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4 Clairas. 

My invention relates to deep-well turbine 
pumps, especially of multi-stage construction, 
Such as disclosed in my copending application, 
Serial No. 452,427, filed May 14, 1930, of which 
this application is a continuation in part. 

Its objects are to increase the durability of Such 
pumps, to simplify and reduce the labor and cost 
of their construction, and to increase their effi 
ciency, especially by affording a more direct 
streamline idow throughout the intake, Vaine, and 
bowl passages. Other objects will appear in the 
course of the following description: 

I accomplish the above objects by a device 
illustrated, for example, in the accompanying 
drawing, in which: - 

Figure 1 is a view showing half of the pump 
in side elevation and the other half in vertical 
cross section on a plane through the center line 
of the pump. 

Figure 2 is a horizontal cross Section on the 
plane of the line 2-2 of Figure 1. 

Figure 3 is a similar cross Section illustrating 
modification of the shape of the bowl vanes. 

Figure 4 is a similar section on the plane of 
the line 4-4 of Figure 1. 

Figure 5 is a similar cross section on the plane 
of the line 5-5 of Figure 1. 

In Figure I is shown the lower end portion of 
the casing 1 understood to lead from the pump to 
the upper ground level. This casing has an end 
collar 2, and the top bowl 3 has a flange by which 
cap screws 2' attach the top of the bowl 3 to 
the casing 1. The next lower bowl 4 is attached 
to the bottom of the upper bowl 3, and the inlet 
case 5 is attached to the botton of the lower bowl 
4 by Screws 6 and 7 respectively, peculiar details 
of which connection will later be described. At 
the bottom is shown the upper end part of the 
suction tube 8 having on its end part a collar 9, 
and the botton of the inlet case 5 has a fange 
by means of which cap screws 10 connect the 
inlet case 5 and Suction tube 8 together. 
The upper bowl 3 has the central hub 11 Sur 

rounded by the downwardly flaring skirt 12 in 
its botton part; this hub and Skirt being Con 
nected to the inner walls of the bowl 3 by radial 
ribs 13. The lower part of the bowl 3 extends 
below the skirt 12, and downward continuations of 
the ribs 13 form the bowl Vanes 14 extending in 
ward not quite to the periphery of the skirt 12 
and leaving a space below the hub 11 and skirt 
12 for the impeller 15. This impeller 15 comprises 
a hub in its Upper part and upwardly and out 
Wardly curving upper and lower walls in its lower 
part forming the upwardly and outwardly curv 

(C. 103-102) 

ing discharge passage 16 which is continuously 
annular near the shaft axis, but has the impeller 
Vanes 17 at intervals around its outer Zone. The 
lower part i8 of the impeller-containing en 
trance to the discharge space 16 extends con 
Siderably below the lower ends of the hub 15 
and the bowl 3. - 
The construction of the lower bowl 4 answers 

in general to that just described for the upper 
bowl 3, having the ribs 13' terminating below in 
the Vanes 14'; the ribs 13' connecting the outer 
Wall of the bowl with the central skirt 12' and 
hub. 11; While the hub 15' carries the structure 
forming the discharge space 16' which has the 
Vanes 1'. The top of the bowl 4 has an annular 
receSS in which fits the downward extension 18 
of the impeller that is in bowl 3 above. The bowl 
Vane or rib 13' terminates considerably below the 
botton of this recess. In like manner the lower 
part 18 of the lower impeller hub fits in a recess 
in the top of the inlet casing 5, and ribs 19 
extend in from the inner walls of the inlet casing 
5 to the central hub 20, 
So far as described, this pump structure re 

Sembles broadly various prior pump structures; 
but Several details thereof now will be described 
Which I believe to be decided improvements over 
any prior pump Structures known to me, especial 
ly in respect of practical manufacture, installa 
tion, Operation and maintenance, from a commer 
Cial point of view. 
One of these is the extension of the rib or vane 

part 13 upward past the top of the upper bowl 3, 
forming a Support 21, separate from the interior 
of the casing 1 but joining the upward extension 
22 of the central hub 11 of the bowl 3. A further 
improvement is in the cross section of the bowl 
Vanes 14 and 14", which as shown in Figure 2 is 
not a mere inward radial extension symmetrical 
to a central radial line. The side a which is pre 
Sented in direction opposite to that of rotation 
of the impeller, which may be terned the front 
Side, is Substantially on the radial line. The op 
posite Side b, past which the discharge flows from 
the impeller, and which may be termed the rear 
Side of the vane, is curved on a large radius from 
the inner edge of the vane far around, almost 
half way to the next vane. In the modification 
of Figure 3 the rear side b has this ample curva 
ture, and the front side a' inclines forward in its 
outward extent from a radial line through its in 
ner edge, this inclined rear side having an ample 
fillet with the outer wall of the bowl. This later 
example is even more desirable from a working 
view point than the example of Figure 2; but is 
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somewhat more difficult of practical construction. 
The advantage of either example is the avoid 
ance of eddy currents at the rear Side b of the 
vane, this avoidance being due to the large radiuS 
and therefore allowing a more Smooth and even 
passage of the discharge from the impeller into 
the bowl passage up along the ribs 13 or 13". An 
other advantage permitted by the enlargement of 
cross section of the bowl vane 13 or 13' incident 
to the above construction, is the admittance of 
the cap screws 6 and 7 upward through the top 
flanges, respectively, of the lower bowl 4 and the 
inlet casing 5 into the upper and lower bowls 3 
and 4, for Securing the bowls 3 and 4 together 
and the bowl 4 to the inlet casing 5. 
Another improvement in detail which is dis 

