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1. 

The invention relates to a special embodiment 
of the inlet device on impellers for single-stage Or 
multi-stage centrifugal pumps or blowerS. AC 
cording to this invention, at least one funnel 
shaped annular vane is arranged into the intake 
throat of the impeller which guides the pressure 
medium from the axial to the radial direction, 
so that said annular vane, together with the COn 
fining surfaces of the intake throat, guides the 
pressure medium from the axial to the radial flow 
direction. The object of the invention may be SO 
chosen and dimensioned that the funnel-shaped 
annular vane or vanes are fastened in the static 
section of the inlet casing, Surrounding the im 
peller inlet, and the actual impeller blading starts 
only beyond the approximately radial exit of the 
annular vane or vanes. However, the annular 
vane or vanes may also be built into the centrif 
ugally-acting impeller blading proper, extending 
inwardly towards the inlet throat for the pressure 
medium. Aside from the annular vane or vanes, 
additional vanes may be built into the entrance 
section of the impeller, e. g. vanes which impart 
a radial flow direction to the entering pressure 
medium, ahead of the centrifugally-acting im 
peller blades. If the embodiment is Such that 
the annular vanes are to rotate with the impeller 
and the additional vanes are fixed in the static 
casing, then the additional vanes have to be 
slotted. The object of the invention can also be 
So arranged that in CaSe of impellers With im 
peller blade tips extended axially towards the 
entrance throat for the pressure medium, the 
annular wane or vanes are built at least into the 
impeller Section which guides the pressure me 
dium from axial to radial direction. The annular 
wanes may extend, in this case, up to the inner 
ends of the impeller blades, or they may be shorter 
or longer with reference to the latter. In the 
latter case, the pressure medium does not enter 
both blade types simultaneously. The annular 
vanes may also extend more or less into the cen 
trifugally-acting Section of the impeller blading. 
The confining walls of the impeller, and the an 
nular vane or vanes arranged at its inlet throat, 
may be so dimensioned and arranged that the 
velocity of the pressure medium in the passages 
located between the axial inlet and the radial 
section of the impeller remains constant or in 
creases. The object of the invention may also 
be so formed that the radii of curvature of the 
passages created between the impeller Walls and 
the annular vane or vanes, vary from the inlet in 
the direction of the pressure medium flow, i. e. 
they decrease or increase. 
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The impeller walls, as well as the built-in an 

nular vane or vanes, may on one hand be so di 
mensioned and shaped that the velocity of the 
preSSure medium increases from the entrance to 
Wards the radial section of the impeller, and that 
on the other hand, in the same section, the radii 
of curvature of the passages which are created be 
tween the walls of the impeller and the annular 
Vane or vanes, vary in the direction of the pres 
Sure medium flow, so, that despite the necessary 
curvature of Said passages into radial direction 
there will be no Substantial flow detachment of 
the pressure medium from the walls. 
The annular vane or vanes may be divided (i. e. 

made in several parts) in at least one plane 
through the blower axis. The static annular 
Waiae or Vanes may be cast or welded into the 
Static entrance Section of the pump or blower. 
The rotating type of annular vane or vanes may 
also be cast or welded into the impeller blading. 

Furthermore, the arrangement with axially 
protruding impeller blade ends and with annular 
Vane or Vanes extending into the impellerblading, 
may also be made so that the thus formed pas 
Sages for the pressure medium in the impeller 
have approximately Square cross section, to keep 
the losses in these passages to a minimum. A 
Sufficient number of annular vanes may be built 
in, that the thus determined radii of curvature 
of the passages between the confining Walls of 
the impeller and the walls of the built-in funnel 
shaped annular vanes are at least greater than 
the width of the corresponding, curved passages 
for the pressure medium. 
The annular vanes may, however, also be made 

curved and built-in so that the radii of curva 
ture, in relation to the width of the passages for 
the pressure medium created between the im 
peller Walls and the annular vanes, are approxi 
mately equal for all passages. 
At least two annular vanes may be built into 

