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To altariom it may concern: 

useful Improvements in Centrifugal Pumps, 
of which the following is a specification. . . 
This invention relates to pumps for trans forming and compressing fluids, and espe: 

cially to that type of pump in which the 
10 fluidis impelled by centrifugal force, being 

thrown. Qut through a rapidly revolving cir 
cular runner and delivered to a stati 
diffusex or conducting ring. The centrifu 
g action is intensified by admitting a liquid 

5 riving medium such as Water, so that 
the air or gas to be pamped is entrained be 
tween pellets of pistons of water and car. ried forcibly oit through the impeller and 
diffuser. In a pump of this type it is well 

20 known that the compressing action is in 
creased by decreasing the size of the con 
duits outwardly as they pass through the 
diffuser or conducting ring. If this con 

... striction extends throughout the entire con 
25 duit, the particles in a piston of the driving 

medium must i? constantly changing posi 
tion as it moves along th conduit. This 
shifting of course entails great friction losses 
in said piston, and the energy thus. trans 
formed into friction is lost. . . . . . 
The object of the present invention is to 

-reduce as much as possible the aforesaid 
shifting of the particles and the consequent 
friction losses, by confining the constriction 
of the conduits to their initial portions, leav 
ing them to continue thereafter at a con 
stant size. . . . . 
In the accompanying drawing, Figure 1 is 

a longitudinal section of a portion of a con 
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"...Fig. 2 is a similar view of a modified con 
struction. . . . . . . . . 

Referring first to Fig. 1, the conduits 1 
which are found in the conducting ring 2 

45 
trances 3 on the inside of the ring outwardly 

i for a portion of their length. Calculation 
and experiment demonstrate that the most 
favorable point for the minimum constric 
tion is about midway of the length of the 
conduit, as at 4. From there on to the exits 
5 the conduits preserye a substantially uni 
form cross section, being preferably straight, 
as shown. . In these conduits the water pis 

55 tons 6 grow continuously smaller in cross 
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tionary. 

ducting ringembodying my invention; and 

are constricted or tapered from their en 

section and greater in length as they move Be it known that I, Hu LDRECHKELLER, a 
citizen of Switzerland, residing at Berlin, 
Germany, have invented certain new and 

-" 4. froii) the entrance 3 to the point of greatest 
constriction, the spaces between them becom 
ing smaller. The gas pistons 7 confined be 
tween the water pistons decrease in volume, 
because not only their cross section but their 
axial length con intly grows less. In pro 
gressing along the uniform portion of the 
conduit to its exit 5, the water pistons do not 
change in shape, so that there is no shifting. 
of their particles and friction losses are re 
duced. The pistons approach nearer to 
gether, however, by reason of the gradual 

maintain the section, but decrease in f ial gth, so that a high degree of compres in 
is attained at the exit 5. 
'In Fig. 1 the constriction, of the conduit 

begins at the entrance, so that the quantity 
of air entrained between successive water 
pistons is not so great as if the conduit were 
constant in section or were even increased. 

In Fig. 2 is shown a constriction by 
means of which larger increments of air can 
be obtained. Here the side walls S of the 
conduit diverge from the entrance 3. The 
successive water pistons 6 inclose a larger 
volume of air than would be the case if the 
sides of the conduit were to approach eacil 
other from the entrance onward; for ex 
ample, like the dotted lines 9. In order to 
secure the proper compression of these 
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reduction of their velocity. The gaspistons 
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larger volumes of air, a tongue 10 is inserted 
in the conduit, dividing its outer portion 
into two sub-conduits, 11 11. The tongue 
tapers to an edge 12 at its inner eliu, and the 
adjacent surfaces 13 rapidly approach the 
side walls 8 of the main conduit until at 
the point 14 a suitable narrow cross section 
is obtained. From this point to their exits 
the sub-conduits preserve substantially the 
same cross section. It will be observed that 
each sub-conduit in Fig. 2 is substantially 
the same as the single conduits shown in . 
Fig. 1, so that Fig. 2 may be said to show 
main conduits leading to two single or con 
stricted conduits. 

patent statutes, I have described the prin 
ciple of operation of my invention, together 
with the apparatus which I now consider to 
represent the best embodiment thereof; but 
I desire to have it understood that the appa 
ratus shown is only illustrative, and that the 
invention can be carried out by other means. 
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In accordance with the provisions of the 
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What I claim as new and desire to sectire 
by Lette's Patent of the United States, is, 

1. In a centrifugal pump in which gases 
are compressed by a specifically heavier 
driving medium, a conducting ring provided 
with conduits which are tapered from their 
entrances for a, portion of their length only, 
and are substantially straight for the re. 
mainder of their length. 

2. In a centrifugal pump in which gases 
are compressed by a specifically heavier 
driving medium, a conducting ring provided 
with conduits whose cross section diminishes 
at a certain distance from the entrance and 
thereafter remains substantially constant to 
the exit. . . . . . . . .'; 

3. In a centrifugal pump in which gases 
are compressed by a specifically heavier 
driving medium, a conducting ring provided 
with conduits whose outer portions are of 
substantially constant cross section, but 
whose inner portions, are larger. 

987,995 

4. In a centrifugal pump in which gases 
are compressed by a specifically heavier 
driving medium, a conducting ring provided 
with conduits whose cross section diminishes 
from the entrance for a certain distance and 
thereafter remains constant to the exit, and 
main conduits leading to two of the afore 
said conduits. , - 

5. In a centrifugal pump in which gases 
are compressed by a specifically heavier 
driving medium, a conducting ring provided 
with conduits whose cross section diminishes 
from the entrance for a certain distance and 
thereafter remains constant to the exit, and 
main conduits leading to two of the afore 
said conduits and having diverging walls. 
In witness whereof, I have hereunto set 

my hand this 15th day of September, 1908. 
. . . . HULDREICH KELLER. 

Witnesses: . . . 
HANS REINEIKE, 
MARTIN KREMP. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.” 
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