closed and claimed in my copending application 
above mentioned, is the spacing of the edges 14 
and 14 of the vanes of the bowls 3 and 4, respec 
tively, out from the peripheries 24 of the in 
pellers. This not only eliminates the need of ma 
chining the bowl vane edges 14 and 140, LISually 
also necessitating chipping and hand work for 
attaining the narrow cutting edges of the bowl 
wanes as in such prior devices as I am aware of, 
but also permitting these edges of the bowl Vanes 
to retain the hard crust or scale incident to the 
casting of the bowl 3 or 4. Since the friction of 
the discharge from the impellers at the edges of 
the bowl vanes 14 and 14' is considerable, having 
a considerable erosive effect, this maintenance of 
the hardness of these parts greatly conduces to 
the durability of the pump. Due to the novel 
heavier construction of these bowl vanes as above 
described, it is possible to cast them with edges 
sharp enough to coact properly with the impellers 
without machining, facilitating attainment of the 
above resultS. 
The main pump shaft 25 extends down through 

the upper bowl hub 11 and has the impellers fixed 
on it by means of their hubs 15 and 15', and the 
lower end part of this shaft extends down through 
the bearing hub 20 of the inlet casing 5. The Cen 
tral hub 11 of the upper bowl 3 has an annular 
space around the shaft 25 containing packing 26, 
which is forced together by the lower end part of 
the gland coupling 27 which has the annular re 
cess 27' leading to the bypass 27', and is Screwed 
down into the top extension 22 of the bowl hub 11, 
having a thick middle portion 28 Overlapping the 
upper end of the extension 22, and having extend 
ing up from this part 28 an upper threaded ex 
tension 29 around which is screwed the lower end 
of the oil tube 30. The shaft 25 connectS by a 
coupling 31 with the connecting shaft 32, which, 
together with the oil tube 30, will be understood to 
extend to the upper ground level; the oil tube 30 
serving to admit lubricant to the bearing 29. 
At the bottom, screwed up into the bottom hub 

20 and compressing packing 33 is a member 34 
which enlarges below the hub 20 into a hollow 
downwardly pointed grease chamber 34. Where 
the shaft passes through the central hub 11 Of 
the lower bowl 4, this hub has a bushing 35. 
Thus, the example shown discloses the pump 

shaft 25 as having an upper bearing in the parts 
27, 28 and 29, a middle bearing at 35 and a lower 
bearing in the member 34. 
Another one of my improvements, which is 

fully disclosed and claimed in my Copending 
application to which I have referred above, Con 
sists in surrounding this shaft 25 with covering 
tubes. As here shown, there is an upper covering 
tube 36 extending entirely from above the upper 
extension 29 of the gland coupling 28 down into 

1,976,200 
close contact with the upper end of the hub 15 
of the upper impeller; a middle cover 37 with its 
upper end in close contact with the lower end 
of the hub 15 of the upper impeller down through 
the bushing 35 into close contact with the top 
of the hub 15' of the lower impeller; and the 
lower cover 38 in close contact With the lower 
end of the lower impeller hub 15' and extending 
down entirely through the lower bearing into the 
interior of the grease chamber 34, where the 
lower end part of the main shaft 25 being thread 
ed, a nut 39 is Screwed up onto the shaft against 
the lower end of the lower cover 38, clamping the 
entire aSSemblage of covers 38, 37 and 36 and 
impeller hubs 15 and 15' closely together in co 
action. With an annular flange 40 fixed on the 
main shaft 25 shortly above the upper bearing 
extension 29 within the oil tube 30; this flange 
preferably being Welded onto the shaft 25 SO that 
it is Substantially integral therewith. This com 
paratively thin and light covering of tubes 33, 37 
and 36, thus may be of material well adapted to 
'esist corrosion by the chemical contents of Water 
being pumped, for instance bronze, and as it 
cover's the main Shaft 25 in all areas which 
might in its absence be exposed to contact with 
the Water, the shaft 25 itself may be of steel, 
which is not only less expensive but may be much 
stronger and therefore of less diameter than a 
shaft required to be of metal having greater re 
Sistance to corrosion. 
By the novel construction of the upper bear 

