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To al aphom at may concern? 
Beit known that I LUDwre WEII aciti 

Zen of Austria and resident of Biebrich-on 
the-Rhine Prussia Germany have invent 
ed.new and useful Improvements in Cen 
trifugal Pumps or Blowers of which the 
following is a full clear and exact specifi 
Cation. - 
My invention relatesto improvements in 

10 gentrifugal pumps or blowers and the ob 
ject of the improvements is to provide a 
pump orblower in which the fluid is uni 
formly discharged from the rotary member 
or fan andin which dead spaces at the dis 

15 charge of the fan and eddy gurrents are 
avoided sothat the eficiency isincreased. 
In centrifugal pumps or blowers the_me 

dium (water air etc.) is moved by,these 
liquids orgases being acceleratedwithin the 

20 hollowspaces of the rotary member by the 
rapid rotation of the latter and thus being 
movedin the direction of the circumference 
of said rotary member Every acceleration 
of a body depends upon a power acting in 

25 the direction of movement said power be 
ingsuppliedin the present case by the pres 
sure.of the blades or vanes of the rotary 
member on the fluid strata enclosed between 
these vanes When the rotary member be 

30 gins to rotate the fluid particles are moved 
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by this pressurein the direction of the cir 
cumference and after theirinertia has been 
overeome they are brought to the so-called 
centrifugal pressure which is equal to.the 
pressure of the blades necessary for bring 
ingthese particlesinto movement Said pres 
sure increasing proportionally to the square 
of the distance of the fuid particles from 
the axis ofrotation If the rotary member 
were closed at its outer circumference by a 
solid wall or the like it would behave as a 
fluid filled rotating drum in which each 
fluid particle continuously maintains the 
pressure to which.it has been brought by 
the rotation and its circumferential speed 
even if uniform rotation is continuously 
maintained If however thefluid canissue 
from the rotarymember atits outer circum 
ferenceinto a pressure channel.orinto a_free 
space the phenomena are diferent It is 
known that in fluids the pressure of each 
fluid?particle is uniformly transmitted in 
all directions Therefore thefluid particles 
at the outer circumference of the rotary 
member produce a pressure also in an out 

ward direction and as the counter-8cting 
pressure in the pressure channel or the at? 
mosphere is less than their own pressure 
they issue from the rotary_member under 
the action of this pressure diference Un 
der the influence ofthe centrifugal pressure 
of the next inferior fluid stratum thisfluid 
stratum?will fill the interstice?produced 
within the outer ends.of the blades by the 
issue of the outer fluid particles and this 
phenomenon willbetransmitted correspond ingly throughout_the_whole length of the 
channel between the blades a real constant 
flow of the fluid admitted through the suc 
tion pipe being thus produced ,Therefore, 
not only an increase of pressure by the cen 
trifugal pressure and a speed in the direc 
tion ofthe circumference is imparted to the 
singlefluid particles but also 3 speed along 
the blades of the rotary member the fluid 
particlesentering the rotary member from 
inside being thus moved in an outward di 
rection through'said member. 

Theoretically all 
Same distance from.the.axis of rotation and 
being located within the channels between 
the Blades.should have absolutely,the same centrifugal pressure circumferential speeds 
and speeds inthe direction of Said channels 
as they are all.under the influence of the 
same forces said influenee being theoreti callymodified_only radially b?t not cirgum 
ferentialy Therefore the fuid partieles 
arranged on a circular line around the 
centre of rotation should move on their wholewaythroughthechanneltothe blades 
in paths parallel to each other and to the 
eurvation of the blade and??he Walues of theirpressureand speed should bei?ntical 

Präctically the phenomena are diferent, 
forthe reason thaf there age.gertain resistr 
ancesto the issue of the fluid particles at 
the outer circumference of the rotary mem 
ber These resistances are substantially 
eddy-currents?c8used by the measurable 
thickness of the blades of_the rotary.me"- 
ber or the difusor which blades artificially 
narrow thesection offlow further by incor 
rect angles ofinclination of the blade ends 9fthe pressurecasingw3llsete w?icheBuse 
localjämming and shocks in the fuid issu 
ingfrom therotary member The? resist; 
ances.are overcome?mos rapidly.and strongly bythosefuld partieles which issue 
immediately along the driving front sur 

particles having the 
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face of the blade these particles receiving 
the meehanically aceelerated pressure actiom 
immediately from the solid blade surface a 
certain favorable action being at the Same 
time produced by a frictional action of the? 
9uter blade edge?The fuld parteles issu 
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ingata distance from the drivingbladesur 
face receivethe pressure and speed gausing 
them to issue from the rotary member by 
theintermediary ofthe particles flowing be 
tweenthe first named particles and the driv 
ing blade surface Theseintermediate par ticles have lost part oftheiroriginalenergy 
in consequence of the resistances aboye re 
ferred t6 and therefore can transmit the 
issuing force only at a decreasingrate In 
the cirrent obtained therefore the_parti 
cles flowing next to the driving blade sur? 
faces will have a maximum pressure angl speed energy progressively decreasing with 
the increased distance of the particle under 
consideration from the drivingsurface. 
Therefore the single particles 8rranged 

