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3 Claims. (C.I. 230-122) 

This invention relates to improvements in mul 
tiple stage blowers. - 

It is necessary in many installations to supply 
a plurality of currents of air at different pres 
sures, for example currents of cooling air and 
Scavenging air for internal combustion engines, 
and to simplify the blower installation, it has 
been proposed to construct blowers to produce 
two separate air currents of different pressures. 
With centrifugal blowers it has been customary 
to Sub-divide the blading so that each subdivi 
sion thereof produces one of the air currents but 
it is found With Such an arrangement that any 
marked alteration in consumption of air in one 
of the currents reacts adversely on the pressure . 
conditions and quantity of air in the second 
current. 

It has therefore been proposed to construct a 
blower in which the fan blading impels the air 
current in the axial direction of the fan shaft 
and to provide two co-axial fan blade systems of 
different diameter on the same shaft so that the 
two blade systems produce two air currents of 
different pressure, one in each system. Whilst 
this form of blower is more Satisfactory in op 
eration than the centrifugal type, it is rela 
tively expensive to manufacture. 

It is an object of this invention to provide a 
multiple stage blower of the type in which the 
fan blading impels the air in the axial direction 
of the fan shaft, which is relatively simple-in 
construction and cheap to manufacture whilst 
ensuring complete segregation of the several air 
currents of different pressure produced by the 
blower. - 

In a preferred construction according to the 
invention, a blower of the type referred to for 
producing two distinct air currents of different 
pressures, comprises at least two co-axially 
mounted fans of different diameter, of which the 
larger is spaced axially from the smaller in the 
direction of the blower. intake. 
each closely surrounded by one of two concentri 
cally disposed cylindrical jackets or casings, 
which are arranged to provide two concentric air 
conduits, the entry end of the inner conduit, ter 
minating adjacent to the delivery face of tne fan 
of larger diameter So as to subdivide the air 
delivered therefrom into two concentric cur 
rents, of which the inner is delivered into the 
inner conduit as the air supply to the fan of 
smaller diameter. The pitch of the blading of 
the smaller fan is such as to act effectively in 
series with the inner blading portion of the larger 
fan from which that air supply is delivered, to 

The fans are 

produce an increase in pressure of the air so 
delivered. 

In order that the invention may be fully under 
stood, reference is directed to the accompanying 
drawing, which in Fig. 1 shows a multiple stage 
blower in central sectional elevation constructed 
in accordance with the invention, only that por 
tion of the blower being shown which is neces 
sary for clear understanding of the invention. 
Fig. 2, shows in similar view a modification of 
Fig. 1. 
The blower shown in the drawing, is con 

structed for use with internal combustion en 
gines and is arranged to supply two air currents 
of different pressure, one for cooling the engine 
and the other for Scavenging purposes, the en 
gine, for example, being used as the driving 
motor of a vehicle or aircraft. 
Referring to Fig. 1, the blower is arranged to 

be driven from the crank shaft of the engine, 
a portion of which is indicated at , the blower 
shaft 4 being geared to the shaft by two sets 
of transmission gear wheels 2 and 3, this gear 
transmission being represented somewhat dia 
grammatically in the drawing. Two fans 5 and 
6 are keyed upon the shaft 4, the fan 5 being 
of larger diameter than the fan 6 and displaced 
axially with respect thereto towards the air 
inlet of the blower. Preferably the blower is 
mounted so that the air current produced by 

0 

5 

20 

25 

30 
the travelling speed of the vehicle or aircraft 
enters the inlet of the blower in the direction of 
the arrows 7 thus producing an initial air pres 
sure at the inlet. The blading 8 of the fan 5 
is of greater radial length than the blading 2 
of the fan 6, but is of the same root diameter, 
the fans 5 and 6 being provided with hubs of 
equal diameter. A cylindrical spacer 5 of the 
same diameter as the hubs of the fans is inter 
posed between the two fans as shown in the 
drawing and is likewise keyed to the shaft 4. At 
the intake side of the fan a doned member 6 is 
provided and directed towards the incoming air 
stream and is of a stream line configuration 
adapted to conduct the air. Smoothly into the fan 
blading, the domed member terminating adja 
cent to the fan 5 with a diameter equal to the 
diameter of the hub of the said fan. 
An Outer cylindrical jacket or casing 4 Sur 

rounds the blading 8 of the fan 5 close to the 
periphery thereof and an inner cylindrical jacket 
or casing 9 is similarly arranged around the blad 
ing 2 of the fan 6 and is concentrically disposed 
within the casing 4 so as to provide an outer 
annular conduit to between the casings and 
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2 
4 and an inner annular conduit 3 between the 

casing 9 and the peripheries of spacer 5 and the 
hub of the fan 6; the forwardly continuing por 
tion of the conduit 3 is formed by the provision 
of an inner cylindrical wall following more or 
less the contour of casing 9 as shown in the 
drawing. The casing 9 terminates at the inlet 
end of the inner conduit 3 adjacent to the 
delivery side of the blading 8 and acts as a par 
tition which in the operation of the blower di 
vides the air current delivered by the blading 6 
into two annular streams, the outer one of which 
is conveyed by the conduit O to an outlet, not 
shown in the drawing but is represented diagram 
matically by a broken arrow, and is conducted 
therefrom to the cooling System of the internal 
Combustion engine. The inner annular current 
of air delivered by the blading 8 is further com 
pressed by the blading 2 of the fan 6, this blad 
ing being given a suitable pitch for this purpose. 
The air delivered by blading 2 is conveyed by 
the conduit 3 to an outlet 8, shown at the bot 
tom right-hand portion of the drawing, from 
which it is conducted to the scan venging ports 
of the engine cylinderS. 