the intake means of the impeller. In this way 
the passages confined between the impeller walls 
and the annular vanes can be made to have rela 
tively large radii of curvature-e.g. of twice or 
more times the passage width-whereby the flow 
deflection losses are reduced. In these cases the 
arrangement is made preferably so that the ratio 
of radius of curvature to width of passage is ap 
proximately equal for all passages. The number 
of the impeller blade ends and of the annular 
Vanes may be chosen So-for the sake of reduc 
tion of losses-that the thus created passages 
have approximately square cross section. 
The intake means may also contain a sufficient 
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let opening of the impeller, jut freely into said 
inlet opening. 
As is visible from Fig. 4, an embodiment a C 

cording to Fig. 3 has backward-curved impeller 
vänGS 3. The anuar vanes , and ” are SO 
located that, three annular passages 8, 8' and 
8'' are created between the confining Walls Of 

the impeller and the two annular wanes. These 
annular passages have different, widths, so that 
passage 3 is narrowest, and passage 8'' is 
Widest. Thus, the mean radii of curvature of 
the three passages can he made to have approxi 
mately equal ratio to the widths of the core 
sponding ducts. With a given angle of defection, 
the defection losSeS in the three ann Ular pa SSageS 
can therefore be kept about equal, So that ap 
proximately equal pressure and velocity condi 
tions Will prevail over the Whole cross Section at 
the exit of Said annular passages to Wards the cesia, 
trifugally-acting section of the impeller. 

Figs. 5 and 6 show an open centrifugal blower 
inneller in which the impeller blades 3 are 
radially arranged on their centrifugal part, and 
axially So extended at 3' and bent around at their 
inlet edges 6 that they admit the axially-in rash 
ing pressure mediuia approximately shock-free. 
Two annular van as and are also arranged 
here in the impeller blading section towards the 
press are inedin eita ince. They may be cast-in 
or welder-in, for example. 
The inner part of the irrigeier blading with the 

axially extended inlet edges is and with the an 
nular wanes and may, on the other hand, 
also be built, as a part containing the inner pas 
sages 8, 8' and 3'. The oster ends of wanes 
Fº may be held in a ring 2). Sich a vane part is 
istrates in a Section in Fig. 7 and in axial view 
in Fig. 8. In this case the inner past of the ira 
peller is separated from the centrifugal impeller 
proper. This piece may be fastened at the hub 
Section of impeller , e. g. by means of ring 9. 
It is built, in at 3'' inside of the outwardly-located 
inpeller Vanes 3. Between the ring 2 and casing 
part 5, seals 2 may be arranged. By these neais, 
both the pressure medium delivery and the blower 
efficiency are improved in comparison to the Ones 
on previously-known constructions where no such 
cover ring nor seals are used. Ring 2 may be 
seated, as shown on Fig. 7, directly upon the 
wanes 3 of an open impeller, or it may be fastened 
there. The wanes 3' abutting against impeller 
disc may also have axially-directed protrusions 
2 which may reach e. g. into the iageller disc 
, or they hay be riveted or Weided, etc. thereon. 
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the inset blading Section inay also be So shaped 
that it reaches up to the inclined edges 3a' of the 
impeller vares 3. 

In Figs. 9 and i0, an embodiment, Similar to the 
one in Fig. 1 is shown. The annular vane is 
also here fasterned in the ribs 3 of the biowel 
casing 3. Aside from the annular vane , how 
ever, eight, thin, radial vanes 22 are also fastened 
in the ri3S i 3. These annar Vanes, together With 
the eight radial vanes 22 and With the confining 

60 

walls of impeller and Shroud 9, enclose sixteen 
radialy-curved guide passages for the pressire 
mediuish. The annular Vale is preferably soccat 
ed that the ratio between the radius of curvature 
and the width of the passages is so chosen that 
the inner and outer passages have approximately 
equal pressure and Velocity losses. Thus, the pres 
sure medium is made to enter the centrifugally 
acting impeller blade 3 under approximately equal 
pressure and Velocity over the whole width of 
blade edge 6. In this type of construction, a 
certain optima inlet angie to the impeller ad 
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6 
ing 3 can bemaintained. Theribs 22, as welias 
the annular vane if may be cast, welded, or 
Soldered, etc., into the ribs 3. 

