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This invention relates to improvements in ro 
tary pumps, and in particular to an improved 
construction for a rotary, multi-stage, turbine 
type pump. 
A distinguishing feature of the turbine-type 

pump is that its pressure developing passage is 
disposed in an annular path and the inlet and 
Outlet to the passage are usually adjacent each 
other, opening radially outwardly from the pres 
Sure developing passage, and are separated by 
a stop, which briefly is a portion of the passage 
closely fitting the impeller throughout the region 
between the inlet and the outlet. An inherent 
characteristic of such a pump is that the fluid 
preSSure progressively increases as the fluid 
travels circumferentially through the annular 
passage from the inlet to the outlet. The in 
creased fluid pressure in certain portions of the 
annular passage reacts on the impeller and causes 
the impeller shaft to deflect. This deflection does 
not cause the shaft to travel in an orbital path, 
but rather causes the shaft to assume a curved 
position with the bottom of the curve remaining 
in that position as the shaft rotates. This de 
flection is especially found in a multistage pump 
where the fluid pressure acts upon the impeller 
shaft at several locations and also where the 
supporting journals of the shaft are spaced far 
ther apart due to the plurality of stages. In a 
multistage pump deflection of the shaft renders 
the sealing of adjacent stages one from the other 
very difficult. If a bushing is used which closely 
fits both the impeller shaft and the portion of 
the casing separating the stages, shaft deflection 
causes rapid wear, either of the shaft or the cas 
ing portion, and in a short time fluid may seep 
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sides of the casing adjacent the pressure develop 
ing passage, may bind with such sides under 
Operating conditions. Any binding of course in 
creases the wear of the impeller or the casing 
and slows down the impeller, resulting in loss of 
power and increase in operating cost. Binding 
of the impeller shaft may becaused by the above 
mentioned shaft deflection. 

It is, therefore, another object of the present 
invention to provide a shaft with impellers 
mounted thereon in which the impellers are per 
mitted to move longitudinally to adjust them 
selves to operating, conditions and thus obviate 
the binding effect. 
Other objects and advantages of the present 

invention will become apparent from the follow 
ing detailed description accompanied by the 
drawing, in which like parts throughout the 
Several views are indicated by the same reference 
numerals. 
In the drawing: 
Figure 1 is an elevational view of a multistage, 

rotary, turbine-type pump embodying the present 
invention, with parts broken away to illustrate 
the impeller shaft and sealing means to seal ad 
jacent Stages; 

Fig. 2 is an end elevational view, taken substan 
tially on the line 2-2 of Fig. 1, with parts broken 
away and partially in section to show details of 
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or leak past the bushing from one stage to an 
other. Of course this materially reduces the effi 
ciency and economy of the pump as well as 
diminishes the pressure which may be obtained. 

It is, therefore, an object of the present inven 
tion to provide a sealing means for rotary pumps 
of the turbine-type, and particularly multistage 
rotary pumps, which will obviate the difficulty of 
sealing the shaft which is subject to deflection 
without resorting to a heavy shaft which will not 
deflect and to the use of large bearings for the 
heavy shaft, etc. 
Another object is to provide a seal which is 

simple in design and construction and inexpen 
sive to manufacture, and which will not diminish 
in efficiency with long and hard usage. 
Another difficulty experienced in turbine-type 

pumps is that the impeller, although properly di 
mensioned and positioned to run true between the 
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the interior of the pump; 
Fig. 3 is an enlarged view in perspective of a 

suitable sealing means which may be used to seal 
adjacent stages of the pump shown in Fig. 1; 

Fig. 4 is an enlarged, fragmentary, sectional 
view of a portior gf the pump shown in Fig. 1 
illustrating the impellers of adjacent stages and 
the sealing means between the stages; and 

Fig. 5 is an enlarged, fragmentary plan view, 
partially in section, taken substantially on line 
5-5 of Fig. 2 illustrating the inlet and Outlet 
arrangement of the pump and the interconnection 
Of the stages. 
In Fig. 1, numeral indicates an impeller shaft 

journalled in a casing 2 at the locations indicated 
by numerals 3 and connected to a suitable source 
of power (not shown), such as an electric motor. 
Mounted in the casing concentrically of the shaft 
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is a plurality of ring members 4, 5 and 6. The 
rings 4 and 5 are provided with channels or 
grooves at the surfaces of the rings which face 
each other, which channels cooperatively form 
an annular pressure developing passage 7. 
Mounted on the shaft and having a radially 

extending portion is an impeller 8 which is dis 
posed between the rings 4 and 5 and is provided 