If it is desired to supply supercharging air to 
the engine the blower shown in Fig.1 is modified 
as illustrated in Fig. 2. In all of its essential ele 
ments and arrangements this blower is similar to 
that shown in Fig. 1, and corresponding elements 
are denoted with similar reference numerals. It 
will be noted, however, that in addition to blad 
ings 8 and 2, a third fan 20 with blading 2, 
Smaller in diameter than blading 2, is fixed on 
the blower shaft 4 and spaced, in the direction of 
air flow, from blading 12 by spacing cylinder 22 
which, the same as cylinder 5, is also keyed to 

Blading 2 is closely surrounded by a 
cylindrical wall which follows in substance the 
contour of Wall 9 and extends closely to the de 
livery side of blading. 2. Further, an inner 
cylindrical wall 23 is provided which at its left 
hand end approaches closely hub 20, and has the 
same diameter as this hub. It flares toward the 
delivery end of the blower, following in substance 
the contour of wall 7. Thereby, an innermost 
annular duct 24 is formed, which is concentric 
with duct 3, and into which the inner portion 
of blading 2 delivers air of the second pressure 
stage, and the pressure of which is further in 
creased to a third pressure stage by blading 2. 
Thus the total amount of air delivered by blad 
ing 2 is divided into two parts. Air of the sec 
ond pressure stage for Scavenging purposes 
as in Fig. 1-is delivered directly through duct 
3 into exhaust port 8. The air for the third 
stage-for supercharging purposes above-men 
tioned-is delivered by blading 2 directly into 
duct 24, and after its pressure is increased by 
blading 2, passes through the remainder of this 
duct into exhaust port f 9. The same is in Fig. 1, 
the exhaust port for the first pressure stage is 
indicated in Fig. 2 only by a dotted arrow. 
The invention is not limited to the specific ex 

amples above described, but may be modified 
to suit particular requirements within the terms 
of the appended claims. 

2,046,78? 
What I claim and desire to secure by Letters 

Patent of the United States is:- 
1. A multi-stage blower comprising in combi 

nation a plurality of axially spaced rotatable fans 
having blading of progressively different radial 
length, and pitched to impel air in the direction 
of their rotary axis, and concentric cylindrical 
Casings, each closely surrounding one of the fans 
to form between the casings delivery chambers 
for separate air currents, each casing for a Small 
er diameter fan extending beyond that fan and 
closely to the blading of the next preceding larg 
er diameter fan, whereby the air strean delivered 
by the larger fan is divided into two individual 
concentric streams, of which the inner stream 
constitutes the air supply for the next smaller di 
ameter fan, and the outer stream is directy dis 
charged into the chamber Surrounding the inner 
stream, and means for separately discharging 
the air from each chamber to obtain a plurality 
of separate air streams of different pressure 
stages. 

2. A multi-stage blower comprising in combi 
nation a plurality of axially. Spaced rotatable 
fans having blading of progressively different 
radial length, and pitched to impel air in the 
direction of their rotary axis, and concentric 
cylindrical casings, each closely surrounding one 
of the fans to form between the casings delivery 
chambers for separate air currents, each casing 
for a Smaller diameter fan extending beyond 
that fan and closely to the blading of the next 
preceding larger diameter fan, whereby the air 
stream delivered by the larger fan is divided into 
two individual concentric streams, of which the 
inner stream constitutes the air Supply for the 
next smaller diameter fan, the blade pitch of 
each smaller diameter fan being suitaby dimen 
Sioned with respect to the pitch of the blading 
portion of the next preceding larger fan which 
supplies the air to the Smaller fan, whereby the 
pressure of the air delivered to it by the preced 
ing fan is increased, and each fan delivers into 
its larger appertaining chamber directly an air 
current of different pressure, and means for sep 
arately discharging the different pressure cur 
rents from said chambers. 

3. A multi-stage blower comprising in combi 
nation a plurality of axially spaced rotatable 
fans having blading of progressively different 
radial length, and pitched to impel air in the 
direction of their rotary axis, and concentric cy 
lindrical casings, each closely surrounding one of 
the fans to form between the casings delivery 
chambers for Separate air currents, each casing 
for a smaller diameter fan extending beyond that 
fan and closely to the blading of the next pre 
ceding larger diameter fan, whereby . the air 
stream delivered by the larger fan is divided 
into two individual concentric streams, of which 
the inner stream constitutes the air supply for 
the next smaller-diameter fan, and a cylindrical 
Spacing element between each two adjacent fans, 
equal to the diameter of the root diameters of 
the fan bladings and forming the inner wall of 
the delivery chamber portion between the two 
fans. 

FRITZ GOSSLAU. 
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