 
ment for a Wide range in the dimensions and 
characteristics of the impellers, and a variation 
in the desired dimensions of the Supporting 
shafts. The casting of an impeller and shaft 
section of corrosion resistant metals is difficult 
because of the relatively thin Section involved, 
and the extent of the Same. 
have a high degree of Shrinkage and it is dif 
ficult to keep the mould filled. 

It is old to make a shaft independently of the 
impeller body, particularly in metals which are 
not corrosion resistant, and to join the two to 
gether by projecting the end of the shaft through 
the hub of the impeller and threading the end 
of the shaft to receive a clamping nut which 
holds the impeller against a radial shoulder on 
the shaft, as shown, for example, in Figure 2 
of my Patent No. 2,286,425, of January 16, 1942. 
I have found that under the effects of chemical 
attack and the mechanical action of stopping 
and starting, the nut on the threaded stud Will 
sometimes become loose and permit loosening 
of the impeller on the shaft. 
A further difficulty which the aforesaid con 

struction involves is the relatively Small radial 
extent of the shoulder against which the im 
peller is drawn, with consequent likelihood of 
misalignment of the impeller With the shaft. 

I have discovered that it is possible to over 
come the aforesaid difficulties by the construc 
tion which constitutes the present invention, and 
which involves. disposing a separate shaft sec 
tion in a counterbore in the impeller which coun 
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terbore provides a radial shoulder near the front 
end of the impeller hub, and the employment of 
a headed Screw which extends from the intake 
Side of the hub telescopically inside the end of 
the propeller shaft. The head of the Screw closes 
the outer end of the bore and Counterbore, and 
it is locked against rotation, by deformatilon of 
a circular Wall of the impeller huo Surrounding 
the periphery of the Screw head and fitting into 
a recess in the same. The results flowing from 
this construction are Surprisingly advantageous. 
Aside from the advantages of Separate manu 
facture of the impeller and of the Shaft, the 
specific mode of attachment permits the shaft 
to retain its full diameter in the counterpore, 
whereby a larger area of guidance of the Shaft 
in the counterbore is provided. A greater radual 
depth of the interfitting shoulders of the hub 
and of the shaft is thereby obtained; and a much 
longer hold of the Screw on the shaft is Secured 
by the telescopic arrangement of the parts. The 
circular head of the Screw closes off any poS 
sible opening between the front of the impeller 
hub and the back of the same, particularly, along 
the keyway, and loosening of the Screw in the 
shaft is obviated by the radial indentation or 
plastic displacement of the metal at the pe 
riphery of the screw head. 
Now in order to acquaint those skilled in the 

art with the manner of constructing and operat 
ing a device embodying my invention, I shall 
describe, in connection with the accompanying 
drawings, a specific embodiment of the same. . . 
In the dra WingS: , 
Figure 1 is a front end view of an impeller 

embodying my invention; and 
Figure 2 is a side elevational view of the Same, 

partly in section, to show the details of the con 
nection between the shaft and the impeller hub. 
While the present invention is particularly 

suitable for open type impellers, it may be used 
as well in semi-open or closed impellers. The 
open type impeller is more generally used in Self 
priming pumps of the type covered by my Patent 
No. 1578,236, and involving peripheral re-entry 
of priming liquid, and where acid Service is en 
countered. 
The blades may be substantially radial, as 

shown, for example, in my aforesaid patent, or 
they may be substantially straight along, the 
major part of their length and curved at the 
tips, as illustrated in my prior Patent No. 
2,134,254, or the blades may be curved through 
out, as shown in my prior Patent No. 2,184,349, 
or may take any other desired form. The imsy 
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peller which I have shown herein employs curved 
blades, but the particular form of the blades is 
Optional. The Space in the pump casing occu 
pied by the impeller here shown is generally 
cylindrical. The impeller 0 herein shown is 
of the type which Substantially fills the casing 
with only the usual running clearance, although 
this also is optional. The blades may run in the 
channel or OutSide it. The edges 3 of the blades 
f are disposed in a generally conical surface, the 
axis of the cone being coaxial With the impeller 
0 and the shaft . 

center on the inlet side, which is on the left of 
Figure 2, a receSS 4, which opens into the intake. 
paSSageWay of the pump casing not shown. The 
edges of the blades 3 on the shaft side lie in a 
plane at right angles to the axis of the shaft, 
The hub 5 has an axial bore 6 and a counterbore 
7 separated by a radial shoulder 8. The end 
face of the round shaft f is Squared off at right 
angles to the axis of the Shaft and fits closely 
in the counterbore 7 with the said. Squared of 
end engaging the radial shoulder 8 in the .im 
peller hub. A keyway. 2 is, cut in the hub radial 
ly of the counterbore, and of the bore 6, and a 
key 3 Set in the shaft projects into the key 
way. 2. and keys the shaft and the hub.5 together. 
The end of the Shaft , , which extends into 

the counterbore 7 is axially bored and threaded 
to provide the threaded. Socket ... for receiving 3 
the threads of the circular headed. Screw 5. The 
Screw 5 has a head, the periphery of which is 
Substantially cylindrical, and adapted to fit fairly 
closely in the cylindrical recess 6 in the hub 5. 
The periphery of the head has. One or more re 
ceSSes into which the metal of the hub is de 
formed, aS. by a prick punch or other tool for 
battering over the metal of the surrounding rim 
of the hub to prevent turning of the Screw ex 
cept under force great enough to displace the 
battered-over metal above described. The inner 
face of the head of the screw 5 is preferably 
radial, that is, lies in a plane substantially at 
right. angles to the axis of the shank of the Screw, 
and it extends a slight distance beyond the outer 
edge of the keyway 2, so that when the screw 
5 is threaded tightly into the Socket 4, the head 

