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The present invention concems a filter or catalyst apparatus 

through which a fluid medium flows. In that respect the present 

invention concems filter apparatuses for separating solids and/or 

aerosols which are distributed in the fluid medium by deposit on a 

5 surface. The present invention further concems catalyst apparatuses in 

which ·the fluid medium is brought into contact with a catalytically 

active surface in order to produce corresponding chemicai reactions in 

the fluid medium. 

The main problan with apparatuses of that kind involves as far as 

10 possible bringing all of the fluid medium into contact with a surface, 

while at the same time the flow resistance for the fluid medium is to be 

minimised. 

In accordance with the invention that object is attained. in that 

the apparatus canprises stationary and movable parts, and the fluid 

15 medium is so guided that it flows alternately through respective 

stationary and moved parts of the apparatus. 

In catalyst appatatuses that object can also be attained in that 

the carrier bcxiy includes grills or apertured plates which can:y the 

catalytic substance and through which the fluid medium flows, and there 

20 is provided a drive device which moves the grills or apertured plates 

perpendicularly to the direction of flow of the fluid medium. 

If this design in accordance with. the invention is used as an oil 

filter for the crankcase discharge gases in the intake region of the 

carburettor of a carburettor engine or as an exhaust gas cleaning device 

25 in the exhaust gas system of a piston engine, a further substantial 
advantage is that. the apparatus acts as a sound damper and considerably 

reduces the induction or exhaust gas noises. 

In that respect it is preferred that the movable parts rotate in a 

cylindrical housing as the drive for the movable parts requires the 

30 lowest level of energy expenditure, when the movement is a rotating 

movement. The cylindrical shape of the housing follows fran the 

rotational movement. 

In that respect it is further prefeJ:Ted that the axis of rotation 

of the movable parts is disposed coaxially with respect to the 

35 cylindrical shape of the housing. . In that way the anount of space 

required for the apparatus can be minimised. 
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In particular it is preferred that a drive device is disposed at 
one of the end faces of the cylinder. A preferred anbodirnent provides 
that the rrovable parts are of disc foim and that the stationacy parts 
which are arranged therebetween are flat. That provides that the 

5 apparatus is of a particularly canpact construction. 
· Preferably a gas intake connection is arranged at the one end of 

the cylinder and a gas outlet connection is arranged at the opposite end 
of the cylinder. The flow of the medium in the apparatus is optimised in 
that way. 

10 In that case the openings may be in respective mutually opposite 
annular regions of the rrovable and stati>nary parts, thereby producing 
vecy intensive turbulence in the medium. 

A particularly simple manufacturing option for the apparatus is 

achieved by the movable parts being arranged on a cannon shaft. 
15 If the apparatus serves for the separation of an aerosol fran the 

medium, it is preferable for the axis of rotation of the rrovable parts 
to be disposed h:lrizontally, for the gas intake connection and the gas 
outlet connection to be arranged at the top side of the housing, and for 
an outlet opening for the separated liquid to be additionally provided 

20 at the underside of the h:lusing. 
In accordance with a further preferred enbodirnent of the invention 

the rrovable and stationary parts are in the foim of hollow cylinders and 
are disposed alternately coaxially relative to each other. That provides 
for a constant relative speed as between the rrovable parts and the 

25 medium flowing through the apparatus. 
In that case it is preferred for a gas intake connection to be 

arranged at the periphecy of the cylinder and for a gas outlet 
connection to be ~anged at the lower end thereof. D.Je to the 
centrifugal effect of the rotating cylinders, substances which are to be 

30 separated off in that way are always moved away fran the gas outlet and 
improved cleaning of the medium can be achieved. 

Preferably in this case also the openings are disposed in 
respective mutually oppositely arranged regions of the rrovable and 
stationacy parts. 

The apparatus is of a particularly simple design configuration if 
the movable parts which are in the foim of hollow cylinders are arranged 
on a carrnon driven carrier disc • 



3 

If this apparatus is to be used for the purposes of separating 

aerosols out of the medium, it is particularly advantageous if an outlet 

opening for the liquid which is separated off is additionally provided 

at the underside of the housing. 

