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that a fairly Snug fit is maintained between the This invention relates to a compressor or Sn 
percharger of the type disclosed in a co-pending 
application entitled "Method and apparatus for 
compressing gases," filed December 6, 1941, Serial 
No. 424,553, and especially to improvements 
thereon. 
In the compressor disclosed in ther co-pending 

application referred to, a gas or fluid under pres 
Sure and in direct contact with another gas or 
fluid, for instance air, is utilized to compress the 
air and thereby insure a direct energy transfer 
from one gas or fluid to another. In the type of 
compressor disclosed, it is not possible to obtain 
a final pressure greater than the pressure of the 
first gas or fluid utilized to compress the second 
gas or fluid. In some instances it is desirable to 
obtain a greater pressure than that of the first 
gas or fluid utilized for compressing purposes. In 
the present invention, the object is to provide a 
method and apparatus wherein the pressure of 
the first gas or fluid plus centrifugal force is 
utilized to compress a second gas or fluid and 
thereby make it possible to obtain a higher pres 
Sure in the Second gas or fluid. 
An apparatus whereby this is accomplished is 

shown by way of illustration in the accompany 
ing irawings in which: 

Fig. 1 is a central vertical cross-section of the 
compressor; 

Fig. 2 is a diagrammatic enlarged view of the 
upper portion of the compressor showing the 
manner in which a gas or fluid under pressure is 
utilized to compress another gas or fluid; and 
r 3 is a cross-section taken on line 3-3 of 

3. i. 
Referring to the drawings in detail, and in par 

ticular to Figs. 1 and 3, A indicates a housing 
in which is formed a compressed air receiving 
chamber D, a volute shaped chamber 3, and an 
exhaust or outlet 4. The housing is closed on 
opposite sides by side plates 5 and 6, and disposed 
within the housing between the plates 5 and 6 is 
a rotor generally indicated at B. 
The rotor as here shown consists of a side plate 
Secured on a shaft 8 which is driven. Bolted 

or otherwise secured to the side plate 7 is a ring 
9, and secured between the ring 9 and the side 
plate are a plurality of vanes to between which 
are formed pockets or channels f which are open 
both at their inner and outer ends, as indicated 
at 2 and 4 respectively. 
Mounted within the rotor is a housing C. This 

housing is bolted or otherwise secured to the 
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inner surface of the ring 9, the inner ends of the 
vanes 0, and an annular shoulder a formed on 
the inner face of the plate 7. A nozzle 2 is formed 
by the housing C which is open to the inner ends 
of the vanes. Both sides of the nozzle are, closed 
in the manner indicated at 7, but a pipe 8 ex 
tends through plate 5 and into one end of the 
inner end of the nozzle, so that a fluid under 
pressure, for instance exhaust gas, will be de 
livered thereto as will hereinafter be described. 
To facilitate the description of the operation 

of the compressor, let it be assumed that it is to 
be utilized as a supercharger on an internal com 
bustion engine. In that case, shaft 8 may be di 
rectly Connected with the crank shaft. On the 'er 
gine or driven thereby. As the rotor 3 is se 
cured to the shaft, it will also be rotated, and as 
the vanes are radially disposed with relation to 
the axis of rotation, air between the vanes in the 
rotor Will be centrifugally expelled into the volute 
chamber and a constant flow of air will result, as 
an air inlet opening 9 is provided in plate 6, 
which communicates with the interior of the ro 
tor. A running fit is maintained between the ro 
tor and nozzle C, as previously described, and a 
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similar.fit will be maintained exterior of the ro 
tor at the points indicated at 20 and 2. The 
running fit referred to need not be closer than 
4000 of an inch, as a small leakage may be tol 
erated without materially affecting the overall 
efficiency. However, carbon tends to collect at 
the points indicated at 20 and 2, and between 
the nozzle C and the rotor, so that a snug filt 
will be maintained regardless of the original 
clearance provided. 
In actual practice, when the engine is in oper 

ation, the air entering between the vanes will be 
Substantially trapped by the shroud maintained 
at 20, as the direction of rotation is that indicat 
ed by arrow a. As each pocket advances or ap 
proaches the exhaust inlet 2, a further quantity 
of air will enter from housing or chamber D at 
the point 2b depending upon the supercharging 
pressure maintained ahead of the carburetor; 
hence, as each pocket enters the area 2a acted 
upon by the exhaust gases, it will contain air un 
der the same pressure as that contained in hous 
ing D, and is substantially the same but slightly 
higher than that of the exhaust gases in nozzle 
2; but it must be remembered that the carburetor 
which is connected with housing D through a 
pipe E is constantly being drawn upon by the re 

