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1 Claim. 

The present invention relates to rotary pumps, 
blowers or compressors and the like driven by a 
prime mover, Such as an elastic fluid turbine 
having a rotor fastened to the shaft of the com 
preSSOr. 
One object of the invention is to provide an 

improved construction and arrangement whereby 
axial thrust in either direction on the pump or 
CompreSSOr is automatically balanced or COunter 
acted without the provision of special thrust bear 
1gS. 
Another object of the invention is to provide an 

improved bearing arrangement. 
For a consideration of what I believe to be nov 

el and my invention, attention is directed to the 
following specification and the claim appended 
thereto in Connection. With the accompanying 
drawing Which forms a part of my specification, 
In the drawing, Fig. 1 represents a turbo com 

pressor embodying my invention, and Fig. 2 is an 
enlarged cross sectional view along line 2-2 of 
Fig. 1. 
The arrangement illustrated by way of exam 

ple comprises a turbine fo and a rotary pump, 
compressor or blower . The rotary parts of 
both the turbine and the compressor are pro 
vided in accordance with my invention on oppo 
site overhung portions of a single shaft 2. More 
specifically, the turbine has a bucket wheel 13 
fastened to the left-hand overhung portion of the 
shaft 2 and the compressor has a rotor or im 
peller f4 fastened to the right-hand overhung 
portion of the shaft 2. The turbine has a cas 
ing 5 defining an inlet for elastic fluid. A noz 
zle member 6 for properly directing the elastic 
fluid to the bucket wheel 3 is fastened to the cas 
ing 5. During operation the elastic fluid is dis 
charged from the bucket wheel into reversing noz 
zies 7 fastened to an end plate 8. These noz- . 
zles reverse the direction of the elastic fluid and 
thus direct it back to another portion of the bucket 
wheel. The elastic fluid is finally discharged from 
the wheel and flows through an opening 9 into 
an exhaust conduit 9. 
is provided for automatically shutting of the sup 
ply of elastic fluid to the turbine when the speed 
exceeds a certain value. To this end an emer 
gency governor 2 is fastened to the turbine shaft 
for causing disengagement of a latch mechanism 
22. • 
The compressor has two casing halves, 25 and 

26, united by bolts 27. A portion of the left-hand 
casing half is integrally united with the turbine 
casing 5 by webs 28. Each casing half is pro 
vided with a bearing member 29 and 30 respec 
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(C. 230-16) 
tively for the impeller 4. The latter has a left 
hand cylindrical surface 3 rotating within a cor 
responding cylindrical surface of the member 29 
and a right-hand cylindrical surface 32 rotating 
within a corresponding surface of the member 30. 
The impeller also has a left-hand end surface 
Or face 33 facing a surface of the member 29 and 
a right-hand end surface or face 34 facing a cor 
responding surface of the member 30. The adja 
cent surfaces form minute clearances. In ac 
cordance with my invention I provide the mem 
bers 29 and 30, which may form a part of the cas 
ing, with annular grooves or channels 35 and 36 
respectively. The groove 35 faces the surface 33 
and the groove 36 faces the right-hand end face 
34 of the impeller. As will be clearly seen from 
the drawing, the channels or chambers 35 and 36 
communicate withi the high pressure side of the 
compressor through the minute cylindrical clear 
ances defined between the cylindrical surfaces 
3 and 32 of the impeller and the corresponding 
adjacent surfaces of the members 29 and 30. 
Both grooves also communicate with the inlet or 
suction side of the compressor. More specif 
cally, the groove 35 communicates with the inlet 
side of the compressor through the Small clear 
ance between the end face 33 of the impeller and 
the adjacent face of the member 29 and axial 
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bores 37 in the inner portion of the impeller. 
The channel 36 communicates with the inlet 
side of the compressor through the clearance be 
tween the end face 34 of the impeller and the ad 
jacent surface of the bearing member 30, and 
through openings 38 in the latter. The outer 
radial portions of the impeller are provided with 
axial holes 39 to insure equal pressure in cham 
bers 40 and 4 defined between the end faces 
of the Outer impeller portions and the adjacent 
surfaces of the casing half 25 and the member 
30 respectively. The pressures set up in this ar 
rangement within the channels or chambers 35 
and 36 depend first, upon the pressures in the 
inlet and the outlet of the compressor and second, 
upon the relative size of the clearances described 
above. It is important to note that the cylindri 
cal clearances defined between the surfaces 3 
and 32 of the impeller and the adjacent surfaces 
of the bearing members 29 and 30 remain con 
stant, whereas the other clearances, which may 
be termed disk clearances, defined between the 
end faces 33 and 34 of the impeller and the ad 
jacent surfaces of the bearing members 29 and 
30 respectively vary in accordance with the axial 
thrust on the shaft. More particularly, at a def 
inite inlet and Outlet pressure in the compressor, 
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2 
the pressures in said chambers vary in response to 
changes in thrust on the shaft and automatical 
ly balance or counteract the axial thrust in either 
direction on the shaft. If, for example, the shaft 
is moved somewhat towards theright, the clearance 
between end face 34 of the impeller and the 
adjacent surface of the bearing member 30 is re 
duced and the clearance between the left-hand 
end face 33 of the impeller and the adjacent sur 
face of the bearing member 29 is increased. The 
cylindrical clearances as mentioned above remain 
constant. These changes in clearances in turn 
automatically cause an increase in pressure be 
ing set up in the chamber 36 and a drop in pres 
sure within the chamber or channel 35, to the 
effect that a resultant hydraulic force is auto 
matically set up, conteracting the thrust. On 
the shaft and causing the impeller to return to 
its normal position. Thus the chambers 35 and 
36 communicating through cylindrical or radial 
clearances with the discharge side of the com 
pressor and through disk or axial clearances with 
the suction side of the compressor define hye 
draulic means for automatically counteracting or 
balancing thrust forces on the shaft. This bal 
ancing takes place with thrust forces acting in 
either direction and permits the omission of spe 
cial thrust bearings. 
Another important feature of the invention is 