5 The apparatuses according to the invention can be particularly 

econanically produced if the stationai:y and the movable parts are in the 

foim of apertured plates, and in that case particularly advantageous 

coating with a catalyst material is p:>ssible, for example by sputtering. 

A particularly light construction for the apparatuses according to 

10 the invention is achieved if the stationai:y and the movable parts are in 

the foim of grills. 

Preferably the drive is an electric motor. 

In order further to enhance the efficiency of the apparatus, the 

stationai:y and/or the movable parts of the apparatus can be hollow and 

15 can be in carmunication with a feed device for an auxiliary gas. 

If the movable parts of the apparatus are hollow, a particularly 

advantageous specific $hape for the outlet openings for the auxiliary 

gas is one in which they are f onned by outward bulge portions which rise 

in the opposite direction to the direction of rotation and fonn a 

20 rearwardly directed opening. By virtue of that arrangenent, an even 

greater reduced pressure for suction of the auxiliary gas can be 

generated by virtue of the rotary movement of the movable parts of the 

apparatus, and at the sane time that configuration prevents clogging of 

the openings with fouling matter. 

25 This apparatus can be anbodied in a particularly simple fashion if 

the auxiliary gas is air. 

In a pure catalyst apparatus the carrier body may be for exanple 

in the fonn of a disc disposed in the plane perpendicularly to the 

direction of flow. That provides that the catalyst apparatus is of a 

30 very snall construction. 

Preferably however the carrier body is in the fonn of a 

cylindrical or frustoconical or conical drum. That arrangenent means 

that it is possible to treat particularly large anounts of gas. 
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As only a very slight pressure drop occurs in the catalyst 

apparatuses according to the invention when the gas flows through the 

carrier body, there is the possibility here of for exanple feeding fresh 

air to the exhaust gas flow in the case of exhaust gas catalytic 

5 converters for · motor vehicles. In that way, it is always possible to 

ensure that there is an excess of oxygen in the exhaust· gas to be 

treated by the catalytic converter, without expensive regulation by the 

lamb:ia probe. Thus the expensive lamb:ia control system can be anitted 

and/or the engine can be operated with a better level of efficiency 

10 and/or a higher canpression ratio. 

It is then particularly preferred for the further medium (for 

exanple the fresh air) to be fed to the intake side of the catalytic 

converter by means of a driven device for conveying that medium. 

It is further preferred, when using carrier bodies of a drum-like 

15 configuration, for the carrier bodies to be arranged in a chamber whose 

cross-section corresponds to a polygon, perpendicularly to the axis of 

rotation of the drum. 

Preferably, in that arrangenent, devices which oppose a rotaIY 

movement of the medium can additionally be provided in the interior of 

20 the chamber. 

Preferably an electric motor can be used as the drive device. It 

is likewise possible for the drive device to be an exhaust gas drive, 

that is to say for exanple a turbine wheel which is driven by the 

exhaust gas flow. In that case the turbine wheel may also be mounted 

25 directly on the drum-like carrier body. It is also possible for the 

drive energy to be taken fran an engine whose exhaust gases are fed to 

the catalyst apparatus. For exanple the catalyst apparatus can simply be 

driven by a V-belt which is connected to the crankshaft of the engine. 

It is particularly preferred if the carrier body comprises one or 

30 more fine grids or grills which are coated with the catalytic substance. 

A particularly light carrier body can be constructed in that way. 

In that respect rolled (levelled) grids are to be particularly 

pref erred as they have a considerably lower frictional resistance in the 

medium by virtue of their substantially snoother surface. 
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The system according to the invention operates on the basis of the 

inertia and centrifugal force principle: 

M:>ving bodies seek to remain in motion, and 

moving bodies seek to move along a straight line. 