inner face of the end plate 6, in such a position is spective cylinders in the engine. Hence, there 



must be a constant flow of air toward the car 
buretor through pipe E. In other words, the 
pressure in the pockets between the vanes and in 
housing D would almost instantly drop to zero 
if the exhaust gases entering the inner ends of 
the pockets did not drive the compressed air back 
into the housing D, as clearly shown in Fig. 2. 
That is, the stippled area 2a in that view indi 
cates the flow of the exhaust gases outwardly 
through the pockets, and clearly shows that the () 
air trapped by the shroud 2), plus the air sup 
plied by the housing D, is returned to said hous 
ing, the air trapped by the shroud 2 being the 
quantity of air which is added by each pocket. 

If absolutely pure air is required, for instance, 
to supercharge the engine of an airplane, the pe 
ripheral speed of the rotor with relation to the 
Velocity of the exhaust gases should be such that 
gases entering the inner ends of a pocket at the 
point 2 will not reach the outer end thereof : 
until that pocket reaches the position or point 
indicated at 27. By maintaining this relation 
ship between peripheral velocity and gas veloc 
ity, commingling of the gas and air is prevented. 
The exhaust gases which substantially fill the : 
pockets at the point 27 are liberated or exhaust 
ed into the v9lute chamber the moment the point 
2 is reached, and from that point until the vanes 
again reach the shroud 2), air will be freely flow 
ing through the pockets between the vanes and 
into the volute chamber 3, thus preventing heat 
ing of the vanes or rotor, and at the same time di 
luting and cooling the exhaust gases which have 
entered the volute chamber at the point 28, and, 
in fact, cooling the exhaust gases to such an ex 
tent that danger of fire from the final exhaust 
outlet 4 is entirely eliminated. The exhaust 
gases diluted by the air from the rotor may ex 
haust from the outlet 4 directly into the atmos 
phere, or they may be carried away by a pipe 
not shown which is connected with the outlet 4 
to any point desired. 
The form of compressor or supercharger shown 

in this patent operates on the same principle as . 
the compressor shown in the co-pending applica 
tion as the exhaust gases in direct contact with air 
is utilized to compress the air thereby insuring a 
direct energy transfer. 
however, in the arrangement or position of the 
exhaust nozzle 2 and the housing D which receives 
the compressed air as it will be noted that the ex 
haust nozzle in this instance communicates with the inner or inlet ends of the pockets or passages 
formed between the vanes while the housing D 
communicates with the outer or discharge ends of 
the passages. This reversal of the nozzle 2 and 
housing D is important as it permits a predeter 
mined pressure, for instance, 5 lbs. gage, to be 
obtained in housing D with less exhaust gas pres 
Sure as the centrifugal action of the rotor is util 
ized in this instance to boost or assist the exhaust 
gases to compress and discharge the compressed 
air into the housing D. For instance, if the ex 
haust gas pressure in the nozzle is 4 lbs. gage, and 
the centrifugal action of the rotor equalled 1 lb. 
gage, then 5lbs, pressure is obtained in the hous 
ing D with an exhaust gas pressure of only 4 lbs. 
In other words, with the present structure it is 
possible to obtain a higher pressure in the air 
in housing D than the exhaust gas pressure em 
ployed for compressing purposes, while in the 
structure shown in the co-pending application the 
exhaust gas pressure will have to be greater as it 
must overcome centrifugal action while com pressing the air, 

There is a difference, 
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a,377,879 
Baving thus described my invention, what I 

claim and desire to secure by letters Patent is: 
1. In a compressor of the character described, 

a rotor having a plurality of passages formed 
therein and each passage having an inlet and a 
discharge end, said passages being so positioned 
that centrifugal action of the rotor will expell 
fluid therefrom, means for introducing a fluid 
through the inlet ends of the passages, means for 
trapping the fluid against removal from the pas 
sages at one position of the rotor, means for in 
troducing the same kind of fluid under a prede 
termined pressure through the discharge ends of 
the passages at a second position of the rotor to 
compress the trapped fluid, means for introduc 
ing a second fluid through the inlet ends of the 
passages at a third position of the rotor under a 
predetermined pressure to discharge said fluid 
from the passages. 