of the screw will close off communication between 
the intake side and the shaft side of the impeller. 
The head of the screw 5 axially beyond the 
cylindrical portion 6 is generally conical, with 
the outer end terminating in a generally radial 
surface with a non-circular (in this case square) 
Socket 20 for receiving a wrench whereby the 
Screw may be turned on its threads. 
The relatively long guiding surface 7 which 

gagement of the screw 5 and the shaft , and 
the substantial radial depth of the shoulder 8 
permit the shaft if and the impeller (0 to be 
brought into and maintained in accurate align 
ment. The screw extends telescopically of the 
end of the shaft, and hence the length of threads 
which may be employed is independent of the 
projection of the head . Of the Screw into the 
Stream. Of liquid paSSing through the impeller, 
The flat underSide of the head of the ScreW 5 
bears against the fiat face of the seat. On the 
front face of the hub, and the fiat end face of 
the shaft is pulled against the flat radial shoulder 
8-inside the hub with the benefit of the relatively 
long and large diameter bearing of the shank 
Of...the Screw in the Socket. 4 in the shaft. This 
holds the impeller accurately and strongly in 
place in a plane at right angles to the longitudinal 

The impeller has at, its 

10 

5 

20 

3 5 

40 

5 

60 

65 

70 

75 

5 to meet the requirements of the trade. 

4. 
axis of the shaft. Also because of such concealed 
thread, and the greater length of thread, the 
action of a corrosive liquid upon the cooperating 
threads is much less pronounced. In other 
Words, the structure has longer useful life. This 
form of impeller and shaft construction makes 
it unnecessary to cast the impeller and shaft in 
one piece, as has been generally foundinecessary 
for acid service. Where a shaft arid-impeller 
are cast as one piece, a defect in either the shaft 
or in a blade will require repairing which is ex 
pensive, and sometimes unsatisfactory, or re 
jection of the casting, which is more likely. Ac 
cording to the present construction, the separate 
formation of the impeller and the shaft section 
provides a combined shaft and impeller which 
:from a practical standpoint is Substantially as 
good as the integral construction, and offers the 
very pronounced advantage of greater flexibility 
of production. Various lengths of shaft and 
diameter of shaft may be provided on various 
diameters of blade and curvatures and shapes 
of blades by assembling suitable components. 
This requires a much lower inventory, of stock 

he res. 
newal of impellers and connected shaft sections 
in acid service is an important service required 
of a manufacturer. 
The construction fulfills the requirements of 

interchangeability with integral impellers, which 
are in existing pumps, so that the present cons. 
struction may be a satisfactory, repair part. The 
impeller and Shaft Section rust be corrosiope, 
sistant for acid service, The parts must beca 
pable of accurate a SSembly, Without too great care 
or difficulty. The shaft and impeller must be 
positively tight against...reverse-operation or ura 
Screwing under any conditions of operation. The 
attachment of the shaft to the impeller must 
aVoid projecting, or irregular, parts which Would 
produce ineficiency in the operation of the pump 
Also, the attaching means should avoid leak, 
age axially of the joint between the two parts. 
All of these requirements are fulfilled by the 
above described construction. 
The thread between the screw. and the shaft 

is preferably. So related to the direction of rotar, 
tion, which in Figure 1 is counterclockwise, that 
the threads Would tighten on the application of 
motor torque to the shaft member. ... The shaft 
Section Which is required to be corrosion res. 
Sistant for acid service must belong enough to 
extend through the packing gland or shaft.sea. 
which is provided to keep a tight joint between 
the casing and the rotatable shaft. The con 
nection of the shaft section i? to the motor shaft 
in a direct drive pump may be made as per the 
arrangement shown in my Patent No. 2,599,333, 
or it may be made otherwise. . . . . . . . . . 

I claim: 
An impeller having a shaft side and an inlet 

side, and having a central hub portion within pellerblades extending outwardly substantially 
in a plane at right angles to the axis of the hub 
portion, said hub portion having a bore extend 
ing axially through the same, and having a cy 
lindrical counterbore which extends through the 
main part of the axial length of the hub and 
provides a cylindrical guiding surface for a driv 
ing shaft, said hub having at the junetion of said 
bore and said counterbore an annular radially extending shoulder disposed substantially in a 
plane at right angles to the axis of the hub, said 
hub having a keyway which extends along the 
length of the inside. Surface of the hub, said hub 
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having on its inlet side an annular seat disposed 
substantially in a plane parallel to the plane of 
Said annular shoulder and recessed into the face 
of the hub, a driving shaft received into said 
counterbore and guided on said cylindrical Sur 
face, Said shaft having a key recessed into the 
same, said key projecting into said keyway, the 
end surface of the shaft being disposed Substan 
tially in a plane at right angles to the longitudi 
nal axis of the shaft and engaging on its full 
diameter endwise against said annular shoulder, 
said shaft having an axial Socket Screw threaded 
to receive a fastening Screw, and a fastening 
screw having a threaded shank threaded into said 
socket and having a head provided with a sub 
stantially flat annular clamping face of greater 
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radial extent than the radial extent of the shaft 
for engaging said annular seat, said head being 
circular and having a peripheral recess into which 
metal of the hub is projected by plastic dis 
placement. : 

HARRY E. A. BOUR. 
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