5 The gas flow which moves through the exhaust gas pipe involves a 

flow speed of 88 m/sec in an example (engine rotates at·6000 revolutions 

per minute, swept capacity 5 1, exhaust gas pipe diameter 60 nm). In 

that situation the surface speed of the carrier body is ·between 25 m/sec 

to 100 Ill:/sec, depending on the respective speed of rotation. The gas 

10 reaction at the surface is multiplied by that artificially produced 

surface speed. Suitable measurements about the increase in the reaction 

speed at the catalyst in dependence on the flow speed have already been 

conducted by the inventor. In those measurements, erroneous temperature 

measurement was effected on platinun thennobeads in the exhaust gas 

15 flow, which are produced by the catalytic reaction. The rise in 

temperature occurred as shown in the Table, in dependence on the speed 

of the exhaust gas flow·: 

Display 
coated 

20 Pt-the.tm0 
oc 

750 
700 

25 650 
600 
550 
500 
450 

30 400 

Differential temp 
at 2 !/min air 
through-put 

oc 

12.5 
12.5 
12.5 
12.0 
12.0 
11.0 
9.0 
0.4 

Differential temp 
at 4 l/min air 
through-put 

oc 

30.0 
30.0 
30.0 
29.0 

. 27.0 
24.5 
20.0 
10.0 

Differential temp 
at 6 l/min air 
through-put 

oc 

43.0 
43.0 
41.0 
40.0 
39.0 
35.0 
28.0 
13.5 

This Table is based on a CO-proportion in the exhaust gas of 1%. 

With a higher co-content in the exhaust gas, temperature increases of 

35 over l00°C were measured, although the thennobeads of a diameter of 1 to 

1.5 nm were exposed to the gas flow at a temperature of 400 to 750°C. 

That showed that there was a temperature difference of more than 100°C 

relative to the exhaust gas temperature, and thus thennal energy was 
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liberated at the thel:mobead, which was produced by post-canbustion of 

the co- and CH-canponents present in the exhaust gas, at the thennobead. 

That effect makes it possible in accordance with the invention to 

convert the conventional honeycanb catalytic converters which are 

5 constructed on an oxide-ceranic basis for private motor car otto-cycle 

engines to non-toxic metal catalytic converters. 

Preferred enbodiments of the invention are described in greater 

detail hereinafter with reference to the accanpanying drawing in which: 

. Figure 1 shows an enbod:iment of the invention in the fonn of an 

10 axial filter in a vertically sectional view, 

Figure 2 shows an enbod:iment of the invention in the f0l'J1l of a 

radial filter in a vertically sectional view, . 
Figure 3 shows an enbod:iment of the invention in the fonn of an 

axial filter with additional auxiliary air feed through the stationary 

15 parts in a vertically sectional view, 

Figure 4 shows an enbodiment of the invention in the fonn of an 

axial filter with additional auxiliary air feed through the movable 

parts in a vertically sectional view, 

Figure 5 shows a sectional view of a detail of an opening to the 

20 auxiliary gas outlet frcm Figure 4, 

Figure 6 is a view from the front of a detail of an opening to the 

auxiliary gas outlet fran Figure 4, 

Figure 7 shows a further catalyst apparatus according to the 

invention with electric motor drive and frustoconical catalyst carrier 

25 as well as an additional fresh air feed in longitudinal section, 

Figure 8 is a view in section taken along line I-I in Figure 7, 

Figure 9 shows a further anbodiment of the invention in 

longitudinal section, wherein the carrier apparatus is driven by means 

of turbine blades mounted thereon and there is no feed of auxiliary air 

30 thereto, 

Figure 10 is a sectional view of the anbodiment shown in Figure 9, 

and 

Figure 11 is a sectional view through a further catalyst carrier 

according to the invention, as can be used for exanple in exhaust air 
35 flues. 
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Figure 12 shows a sectional view of a further especially 

preferred ~mbodiment of the invention which is especially 

5 suitable for cleaning the exhaust gases of diesel engines, 

Figure 13 s~ows a detail of Figure 12, and 

Figure 14 shows the embodiment according to Figure 12 from 

10 above. 
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Figure 1 shows an embodiment of the invention in which the medium 

to be treated flows substantially horizontally through a housing 10 in 

the fonn of a lying cylinder. A gas intake connection 12 for the medium 

to be treated (for exanple air containing oil vapour and mist, exhaust 

5 gases frcm Diesel or Otto-cycle engines) is arranged at the left-hand 

end of the cylinder, in the upper region thereof. A gas outlet 

connection 14 for the treated medium is arranged at the right-hand end 

of the cylinder, in the upper region thereof. Preferably the two 

connections 12, 14 are not arranged coaxially but displaced relative to 

10 each other. 
Disposed at the peripheral surface of the cylinder in the lower 

part thereof is an outlet connection 16 for the separation products (for 

exanple oil condensate). It will be appreciated that the connection 16 

can be anitted if the apparatus is used as a catalyst. 

