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To all whom it may concern: 
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Be it known that I, OTTo li, MuELER, a 
subject of the German Emperor, residing at 
Camberwell, county of Kent, England, have 
invented certain new and useful Improve 
ments in Hydraulic Air Compressors or 
Pumps, fully described and represented in 
the following specification and the accom 
på nying drawings, forming a part of the 
Same. 
This invention relates to a compressor or 

pump of that type in which a liquid is used 
for entraining and compressing or condens 
ing the gaseous fluid, the especial object of 
the invention being to provide an improved 
apparatus of this class adapted especially 
to be used as an air compressor or vacuum 
pump. 
In accordance with the present invention, 

the liquid enters the apparatus in a water 
jet of annular section, which may be pro 
duced by any suitable pump or other liquid 
supply. This annular water jet is split up 
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by a wheel into a plurality of rotating jets, 
the wheel passages being arranged approxi 
mately parallel with the axis of the wheel, 
so that the liquid enters at one end of the 
wheel or cylinder and is delivered at the op 
posite end. The rotating jets from the 
wheel are received in a cylindrical of annu 
lar nozzle and the air or other gaseous fluid 
to be compressed is admitted at the inlet end 
of the nozzle passage, so as to be carried 
through the nozzle and compressed by the 
liquid jets from the wheel. 
preferably driven by the pressure liquid, be 
ing proyided with suitable vanes which 
Secure this result and form the liquid pas sages. 
". The compressing nozzle may deliver into 
a diverging nozzle in which the velocity of 
the liquid is further decreased and the pres 
sure of the air increased, and which may de 
liver into a barometric stand pipe or other 
wise, or the compressing nozzle may be of 
such length and design as to complete the 
desired compression. Yy, 
The water may be cooled so as to be used 

- Over - and over again, if desired, and a plu rality of the compressors or pumps may be 
used in series, so that each does only part wheil 

preciably secured by the pressure liquid, as of the compressing. 

The wheel is 

The invention may be applied, also, to condensing vapor. 
In the accompanying drawings forming a 

part of this specification, there is shown for 
tle purpose of illustration an apparatus em 
bodying the invention in a simple and pre 
ferred form, especially adapted for use as 
an air coln pressor or vacuum pump, and 
this apparatus will now be described in de 
tail and the invention then pointed out in 
the claims. 
In the drawings:-Figure 1 is a vertical 

central section of the apparatus. Figs, 2,3, 
4 and 5 are cross sections on, respectively, 
the lines 2, 3, 4 and 5 of Fig. 1. Fig. 6 is 
a diagram showing the wheel passages and 
nozzle developed into a plane. 

Referring to the drawings, A is the inlet 
chamber connected with the pressure liquid 
supply through inlet 10, and provided with 
a central circular core 11 forming with the 
shoulder 12 on the inlet clamber an annu 
lar jet opening a. Below the annular jet 
opening a and core 11 is mounted the wheel 
B having vanes or partitions 13, two being 
shown in the present case, between which 
are formed the water passages b, the upper 
ends of which at or near the inlet end of 
the wheel B are in line with the jet bpening 
a. The passages b are not open radially to 
the periphery of the wheel but are closed 
by plate or cover 1 outside the passages. 
The vanes 13 preferably have one of their 

sides inclined to the direction of the jet, 
so as to rotate the wheel by the pressure 
liquid. The vanes 13 thus widen toward 
the outlet end of the wheel and this con 
struction is preferable as it permits the 
vanes 13 and cover 1 to be cut away near the 
wheel outlet so as to form air openings 3 by 
which the air is admitted in line with the 

5 5 

60 

65 

70 

75 

80 

90 

outlet end of the wheel and between the 
liquid passages b. With this construction, 
the passagesh gradually contract in width 
toward the outlet of the wheel, but they are 
preferably increased correspondingly in 
radial depth as shown, so that the combin 
area of the passage:3 7h : i t the fiii et endt of 
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above described, the wheel may be tot Ráited by the water passing down the nozzle. The 
independently of the liquid and the latter 
do only the compressing Work. In that gase 
the in lining of one side of the vanes 13 to 
the direction of the jet is not necessary, bit 
the vanes will nevertheless preferably be 
foiled as shown, the air openings 3 thus 
being provided for and the construction 
being simple, c'e maet, amel especially effi 
cient. w 

The wheel B may be nointed in any suit 
able manner, but is shown as carried by the 
shaft 14 extending through the hub 11 and 
supported in collar bearing 15 at the top. of 
chamber A, being guided in bushes 2 at the 
top and bottom of the core 11. The shaft 
i4 is shown as extending above cap 8 and 
provided with a belt pulley 9 driven by belt 
10 by which the wheel may be driven inde 
pendently of or aided by the pressure. liquit. 
The wheel i3 is inclosed withins an air 

chamber C to which air is admitted so as to 
surround the outlet end of the wheel through 
iulet 16, \V?lhic!h is ('oInqne(:te(l Witla the (*()n? - 
clenser or other chamber to be evacuated ()' 
with the supply of air for compressing. 