the arrangement and the design of the bearings. 
The turbo compressor is provided with a double 
bearing comprising a bearing 5 supported by 
the turbine casing 5 and a bearing 46 supported 
by the compressor casing half 25. The emergency 
governor 2 is fastened to the shaft intermediate 
the bearings 45 and 46. Each bearing has an 
integral casing 4 defining a chamber or a con 
tainer for lubricant 48 and a bearing surface 49 
for the shaft 2 to be supported. A central por 
tion of the bearing has a groove 50 cut, into the 
bearing surface communicating through a radial 
bore or bores 5 with the container for lubricant 
48. Lubricant is supplied to the groove 50 by the 

2,042,588 
pumping action of the shaft in the bearing. It 
has been found that with this kind of bearing 
the oil is forced out of the bearing, apparently 
due to the fact that the rotating shaft imparts 
to the air in the casing a peripheral component 5 
so that with the conversion of the speed of the 
circulating air into pressure an excess pressure is 
set up in the bearing casing. This drawback is 
overcome with my invention by the provision of 
a ring 52 at each end of the bearings, which ring 10 
has a plurality of radial bores 58. During opera 
tion the oil forced into the groove 50 spreads ax 
ially along and around the shaft until it reaches 
the openings 58, whence it flows into the oil con 
tainer 48. The air set in circulation by the shaft 15 
is deprived of its peripheral component as it 
passes through the radial bores 53. This elim 
inates or reduces the setting up of excessive pres 
Sures and also reduces to a considerable extent 
the leakage of oil along the shaft. 

Having described the method of operation of my 
invention, together with the apparatus which I 
now consider to represent the best embodiment 
thereof, I desire to have it understood that the 
apparatus shown is only illustrative and that the 25 
invention may be carried out by other means. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
The combination of a compressor having a 
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shaft, a prime mover for driving the compressor 80 
having a rotor fastener to the shaft, the compres 
sor having a casing and an impeller fastened to 
the shaft, and members fastened to the casing 
facing cylindrical and end surfaces of the impel 
ler, each member having a recess communicating 85 
through clearances defined between correspond 
ing cylindrical surfaces and end faces of the im 
peller and the members with the outlet and the 
inlet of the compressor to automatically set up 
hydraulic forces responsive to and counteracting 40 
the axial thrust on the shaft. 

WALTER, KIESER, 

  