15 M:Junted coaxially with respect to the axis of the cylinder shape 

in the housing 10 is a shaft 18 which passes through the right-hand end 

face and which is connected to the canpressed air or electric motor 20 

which is disposed at that location. Four discs 22 are fixed on the shaft 

18 at unifonn spacings relative to each other, as movable parts. Between 

20 the discs 22, three stationa:cy discs 24 are sealingly fixed to the 

housing 10 around sane at unifonn spacings relative to the movable discs 

22. The shaft 18 passes through the stationary discsc 24._ 

All the discs 22, 24 may canprise grid material or apertured 

material. Preferably the discs 22, 24 have respective mutually 

25 oppositely disposed regions 26 in the fomt of circular rings, with holes 

therein. If the apparatus serves as a catalyst apparatus, the discs 22, 

24 canprise the catalytically active material or are at least partially 

coated therewith. 

Figure 2 shows a further embodiment of the invention in which the 

30 medium to be treated flows through a housing 110 in the fonn of an 

upright cylinder. A gas inlet connection 112 for the medium to be 

treated (for exanple air bearing oil vapour and mist, exhaust gases fran 

Diesel or Otto-cycle engines) is arranged at the right-hand peripheral 

surface of the cylinder in the upper region thereof. A gas outlet 
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connection 114 for the treated medium is arranged in the centre of the 
. lower end of the cylinder. An outlet connection 116 for the separation 
products (for exanple oil condensate) is disposed laterally in the lower 
end of the cylinder. It will be appreciated that the connection 116 can 

5 be anitted if .. the apparatus is used as a catalyst apparatus. A shaft 118 

is mounted in the housing 110 coaxially with respect to the axis of the 
cylinder shape. The shaft 118 passes through the upper end face and is 
connected to the canpressed air or electric motor 20 disposed at that 
location. Fixed to

2
the shaft 118 is a carrier disc 119 on which three 

10 hollow cylinders rj.2 which are of different diameters and which are 
arranged concentrically at unifonn spacings relative to each other are 
suspended, as movable parts. Two stationary hollow cylinders 124 are 
fixed to a horizontal intennediate plate portion 125 of the housing 110 
between the movable hollow cylinders 122, at unifonn spacings relative 

15 to the movable hollow cylinders 122. Beside the stationary hollow 
cylinders 124 the intennediate plate portion 125 has openings 127 which 
lead into a sump 130 disposed therebeneath, for the separation products. 

The gas outlet connection 114 extends in the fonn of a pipe 
through the intennediate plate portion 125 to a position approximately 

20 at the mid-height level of the housing 110. 

The upper end face of the housing 110 is in the fonn of , a cover 
132 which is fixed by means of a closure arrangement 134 and on which 
the motor 20 is fixed and the shaft 118 is mounted. In that way the 
apparatus can be easily taken apart, if that is necessary for 

25 mainte.nance or cleaning operations. 

All the hollow cylinders 122, 124 can ccxnprise grill material or 
apertured material. Preferably the hollow cylinders 122, 124 have 
respective mutually oppositely disposed cylindrical regions 126 with 
holes. If the apparatus serves as a catalyst apparatus, the hollow 

30 cylinders 122, 124 canprise the catalytically active material or are at 
least partially coated therewith. 

Figure 3 shows a modified enbodirnent of the axial filter of Figure 
1, in which an auxiliary gas can additionally be supplied. When the 
apparatus is used as a separation apparatus for separating the ·liquid 
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fran an aerosol or a vapour-mist mixture the auxiliaxy gas serves for 

cooling the mediun and thus for enhancing the condensation effect. In 

this case fresh air is preferably used as the auxiliaJ:y gas. 