2 
with marginal buckets 9, which are adapted to 
move through the pressure developing passage 7. 
The impeller 8 is mounted for axial movement 
along the shaft but is caused to rotate with the 
shaft by means of a key O. Radially inwardly 
of the pressure developing passage the rings 4 
and 5 are provided with annular sealing portions 

which engage the sides of the impeller with a 
running fit to minimize leakage of fluid from the 
preSSure developing passage. NM 
An inlet passage 2 to the pressure developin 

passage is indicated in Figs, 2 and 5. Fig. 2 
shows that the passage 2 terminates in an in 
ternally threaded portion 3 which is adapted to 
be secured to a tubing Or pipe 4 which com 
municates with a suitable source of fluid supply 
(not shown). An outlet 5 of the passage 7 com 
municates with a substantially U-shaped pas 
sageway 6 which is in communication with the 
outlet 5 and also with the inlet of the adjacent 
stage. 
In the adjacent stage the surface of the rings 5 

and 6 which face each other are curved or chan neled to provide a pressure developing passage 
which is similar to the passage 7. Mounted on 

the shaft f is an impeller f3, which has a radially 
extending portion terminating in marginal buck 
ets which are adapted to travel through the pres 
Sure developing passage 7. The impeller 8 is 
also mounted for axial movement longitudinally 
of the shaft and receives its rotative force 
through a key 20, 
The rings 5 and 6 are provided with the sealing 

portions disposed radially inwardly of the 
pressure developing passage 7 to seal the pas 
Sage in the same way that the pressure develop 
ing passage T is sealed. An inlet 2 to the pas 
sage is in communication with the passage 
Way 6 leading from the outlet 5 of the pressure 
developing passage 7. An outlet 22 for the pas 
Sage is provided through the casing 2 and 
leads to a separating chamber 23, to which is 
connected a suitable discharge pipe 24. 
As shown in the drawing, the pressure develop 

ing passage receives the fluid to be pumped 
and after the fluid pressure of the fluid being 
pumped is increased by traveling through the 
paSSage , it is conducted through the pas 
sageway 6 to the pressure developing passage 

l, where its fluid pressure is further increased 
before the fluid is discharged through the outlet 
22 to the separating chamber 23 and the dis 
charge pipe 24. 

For the sake of brevity and simplicity, the 
preSSure developing passage and its associate 
parts will be called the low pressure stage, while 
the pressure developing passage 7 and its asso 
ciate parts will be called the high pressure stage. 
To provide a seal around the shaft between 

the high pressure stage and the low pressure 
stage and thus minimize the passage of fluid 
which has leaked radially inwardly from the 
pressure developing passage 7 past the sealing, 
portions of the rings 5 and 6, the sealing 
means illustrated in Fig. 3 may be used. To aid 
in Sealing the above mentioned fluid the ring 5 
has an inwardly extending web 25 which termi 
nates in a hub portion 26. The hub 26 encircles 
the shaft but is spaced therefrom, as indicated 
in Figs. 1 and 4. The sealing means of Fig. 3 
has a collar portion 27 which embraces the shaft 
between the shaft and the hub 26 of the ring 5 

with a running fit. The end of the collar 27 
toward the high pressure stage is provided with 
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2,258,416 
tends radially outwardly between the impeller 8 
and the hub 26. The collar member 27 is adapt 
ed to move.freely axially along the shaft in re 
Sponse to fluid pressure so that a face of the 
flange portion 28 may bear against and have 
sealing engagement with the face of the hub 26 
disposed toward the high pressure stage. 
To prevent rotational movement of the collar 