FigS. 11 and 12 illustrate, on two construction 
examples, the variety of shapes that can be given 
to the annular vanes and impeller Walls at their 
inlet ends. Fig. 11 shows an open impeller . It 
is equipped with vanes 3 which extend axially up 
to edge f6. 5 is the casing part which encloses 
Or COverS the impeller blading on the outside. 
The annular Vanes and t , located in the inlet 
Section of the inpeller blading, show sharper 
Curvature at the inlet ends, and reduced curvature 
towards the radial part of the impeller. Further 
more, the widths of the ducts created between the 
confining Walls of the impeller and the annular 
Vanes and are larger at the pressure medi 
lin intake b1, b2, b3 than at the exit b’1, b’2, b’s. 
The annular vanes and ’ are unevenly placed 
So that the ratio of the mean radii of curvature 
71, r2, r3 of the passages to the mean passage 
Widths b1, b2, b3 is at least approximately larger 
than unity at the entrance, and increases to still 
higher values toward the exit b’1, b'2 and b'3. By 
this neans, the deflection losses in the three pas 
Sages 8, 8' and 8' are kept relatively small. 
It is even possible, according to this invention, to 
locate the annular vanes fi and so, and pro 
vide them with such curvatures and such length 
that the Velocity and pressure losses will be equal 
in all the three passages 8, 8” and 3’. The 
preSSure medium enters therefore the centriful 
gally-acting blade section 3 of the impeller With 
even Velocities and under even pressure. This, of 
course, results in optimum admission of the pres 
Sure medium and, consequently, optimum effect of 
the inlpeller blading and of the whole machine. 
The annular vanes f and may be of different 
length. On their intake or on their exit, as visible 
in Fig. 11. 

In contrast to an embodiment shown in Fig.11, 
Fig. 12 shows annular vanes so shaped that at the 
imlet ends they have relatively large, though ur 
even, radii of curvature r1,r2, r3 compared to the 
paSSage widths b1, b2, b3, and have relatively small 
radii of curvature r1, r2, r3, compared with the 
paSSage widths b'1, b'2, b'3 at the exit ends. The 
paSSage widths b1, b2, b3 and b’1, b'2, to 3, respec 
tively, are chosen uneven, too. They are larger at 
the pressure medium inlet than at its exit, So that 
an accelerated flow through the passages is 
achieved. The inner ends E1 and 52 of the annu 
lar vanes fi and is are so dimensioned that they 
do not toich the impeller vanes 3 and 3, but still 
provide most complete flow defection to radial 
direction. With the type of annuiar vanes shown 
in Fig. 12, as contrasted to an embodiment accord 
ing to Fig. 11, the ratio of radius of curvature 
to paSSage width is large at the pressure medium 
intake, and Smaller at the rear end of the annular 
Vanes and . 
Through the insertion of these annular vanes, 

the ratio of radius of curvature to width of the 
guide paSSages can be made much larger than in 
CaSe of No Such annular važnes. Tas tre osses 
through flow deflection of the pressure Enedium 
froin axial to radial direction can be greatly re 
duced. By proper chcice of the radiii of curva 
ture of the annular vanes and of the confining 
Walls of the ingeiler at the pressure edium in 
take, and by Suitable shaping, length and iocation 
of the alanular vanes, the intake flow losses to the 
impeller can be reduced to a minimum, and/or 
the intake Velocities to the centrifugal impeller 
blading, measured over the whole intake cross 
Section, can be made equal, at equal pressure. 
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This permits more perfect filling of the impeller 
blading proper than would be possible Without 
built-in annular vanes, resulting in greater output 
and higher efficiency of such centrifugal in 
pellers. 