If the apparatus is used as a catalyst apparatus, when enployed as 

5 an exhaust gas .catalytic converter fresh air can also be supplied. in 

order thus to improve the lanbda value of the exhaust gas. In that case 

for exanple expensive lanbda regulation of the catalytic-conyerter Otto­

cycle engine can be eliminated without disadvantages in terms of the 

exhaust gas enission values. In addition the feared overheating of the 

10 catalytic converter can be reliably prevented. It will be appreciated 

that when the apparatus is used as a chenical catalyst apparatus any 

auxiliary gas but also for exanple a reaction partner can be supplied. 

In the enbodiment shown in Figure 3 the stationary discs 224 are 

each duplicated and enclose a narrow hollow space or cavity 204. The 

15 cavity 204 is closed in an annular configuration in the region around 

the shaft 18. The peripheral surface of the housing 210 is also of a 

double-wall structure and e.~closes a further hollow space or cavity 202 

with which the cavities 204 are in ccxrmunication therearound. An 

auxiliary gas connection 200 ccmnunicates with the cavity 202. The 

20 auxiliary gas thus passes by way of the auxiliary gas connection 200 

into the cavity 202 in the peripheral surface of the ·housing 210 and 

frc:m there passes into the cavities 204 between the stationary discs 

224. The auxiliary gas can cool the discs 224. Through apertured regions 

226, in the form of circular rings, in the discs 224, the auxiliary gas 

25 then canes into contact with the medium which also has to flow through 

the apertured regions 226. Corresponding apertured regions 26 are also 

provided here in the rrovable discs 22. Alternatively the movable discs 

22 ca~ canprise grill material. 

In order not to interfere with the cavity 202, in this case the 

30 outlet connection 216 for the separation products can ·be taken out 

laterally at the lower end of one of the end faces of the housing 210. 

A further embodiment of the axial filter of Figure 1 with an 

auxiliary gas feed is shown in Figure 4. In this case however in 

contrast to Figure 3 the auxiliary gas is supplied not through the 

stationary parts of the apparatus but through the tr0vable parts thereof. 
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In this enbodirnent the auxilia.J:y gas connection 300 is disposed in 
. the centre of the end face of the housing 310 opposite the motor 20. It 
is in the form of a stationary pipe which opens in the housing 310 in 
the interior of the shaft 318 which in this case is in the form of a 

5 tube. Sealing integrity as between the outside of the pipe of the 
auxilia.J:y gas feed and the inside of the tubular shaft is afforded by 

way of a labyrinth seal 302. Four pairs each of two movable discs 322 
are arranged on the shaft 318. Disposed between the discs 322 is a 
respective narrow hollow space or cavity 304 which carmunicates with the 

10 interior of the shaft 318 and which is closed at the outside edge of the 
discs 322. In this case also the stationary and movable discs 24, 322 
have respective mutually oppositely disposed apertured regions 26 in the 
form of circular rings. The interior of the shaft 318 is sealingly 
closed off at the m:>tor end. 

15 In this case therefore the auxiliary gas is passed into the cavity 
in the shaft 318 through the auxiliary gas feed 300. Fran there it is 
distributed to the cavities 304 between the individual discs 322. There 
it canes into contact through the apertured regions 26 with the medium 
which in fact also has to flow through the apertured regions. In that 

20 respect the configuration shown in Figure 4. enjoys the particular 
advantage that the auxiliary gas ·is conveyed outwardly by the 
.centrifugal action in .the rotating discs, without involving further 
auxiliary means for that purpose. That can even canpensate for a 
slightly increased pressure in respect of the medium to be purified, 

25 relative to the auxiliary gas. 

In order further to improve that conveyor effect and at the same 
time to prevent clogging of the outlet openings, the outlet openings are 
preferably of the configuration shown in Figures 5 and 6. In that 
arrangenent, disposed over the actual outlet opening is a curved cover 

30 348 which is of a closed configuration in the direction of rotation of 
the disc 322 and which rises in the opposite direction to the direction 
of rotation. The opening 350 through which the auxiliary gas issues is 
then disposed at the rear side of the cover 348. Preferably that 
construction can be produced by the curved covers 348 being produced by 
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being pressed out of the previously flat disc, in which case the stamp 

or punch which is.used for that purpose has a suitable break-away edge 

which produces the opening 350. Outlet openings of that kind, provided 

with covers 348 , may be provided on all c:rutward sides of the discs 322 

5 or preferably only on the side of the discs 322 which faces away from 

the main direction of flow of the medium (large arrows in Figure 4) • 

In the enbodiments of the present invention with rotating discs 

322, instead of a disc 322 it is also possible to provide a fan wheel or 

impeller which then at the same time provides for conveying the medium. 