member 27 and the flange 28 with respect to the 
hub 26, without interfering with the axial move 
ment of the collar 27, a radially extending slot is 
formed in the flange 28. Secured to the ring 5 
in the region of the hub 26 and extending to the 
slot 30 is a pin 3, which cooperates with the slot 
30 to prevent rotational movement of the flange 
but allows free axial movement of the flange and 
also free radial movement thereof. In this man 
ner the sealing engagement between the flange 28 
and the hub 26 can be maintained throughout 
movement of the shaft f and the collar 27. 
Thus it may be seen that the present invention 

provides a multistage, turbine-type rotary pump 
in which the impellers may adjust themselves to 
Operating conditions so as to avoid any binding 
effect with the sides of the pressure developing 
passage through which the impeller is rotating. 
This minimizes friction loss due to the impeller 
movement and increases the life of the impeller 
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and the ring members. It also permits an in 
crease in the efficency of the pump without a 
material increase in the cost of manufacture. 
The Sealing means found in the pump is very 

advantageous in that it minimizes leakage be 
tween the high and low pressure stages. An ef 
fective Seal is obtained even though the impeller 
shaft deflects due to the Operating pressure of the 
pump, and any fluid which has leaked radially in 
Ward past the sealing portions in the high 
preSSure stage cannot paSS around the shaft to 
the low pressure stage. This enables the fluid 
pressure differential between the high and low 
pressure stages to be maintained substantially 
constant. . 

It is to be understood that variations and 
modifications from the specific devices herein 
shown and described for purposes of illustra 
tion and explanation may be made without de 
parting from the spirit of our invention. 
What We claim is: 
1. In a multistage rotary pump a casing, a 

plurality of pressure developing passages in se 
ries to develop increasingly greater fluid pres 
Sures, a shaft journaled in the casing, an im 
peller mounted on the shaft for each pressure 
developing paSSage, dividing means between ad 
jacent passages extending toward said shaft and 
terminating in an annular portion spaced from 
but adjacent the shaft, and sealing means to 
Seal a passage in which a higher fluid pressure is 
developed from an adjacent passage in which a 
lower fluid pressure is developed, said sealing 
means including a collar embracing the shaft 
with a running fit, a flange member extending 
radially from the shaft and having sealing en 
gagement with the side of said annular portion 
which faces the higher pressure passage, said 
Sealing means being mounted for free axial 
movement along said shaft, and means extend 
ing between said annular portion and said seal 
ing means which prohibits rotational movement 
of said sealing means relative to said annular 
portion without interfering with the axial move 
ment of Said sealing means, whereby said sealing 
means moves in response to fluid pressure. 

a radially extending flange portion 28 which ex 75 2. In a multistage turbine-type rotary pump 
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a casing, a shaft journaled in said casing, a plu 
rality of pressure developing passages, impellers 
for Said passages mounted on said shaft for lon 
gitudinal movement therealong in response to 
fluid pressure forces, and a sealing means be 
tween adjacent pressure developing passages, 
said sealing means including a collar member 
embracing the shaft with a running fit, a radial 
flange disposed in the stage in which a higher 
fluid pressure is developed, said collar member 
adapted to move axially along the shaft in re 
Sponse to fluid pressure and bring said flange 
into Sealing engagement with a member separat 
ing adjacent pressure developing passages, and 
a member between said sealing portions to pre 
vent rotational movement of said collar mem 
ber without interfering with axial movement 
thereof, said sealing means being capable of 
Orbital movement with the shaft without inter 
fering with said sealing engagement. 

3. In a multistage rotary turbine-type pump 
a casing, an impeller shaft journaled in said cas 
ing, a plurality of annular pressure developing 

passages disposed in series in the casing to de 
velop increasingly greater pressures, Wall mem 
bers between adjacent passages extending toward 
the shaft but terminating in an annular portion 
spaced from the shaft, a sealing member mounted 
on said shaft to allow axial movement therealong 
and to allow rotational movement of the shaft 
With respect to the sealing member, a radial 
flange carried by the sealing member for Sealing 
engagement with the annular portion of the wall 
member on the side of the wall member nearest 
the passage which develops the higher pressure 
of the two adjacent passages, a radial slot in 

, the radial flange of the sealing member, and a 
pin carried by the wall member and extending 
through said slot, whereby the sealing member 
although held against rotational movement with 
respect to the wall member may move freely in 
an axial direction along the shaft in response to 

20 fluid pressure. 
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