Fig. 13 shows a section through the axis of a 
multi-stage centrifugal blower. It contains three 
impellers a, b, and c arranged in Series. The 
pressure medium enters at A and is discharged at 
B. All the three impellers ia, b, and e are keyed 
upon shaft 2, which is driven through coupling 
fange 2”. The casing 9', 9'’ which encloses all 
the impellers, is divided into two sections at the 
horizontal plane 9'. The object of the inven 
tion is incorporated in impeller a in similar man 
ner as in the embodiment shown in Fig. 3. Two 
annular vanes ifa and 'a are built into the im 
peller vanes 3a. They terminate at 6a about 
parallel to the blower axis, however. The annu 
lar vanes a and 'a jut a little beyond the inlet 
edge of impeller fa. 
The impellers a and lb discharge the preSSure 

medium first to one guide device each, 23 and 
24, where velocity is converted to pressure. Then 
the pressure medium is led through receivers 25 
and 26, respectively, to the passages 27 and 28 
which guide it radially inward again. The lat 
ter are equipped with vanes 30a and 38b which 
impose a predominantly radial flow direction to 
the pressure medium, particularly near the blower 
shaft. The pressure medium is led axially to 
wards the inlet of the adjacent impeller b or ?c, 
respectively, by means of the casing walls which 
are curved, near the axis, from radial to axial di 
rection. The flow deflection from Space 2 into 
the impeller interior b, which amounts to nearly 
180 angular degrees, can be aided greatly by an 
embodiment of this invention. As Seen in Fig. 13, 
it consists in at least one annular vane each (27', 
27' and 28, respectively) built into the exits of 
the transmitting pieces 27 and 28. They guide, 
together with the rounded confining walls of the 
guide parts 27 and 28, respectively, the pressure 
medium to the inlet of the adjacent impellers lb 
and c, respectively, with a possible minimum of 
losses through deflection, friction, etc. Addi 
tional annular vanes b, 'b and lic of a type 
hereinabove described are built into the impeller 
inlets. The annular vanes 27, 27' and 28, re 
spectively, are preferably so shaped and arranged 
in relation to the annular vanes í l, lí'b and í Íc 
in the impellers b and c, that the full defection 
of the pressure medium from radially-inward di 
rection via axial to radially-outward direction is 
accomplished with minimum velocity and pres 
sure losses, and/or with even velocity and pres 
sure distribution of the pressure medium. Over the 
whole inlet cross section of the centrifugally-act 
ing impeller blading. 

Fig.14 illustrates also a section through a three 
stage blower with impellers a, b, c. The blower 
casing consists here of four disc-shaped parts 
91, 92, 9'3 and 94 which may be separated from 
each other along radially-extended joints 291, 292 
and 293 upon loosening of the corresponding 
flange connections. Assembly of the blower is 
accomplished by first mounting the blower part 
94 on the shaft 2 from the left-hand side, then 
sliding the balancing piston 30 On the shaft from 
the right-hand side, followed by impeller ic, and 
then fastening the blower casing part 9'3 on cas 
ing part 9'4. Thereupon the impeller i b, casing 
part 9', impeller fa, and, last, the inlet casing 
part 91 are assembled in that order. 
According to the invention, deflecting vanes 
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ffa and f 'a are built into the inlet section of the 
blading 3a of impeller fa. The annular vanes i la 
and f 'a are built into impeller a similarly as 
illustrated already in Fig. 3. 
Annular vanes fb and 'b are arranged in the 

intake section of impeller b, and an annular vane 
c is installed in the inlet of impeller c. In 

stallation of the annular vanes fi fb and l fºb and 
fic, respectively, is done by insertion or by cast 
ing-in into vanes 30a and 30b, respectively, which 
subdivide the guide passages 27 and 28. These 
annular vanes are thus rigidly connected to the 
casing parts 92 and 93, and extend into the inlet 
sections of the impellers b and c, close to the 
inner impeller blade edges 6b and 6c. The Outer 
diameters 5b, 5'b and 5c of the annular vanes 

b, 'b and fic, respectively, are chosen just 
large enough that the casing parts 92 and 9'3 can 
be readily withdrawn axially from the impeller 
inlet openings. 