10 In these embodiments of the invention the 'stationacy' parts can 

also be driven in a direction which is opposite to the direction of 

movement of the moving parts. That can produce an even better ef feet, 

but on the other hand the structural expenditure is greater. 

This notion may be particularly easily carried into effect in the 

15 embodiment shown in Figure 2 as in that case it is only necessary for 

the previously stationazy hollow cylinders also to be .. arranged on a 

rotating disc which is· then driven for exanple by a motor arranged at 

the bottan. 

The embodiments of Figures l, 3 and 4 must additionally be 

20 provided on the outside with an auxiliary shaft which extends parallel 

to the shaft 18 and which drives the discs that are to be moved in the 

opposite direction, for exanple by way of gear rings. 

The catalyst apparatus according to the invention which is shown 

in Figures 7 and 8 essentially canprises a housing 401 forming an 

25 internal space or cavity 402 which is closed relative to the exterior. 

In the illustrated embodiment the housing 401 is cuboidal or 

parallelepipedic with a correspondingly shaped cavity 402. A drum 405 is 

mount~ in the cavity 402 rotatably about an axis L which extends 

pe:r:pendicularly relative to the two end walls 403 and 404 of the housing 

30 401. The drum 405 is arranged canpletely within the housing 401 and at 

its end portion 406 which is adjacent to the inside surface of the end 

wall 404 and which is arranged in a plane perpendicularly to the 

longitudinal axis L, the drum is fixed to an end of a shaft 407 which is 

extended in sealing relationship out of the cavity 402 through .the end 
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wall 404 and which can be driven in rotation about the longitudinal axis 
L by an electric motor 408 arranged outside the housing 401. Iri that 
case the shaft 407 is for exanple the output shaft of the electric motor 
408. It will be appreciated that it is also possible to envisage other 

5 drive options, for exanple the use of a pulley instead of the electric 
motor 408, which pulley is then connected to the crankshaft of the 

engine by way of a V-belt. That \'JOuld have the advantage that the speed 
of rotation of the drum 405 is proportional to the speed of rotation of 
the engine. If therefore a high level of exhaust gas flow occurs at a 

10 high engine speed, the speed of rotation of the drum 405 and therewith 
the perfonnance of the catalyst apparatus \'JOuld also be correspondingly 
increased. 

In addition to the closed end portion 406 which is produced for 
exanple fran a blank of corrosion-resistant metal plate, the drum 405 

15 also includes a carrier body 409 for the catalytic substance, which 
carrier body is of a rotationally symnetrical configuration relative to 
the longitudinal axis L"and extends around the longitudinal axis Land 
fonns the peripheral surface of the drum 405. In the present embod:iment 
that peripheral surface may be of a frustoconical configuration. It may 

20 however also be conical or cylindrical. 
One or more fine-mesh metal grills which are coated with the 

catalytic substance, for exanple by sputtering or vapour deposition, 
preferably serve as the carrier body 409 for the catalytic substance. In 
that respect the use of rolled (levelled) grill is particularly 

25 preferred because of the lower level of flow resistance. 
In the present embod:iment the carrier body 409 is of a 

frustoconical configuration in such a way that the circular inside 
diameter of the drum 405 decreases frcm the end portion 406 to the other 
open end 410 of the drum 405, which is opposite the end portion 406. At 

30 the open end 410 the carrier body 409 is preferably reinforced by a ring 
411 which concentrically surrounds the longitudinal axis L, that is to 
say the ring 411 defines a round opening for the drum 405 at the end 
410. 
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With the end 410, the drun 405 extends into an auxiliaz:y chamber 
412 which is fonned at the inside surface of the end wall 403 and which 
extends around the drun 405 in the region of the end 410 over an axial 
length which is only a fraction of the total axial length of the dJ:un. 