ing, including the packing 26 in the downwardly 
extending hub 11 of the inner skirt 12 of the 
bowl 13, and Substantially maintaining this di 
ameter of this hub 11 above the skirt up to the 
connection with the oil tube 30, it will be seen 
that I have provided a very direct or streamline 
path for the travel of the liquid after the last 
pumping stage thereof and for entrance to the 
discharge casing 1. A similar improvement in 
operation is attained by the construction of the 
lower bearing, with the packing 33 contained in 
a hub or cap of the inlet casing, minimized in di 
ameter, with the reduced part of the grease 
chamber 34 fitting up in and holding the packing 
23 in the cap 20, affording a very direct or stream 
line path of the liquid from the suction tube 8 
to the interior passage 16’ of the first-stage im 
peller. I am thus enabled to attain at the inlet 
and outlet ends of the pump, Substantially the 
same direct streamline effect attained in the 
passages 13 and 13' from one impeller to the 
other. These improvements, together with the 
improvements affording the Smooth travel of the 
liquid from the impeller into the spaces between 
the bowl vanes result in a marked increase in 
efficiency of the pump as I have found in practice. 
While the example shown is a two stage pump, 

it will be understood that the omission or addi 
tion of bowls, impellers, and their associated 
parts, for a greater or less number of stages of 
centrifugal action will readily be made by those 
skilled in the art, upon the basis of the disclosure 
herein. 
I have somewhat specifically illustrated and 

described my invention but it will be understood 
that modifications may occur in practice which 
will not depart from the scope and spirit of my 
invention, and therefore I am not limited to Such 
precise disclosure but what I desire to claim 
and secure by Letters Patent, is: 

1. In a pump, in combination with an upright 
shaft, an impeller on said shaft, an enclosure for 
said impeller comprising means coactive with 
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Said impeller, an upper bearing comprising a 
member with a reduced upper end part and a 
reduced lower end part, a lubricating tube around 
Said shaft, fitting around said upper end part of 
Said member, Said enclosure comprising an inner 
concentiric skirt element above said impeller, with 
an upper hollow extension receiving said lower 
end part of Said member inside said extension, 
and packing confined in Said hollow extension by 
the received lower end part of said member. 

2. in a pump, in combination with an upright 
shaft, an impelle. On Said Shaft, an enclosure for 
Said impeller complising means coactive with 
Said impeller, an upper bearing comprising a 
member with a reduced upper end part and a 
Ireduced iOWei end pait, a lubricating tube around 
Said shaft, fitting around Said upper end part of 
said member, Said enclosure comprising an inner 
concentric skirt element above said impeller, with 
an upper hollow extension receiving Said lower 
end part of Said member inside said extensioi, 
and packing confined in said hollow extension 
by the received lower end part of said member, 
and a covering having a Substantially liquid 
tight fit around said shaft, extending continu 
Ously from Said impeller up through Said bearing 
into Said lubricating tube. 

3. In a pump, in combination with an impeller 
having peripheral outlets with edges, and an en 
closure having Vanes extending inward toward 
and coacting With Said impeller outlet edges, each 
With its side presented in the direction of rota 
tion of said impeller gradually inclined from near 
its inner edge out to the Wall of Said enclosure, 

and its opposite side confined Substantially with 
in a radial plane through Said inner edge, afford 
ing enlargement of the thickness of Said enclo 
Sure Wall at intervals theirearound, an adjacent 
enclosure, and means entering respective Ones of 
Said enlargements, Securing Said encloSures to 
gether. 

4. In a pump, a rotary impeller having periph 
eral outlet edges, an enclosure for Said impeller 
having its walls continuously closed radially op 
posite said edges, with helical vanes extending in 
fron and continuous With Said Walls to Wald Said 
outlet edges and Subject to erosion by the dis 
charge from said impeller, each vane having its 
side presented in the direction of rotation of said 
impeller gradually inclined from near its inner 
edge out to the wall of said enclosure and hav 
iing its opposite side confined Substantially Within 
a radial plane through Said inner edge, and be 
ing a continuous maSS between Said Sides and 
said wall, the inward extension of said Vanes rel 
ative to the outward extension of Said impeller 
outlet edges being such that a Substantial Space 
is left betweein the inner edges of the Vaines and 
the impeller outlet edges, said walls and said vanes 
being an integral ferrous casting, whereby inher 
ent hardness of the Surfaces of Said wane edges 
is acquired incident to the casting process and 
S3id vane edges being left unmachined with their 
inherent hardness, maintained and, due to the 
mass of each vane, the vanes being cast With Suf 
ficiently sharp edges with such inherent hardness. 

RAYMONDE. SWANSON. 
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