Similar as on the other shown embodiments, 
the shape, radii of curvature, and position of the 
annular vanes can be so chosen that minimum 
velocity and pressure losses will occur in the de 
flecting passages between the guide paSSage Sec 
tions 27 and 28, respectively, and the impeller in 
let b and c, respectively. The annular vanes 
may also be arranged in such numbers, Shapes, 
and positions, that the inlet conditions will be ap 
proximately equal over the whole inlet cross Sec 
tions of impeller blades 3b and 3c. 
The invention provides improved inlet con 

ditions on centrifugally-acting impellers. There, 
the pressure medium has to be deflected by about 
90 degrees from axial to radial direction in case 
of single-stage blowers or pumps or On the first 
stages of multi-stage blowers or pumps. The 
deflection amounts to nearly 180 degrees in case 
of the subsequent stages of multi-stage blowers 
or pumps. This sharp deflection causes losses 
through deflection, friction, and-if the passage 
areas are variable-also through energy transi 
tion. These losses, or their sum total, are to be 
reduced by the insertion of the proposed an 
nular vanes. The latter may be so shaped and 
located that throughout the whole inlet section 
for the pressure medium to the Centrifugally 
acting impeller blades there will prevail approxi 
mately equal velocity and pressure conditions. 
Since the deflection losses, in particular, take up 
a relatively large share of the total losses, it foll 
lows that the number and design of the annular 
vanes should be so chosen that the ratio of curva 
ture radius to Width of passage, for the passages 
So formed, Will be as large as possible. This 
ratio is to be chosen differently for the indi 
vidual guide passages so that the sum total of 
all losses therein is equal and/or is a minimum. 
I claim: 
1. A centrifugal pump or blower having an 

axial inlet eye and a blade supporting wheel, im 
peller blading on said wheel, a casing about said 
Wheel and said blading, said casing having an 
annular portion defining the outer perimeter of 
Said eye, Said wheel having a portion beginning 
near the center of said eye, extending axially in 
Wardly and curving from axial to radial direction 
to define with the inner portion of said casing a 
Curved annular passage subdivided by said blad 
ing Whereby the fluid to be pumped or blown is 
admitted axially through said eye and is forced 
Centrifugally radially outwardly of said blower 
Wheel, and funnel shaped annular vane means 
disposed in Said passage beginning at least with 
in said eye and curving with the blower wheel 
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portion and inner portion of said casing defin 
ing Said passage to subdivide said passage into a 
plurality of smaller annular passages, said vane 
means being of such progressive diameters that 
the resulting ratios of the mean radii of curva 
ture to the mean widths of said last mentioned 
Subdivisions, measured in axial planes, are ap 
proximately equal for all said passages. 

2. The pump or blower as defined in claim 1 
Wherein the blading on the blower wheel begins 
within the radially outer area of said annular 
paSSage and extends outwardly therefron in a 
direction having a substantial radial component, 
and the annular vane means extends into said 
paSSage Only up to the beginning of said blading 
and said vane means is secured to the blower 
casing SO as to prevent rotation thereof with the 
blower wheel. 

3. The pump or blower as defined in claim 2 
wherein there is additionally provided a series of 
axially extending inlet blades, said blades being 
fixed to the blower casing and extending from a 
point outside the inlet eye into said passage u 
to the beginning of the wheel blading. . . 

4. The pump or blower as defined in claim 1 
wherein the blading extends into the inlet eye 
and the vane means are secured to said blading 
So as to rotate therewith. 

5. The pump or blower as defined in claim 1 

10 
wherein the annular vane means are secured to 
Said blading so as to rotate therewith. 
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