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Applicatioia fled Starch 31, 1821. Serial Rio. 457,314. 
To all whom, it may concern. 
Be it known that I, FRANz LÖsel, a citi 

zen of the Czecho-Slovak Republic, resid 
ing at Brunn, Czechoslovakia, have invented 
certain new and useful improvements in 
Turbocompressors, of which the following is 
a specification. 

y invention refers to centrifugal.com 
pressor such as turbo-compressors and blow 
ers and to centrifugal pumps, and its par: 
ticular object is to increase the efficiency of 
such devices. 
Asis well known to those skilled in the art, Eig compressors (turbo-compressors 

and turbo-blowers) as well as centrifugal 
pumps are known to possess the property of 
pumping when working in the vicinity of 

the highest point of their characteristics. 
The eddies which originate in connection 
with this phenomenon, give rise. to shocks; 
besides, the consumption of power is unstable, 
i. e. it permanently fluctuates between two 
values without ever becoming constant with 
in the “pumping zone'. The reason for this 
is found in the form of the characteristic 
of the compressor or the like, inasmuch as under certain circumstances two widely dif 
ferent deliveries may belong to one and the 
same back-pressure in the characteristic, in 
consequence of which the two cases must also differ widely is regard to the consump tion of power. 
Three ways are customary for obviating 

or reducing this phenomenon which is ex 
ceedingly troublesome in practical work: 

1. ASE of the number of revolu 
tions on reaching the vicinity of the "pump 
ing zone', thus raising the characteristic. 

2. “Blowing off’ through a no-load pas 
sage, resulting in the total resistance decreas 
ing, whilst the useful pressure increases, the 
compressor thus being caused to work at a 
greater distance from the “pumping Zone'. 

3. Throttling of the suction pipe which 
also causes the characteristic to be trans 
ferred on account of the delivery being re 
duced. 
According to the present invention, now, 

the “pumping' action spoken of is prevented 
from arising by superposing two character 
istics above one another, thereby shifting the 
“pumping zone' correspondingly with re 
ard to the zero point of the characteristic. 
effect this by arranging on the shaft of the 

main compressor or the like, but separated 
therefrom an auxiliary single-stage com 

During this time the sluice valve 

pressor serving to further compress the 
medium acted upon by the main compressor 
within the dangerous zone, thus obtaining a 
characteristic corresponding to the combined 
effect of both compressors and rendering "pumping impossible. 
In the drawings affixed to this specifica 

tion and forming part thereof, a turbo com 
pressor embodying my invention is illus 
trated diagrammatically by way of exam 
ple. In the drawings 

Fig. 1 is an elevation of the compressor, 
whilst t 

Fig. 2 is a diagram of the pertinent char acteristics. 
Referring to the drawings, I is a normal 

multiple-stage turbo-compressor, having a 
characteristic represented for instanceb 
the curve marked a (Fig. 2). On the shaft 
of the compressor il there is fixed an auxil 
iary single-stage turbo-compressor II which 
is separated from I by a partition and a 
labyrinth packing d, the characteristic of 
this second compressor II being predeter 
mined in such a manner that the quantity 
of the medium undergoing compression, 
which is delivered by at any given moment, 
is subjected to a certain additional compres 
sion, the characteristic of this auxiliary 
compressor having for instance the shape 
of the curveh (Fig.2). 
In normal working the pressure chamber 

of the auxiliary compressor II communi 
cates with the suction piping of the main 
compressor I through the agency of the 
sluice valve W, whilst the valve W remains 
closed. Thus the auxiliary compressor II 
runs in the suction pressure of the main 
compressor and only delivers the Small 
quantity of air penetrating through the 
packing d, the power consumed by the aux 
iliary compressor being quite insiglia 

is open, 
whilst V, is shut off all these valves being 
arranged to be manually operated, and the 
main compressor is working normally. 
When however the main compressor 

reaches the vicinity of the “pumping zone.” 
valve V, and W are opened, whilst W, and 
W are shut off. The compressed medium, 
delivered by the main compressor is now 
subjected to further compression by the 
auxiliary compressor II, thus raising the 
characteristic of the main compressor So as 
to make the characteristic a of the whole compressor set pass over in the original 
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"pumping zone' into b by superposition as 
will be observed in Fig. 2. 
Although in the foregoing I have de 

scribed what I consider at present to be the 
preferred form of a device embodying my 
invention, I do not wish to be limited to the 
exact details thereof. The term “compres 
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sor' used in the claims appended to this 
specification is meant to include pumps and . 
blowers, 

I claim:- 
1. The combination, with a centrifugal 

compressor, of means for raising its charac 
teristic in the vicinity of the zone where 
'pumping' is likely to occur. 

2. The combination, with a centrifugal 
compressor, of an auxiliary centrifugal com 
pressor arranged to raise the characteristic 
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of said first compressor in the vicinity of 
the Zone where "pumping' is likely to occur. 

3. In a device of the kind described in 
combination, a main centrifugal compressor, 
an auxiliary centrifugal compressor ar. 
ranged on the pressure side but separated 
from Said main compressor and means for 
connecting said compressors in series. 

4. In a device of the kind described in 
combination, a multi-stage and a single 
stage compressor on one shaft, a partition 
between said compressors, a valve in said 
partition, an inlet in front of said auxiliary 
compreSSOr, a separate outlet to the rear of 
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each compressor, and means for closing said 
inlet and said outlets. In testimonywhereof I affix my signature. 

FRANZ LOSEL. 