Below the ail chamber C and wheel IB is 
a nozzle D in which the air is carried for 
ward and compressed by the water jets from 
the wheel B. This nozzle is showy na as hav 
ing a flange mounted on the bottom of the 
air chamber C. 
The nozzle D is shown as deliveting into 

an expanding single chamber nozzle E, in 
which the velocity of the lic lid is decreased 
and the pressure of the air increased, but it 
will be understood that the nozzle I) may 
be of such length and for as to eliver 
without the diverging nozzle, or may de 
liver to a balcometric stand pipe, or other 
wise, as desired. 
The operation of the apparat is will be 

understood from the above and brief de 
scription. 
The water entering the wheel 3 from the 

anlar jet e pening (a passes through the 
wheel at a high velocity an axially of the 
Wheel. The vanes 13 being set at an angle 
to the jet, the wheel is rotated by the water, 
dit as the wheel offers practically no re 
sistance to the wa fer, the direction of the 
Water is not charged still stantially, bit, the 
Wate! is split tip into a plurality of rotating 
jets, two jets in the present case. The 
liquid jets from the wheel 13 pass into the 
nozzle D. past which they rotate, and the 
wheel jets are this combined in the single 
chanber of nozzle D. The air admitted 
through inlet 16 to chaniber C and sur 
rounding the discharge end of the wheel B 
above the nozzle D is carried into the upper 
end of the nozzle D by the water, so that 
the water and air, etter alternately, the air 
being thus entrained by the water and 
pushed downward, so as to be compressed 

pressure on the discharge side of the nozzle. 
being more than on the inlet side, the ve 
locity of the water is naturally reduced as it 
passes through the nozzle and the pressure 
of the air increased, and this reduction of 
velocity and increase of pressure of the air 
is continued in the diverging nozzle E, if 
tie latter ie used. The nozzle D is shown 
as cylindricai, but inay have a central core 
forming an annular passage. 
oils cylindrical or annular passage in which 
the wheel jets are combined into a single 
body. Secures an increased efficiency as com 
pared with nozzles divided into a series of 
passages. - - 

i While the pparatus is preferably ar 
ranget vertically, and the rotation of the 
wheel is preferably secured by the pressure 
liquid, it will be understood that the broader 
features of the in vention a 'e not thus lim 
ite, but that the apparat is may be ar 
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ranged for the fiow of liquid otherwise than 
vertically, and that other modifications may 
be made in the apparatts shown within the 
invention defined by the clains. 

The te 'n air dere in is intended to include 
gaseous or aeriforn) fluids generally. 
What elain is:- 
1. The combinatiot with a liquid supply 

and an anntar jet inlet; of a wheel pro 
vided with a plurality of passages rotating 
in line with the jet inlet and extending 
through the wheel longitudinally of the 
wheel axis whereby the annular jet is divided 
into a plurality of rotating jets, a nozzle in 
line with the wheel assages it which the 
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wheel jets are connlined, and an air inlet 
for admittiig air to the inlet end of the 
nozzle. 

2. The comination with a litici supply 
and a vertical antiar jet inlet, of a wheel 
rotating on a vertical i Xis and provided 
with a plurality of vertical passages rotat 
ing in line with the jet opening by which 
the annular jet is livitiel int() a plurality 
of rotating jets, a vertical stationary nozzle 
in line with the wheel assages in which the 
wheel jets are conibited, and at air inlet for 
altitting air to the inlet ('il () tile inozzle. 

3. The combination with a liquid supply 
and an annular jet, inlet, of a wheel laving 
its axis w it li ai concentric with the jet 
and pro vieled with a series of vanes inclined 
to secre the rotation of the wheel by the Wa 
ter and forming passages by which the jet 
is divided into a plurality of rotating jets, 
a stationary nozzle in line with the wheel 
passages in which the wheel jets are com 
bined, and an air inlet for admitting air to 
the inlet end of the nozzle. 

d. In an apparatus of the class described, 
a wheel provided with a plurality of liquid 
passages extending through the wheel lon 
gitudinally of the wheel axis, in combina 
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i gitudinaly of the wheelaxis, in combina 
10 tion with a single cylindric???? 

5 

wheel passages, 

1,081,143 B. 

tion, with a single compressing F?????????????????? in 
line with the wheel passages and air inlets 
for admitting air to the compressing pas 
sage for compression by the liquid from the 

5. In an ??? of the class described a wheel provided with a plurality of li miä 
passages xtending through the wheel on 

????????? passage in line with the wheel passages an 
air' inlets for admitting air to the compress 
ing passage for compression by the liquid 
from the wheel passages. 

6. The combination with annular liquidin 
let a, of wheel B having vanes 13 extending 
longitudnally of the wheel axis and forming 
liquid passages b, said vanes increasing in 

" ??? 

width toward the outlet end of the wheel, of a compressing nozzle in line with the liquid 20 
passages b, and an air inlet for admitting 
air to the inlet end of the nozzle. 7. The combination with annular liquid 
inlet a, of wheel B having vanes extending 
longitudinally of the wheel axis and form- 25 
ing liquid passages, a compressing nozzle, in 
line with said liquid passages, and air in 
lets 3 formed in the outlet ends of the vanes 
between said liquid passages; 
In testimony whereof, I have hereunto set 30 

my hand, in the presence of two subscribing 
witnesses, OTTO H. MUELLER. . 

Witnesses: 
F. L. RAND, 
G. P. PHILLIPPs. 

? ??? ?? 

  