2. In a compressor of the character described, 
a rotor having a plurality of passages formed 
therein and each passage having an inlet and a 
discharge end, said passages being so positioned 
that centrifugal action of the rotor will expell 
fluid therefrom, means for introducing. a fluid 
through the inlet ends of the passages, means for 
trapping the fluid against removal from the pas 
sages at one position of the rotor, means for in 
troducing the same kind of fluid under a prede 
termined pressure through the discharge ends of 
the passages at a second position of the rotor to 
compress the trapped fluid, means for introduc 
ing a second fluid through the inlet ends of the 
passages at a third position of the rotor under a 
predetermined pressure to discharge said fluid 
from the passages, and means for discharging the 
Second fluid at a fourth position of the rotor. 

3. In a compressor of the character described, 
a rotor having a plurality of radially disposed 
passages formed therein, each passage having an 
inlet opening at the inner end and a discharge 
opening at the outer end to permit centrifugal 
action, to maintain a flow of fluid through the 
passages during rotation of the rotor, means for 

' trapping said fluid against removal from the 
passages at one position of the rotor, means for 
introducing the same kind of fluid under a pre 
determined pressure through the discharge ends 
of the passages at a second position of the rotor 
to compress the trapped fluid, means for intro 
ducing a second fluid through the inlet ends of 
the passages at a third position of the rotor under 
a predetermined pressure to discharge said fluid 
from the passages. 

4. In a compressor of the character, described, 
a rotor having a plurality of radially disposed pas 
sages formed therein, each passage having an in 
let opening at the inner end and a discharge 
opening at the outer end to permit centrifugal 
action to maintain a flow of fluid through the 
passages during rotation of the rotor, means for 
trapping said fluid against removal from the pas 
sages at one position of the rotor, means, for in 
troducing the same kind of fluid under a pre 
determined pressure through the discharge ends 
of the passages at a second position of the rotor 
to compress the trapped fluid, means for intro 
ducing a second fluid through the inlet ends of 
the passages at a third position of the rotor under 
a predetermined pressure to discharge said fluid 
from the passages, and means for discharging the 
second fluid at a fourth position on the rotor. 

5. In a compressor of the character described a 
a rotor having a plurality of radially disposed 
passages formed therein, each passage having an 



2,877,879 3 
inlet - and a discharge end to permit centrifugal 
action to maintain the flow of fluid through the 
passages during rotation of the rotor, means for 
interrupting said flow to trap the fluid in Said pas 
sages at one position of the rotor, a housing Com 
municating with the discharge ends of the pas 
sages at a second position of the rotor, said hous 
ing containing a fluid under a higher pressure 
than the trap fluid in the passages, said fluid un 
der higher pressure entering the discharge ends of 
the passages to compress the trap fluid to the 
Same pressure as the fluid in the housing, a Second 
housing communicating with the inlet ends of the 
passages at a third position on the rotor, means 
for delivering a second fluid to said housing un 
der a predetermined pressure to force the com 
pressed fluid out of the discharge ends of the 
passages back into the first-named housing, and 
an Outlet conduit connected with the first-named 
housing for discharge of the compressed fluid. 

6. In a compressor of the character described, 
a rotor having a plurality of radially disposed 
passages formed therein, each passage having an 
inlet and a discharge end to permit centrifugal 
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action to maintain the flow of fluid through the 
passages during rotation of the rotor, means for 
interrupting said flow to trap the fluid in said 
passages at one position of the rotor, a housing 
communicating With the discharge ends of the 
passages at a Second position of the rotor, Said 
housing containing a fluid under a higher pres 
sure than the trap fluid in the passages, said fluid 
under higher pressure entering the discharge 
ends of the passages to compress the trap fluid 
to the same pressure as the fluid in the housing, 
a second housing communicating with the inlet 
ends of the passages at a third position on the 
rotor, means for delivering a second fluid to said 
housing under a predetermined pressure to force 
the compressed fluid out of the discharge ends of 
the passages back into the first-named housing, 
an Outlet conduit connected with the first-named 
housing for discharge of the compressed fluid, and 
means for discharging the Second-named fluid 
from the passages at a fourth position on the 
rotor. 

FRANCIS K. GRUSS. 