on a common circularline around the centre 
.of rotation will no longer flow in parallel 
paths nor have the Same pressure.o Speed energy &s required by_theory and his ir 
regularity is?continued at a long distance 
infothe channelbetweenthe blades and con 
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siderably?diminishes the rate of energy 
transmission from the rotary member to 
the fuid Of course this loss ofenergy is 
proportional to the circumferential width 
of the channel outlet andit is increased the 
greater this width is in proportion to the 
width of the inlet end ofthe channel. 
In the usual rotary.member of centrifu 

gal pumps or blowers this proportion is?ery 
greatin?accordance with the proportion of 
the diameters at the inlet and outlet ends 
ofthe channels betweenthe blades In most 
of the_cases the proportion is from 2:1 to 
3:1 and consequentlyit is not possible to ob 
taina maximtim ofenergy transmission. 
In my improved blower orpumpthese ob 

jections areobviated by constructingthe_ro 
tary.member in the manner to be described 
hereinafter. - 

In orderthat my invention be more clear ly understood an example embodying the 
Same.has been shown in the accompanying 
drawing in which the samereference char 
ters have beenusedin all the views to indi 
cate.corresponding parts In said drawing, 
Fig.1 isa verticalsection of the pumpor 

blgwertaken on the line1-1 of Fig 2 and 
Fig 2 is a vertical section takem on the 

line2-2 of Fig.1 * 
In the.example shown in the figures the pumpo blowercomprises ac&singo having 

an axial inlet opening g and a tangential 
9utlet.openinge The fan or rotary?mem 
beraisformed with severalsetsof passages, 
?hepass"ges I II 8nd IIIofeach set being 
disposed at the inlet side one behind thé 
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otherinthedirection ofthe axis ofthe pump 
or blower and at the discharge side one 
behind the otherin the direction of the cir 
cumference In the exampleshown in the 
figures the circumferential widths ? and ? 
ofthe passages I IIand III at theinlet and 
discharge are alike The diameters D and 
D. at the inlet and discharge being at the 
ratio of 1:3 three passages are necessary 
in order that with the same.cross?seetional area in each passage the fluid is discharged 
in a continuous flow allaround the circum 
ference of the rotary member Ifit is de 
sired toreduce the cross-sectionalarea from 
the inletendtothe discharge orifthe ratio 
of the diameters is diferent.from the one 
shownin the figures the number of the pas 
sages.must be changed accordingly How 
ever in nocasethe passagesshouldflare out 
wardly for_the reasons stated above In 
the preferredform shownin the figures the 
passages I II and IIare symmetrical with 
theirinlet ends to the medial plane of the 
rotary member. ? 
Byconstructingtherotgry member in_the 

manner described the flow of the fluid 
?hrough he passages is-uniform and the 
fluid is discharged?in a continuous jet ex 
tending allaround the circumference of the member. 
While in describing the invention refer 

enge has bee madetga p8rtgular example 
embodying the same I wishit to_be under 
stood that my invention is not limited to 
the construction shown inthe drawings and 
that vgrious changes may be made in the 
general arrangement of the apparatus and 
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the construction of its parts without de 
parting from the invention. 
What Iclaimis:? 
1 In a centrifugal pump or.blower the 

gombination with a casing having an axial 
inlet and a circumferential discharge of 

105 

a rotary member withinsaid casing formed 
between said inlet and discharge with sets 
of pass&ges the passages of each set being 
disposed at_the inlet end one behind the 
otherinthedirection oftheaxis ofthemem 
ber and at the outlet end one behind the 
other in the direction of the cireumference 
ofthe member. - 
2.In a centrifugal pump or.blower the 

gombination with a casing?having an axial 
inlet and a circumferenti?l discharge of 8 
"otary member within sgid casing?formed 
between said inlet and discharge with sets 
of passages.the passages of each_set being 
disposedattheinletendone behindthe other 
in the direction of the axis of the member 
and symmetrically relatively to the medial 
plane thereof and at the outlet end one be 
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hindtheotherinthe direction ofthecircum 
ference of the member. * 
3?In 8 centrfugal pump or.blower the 

combination with a casing having an axial 
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inlet and a circumferential discharge of a ofthemember andat the outletend one be 
rotary member within said casing formed hindthe otherinthe direction ofthe circum 
between said inlet and discharge with sets ference ofthemember. 10 
of passages of.uniform Gross-sectional area ?Intestimony whereof I have afixed my 

5throughouttheirlength the passages ofeach signature? 
set being disposed 8t the inlet end one be 
hind the otherin the direction of the axis - LUDWIG WEIL. 