5 The auxiliaz:y chanber· 412 ccmnunicates with a tubular connection .413 
which is taken out of the housing 410 and which serves for the feed of 
fresh air. In that respect, the fresh air may be additionally supplied 
either by a fan which is also coupled to the electric motor 408, or 
suitable turbine blades for the supply of fresh air are provided at the 

10 end 410 of the drum 405. That arrangement means that the oxygen content 
of the exhaust gas can be increased so that sufficient oxygen is 
available at the catalytic substance to provide for canplete conversion 
of the harmful by-products in the engine exhaust gas. It is then 
possible for exanple to eliminate expensive laml::xia control of the 

15 engine. In particular such a catalytic converter is then suitable for 
subsequent fitting to m::>tor vehicles which can only be equipped with an 
unregulated catalytic converter as the engine cannot be provided with an 
electronic lambda regulating system (for exanple because it · is a 
carburettor engine). 

20 In addition such a catalyst apparatus can be arranged directly in 
the engine space behind the engine without any fear of the catalytic 
converter overheating as the exhaust gas is in fact cooled in any case 
by the feed of fresh air. 

A tube portion 415 is passed in sealing relationship through the 
25 end wall 403. The tube portion 415 is arranged coaxially with the 

longitudinal axis L and is disposed with its open end that extends 
into the cavity 405' of the drun 405, adjacent to the end portion 406 at 
a spacing which again constitutes only a fraction of the total axial 
length of the dJ:un 405. With the other end, the tube portion 415 which 

30 is also open there is passed outwardly in sealed relationship through the 
end wall 403 and discharges the purified exhaust gases for example to a 
conventional exhaust installation. Provided in the wall 417 which is 
arranged parallel to the wall 414 and at a spacing therefran is a 
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connection 418 by way of which the unpurified exhaust gas fran the 
engine is fed as indicated by the· arrow B to the part of the cavity 402 
which surrounds the dn.m. As the Figures show, in the illustrated 
embod.llnent the connection 418" is so arranged that, lli the direction of 

5 the longitudinal axis L, it is closer to the end wall 403 than the end 
wall 404 and is thus also closer to the end 410 of the dn.m 405 which 
extends almost over the entire length of the cavity 402 fomed between· 
the end walls 403 and 404, than to the end portion 406, in other words, 
the connection 418 is disposed in the region of a part of the drum 405 

10 at which the drum is of a snaller diameter than the end portion 406. In 
addition the connection 418 is laterally displaced relative to a central 
plane M which includes the longitudinal axis L and which extends 
perpendicularly to the wall 414 and to the end wall 417 so that the 
exhaust gas passes into the cavity 402 approximately tangentially 

15 relative to the drun 405, as is indicated in Figure 8 by the arrows B'. 
In the illustrated anbodiment the connection 418 is disposed in the 
imnediate viciinity of "one of the two side walls 419 and 420 wnich are 
each disposed perpendicularly to the end walls 403 and 404 and also 
perpendicularly to the walls 414 and 417. 

20 As is shown in particular .in Figure 8 the housing 401 fonns an 
internal space or cavity 403 which, corresponding to the configuration 
of this housing, is also cuboidal or paralleleplpedic but which in 
particular in the section planes perpendicularly to the longitudinal 
axis L, is of a cross-section which differs from a circular shape and 

25 which more specifically is square in the illustrated embodiment. That 
cross-sectional shape provides that when the drun 405 rotates about the 
longitudinal axis L, a volume of air which also rotates with the drum 
cannot be fomed in the part of the cavity 402 which encloses the drum 
405. Therefore the square cross-section opposes the foDnation of a 

30 volume of air which also rotates with the drum and therefore so-to-speak 
foms a 'chicane' or baffle arrangement which prevents such rotary 
movement of the air. 

The same ef feet is achieved if the housing is of a rectangular 
cross-section or a triangular cross-section or a cross-section 

35 corresponding to another polygon, for example a hexagon. 
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There is also the possibility of providing still further 

'chicanes' or baffle arrangements in the interior of the housing, for 

exanple in the fo:cm of ribs, bars or plates 422 which project into the 

cavity 402. 

5 ·Figure 9 shows a further enbodiment of the catalyst apparatus 

according to the invention. In that case the exhaust gas fran the engine. 

flows through·an inlet pipe 423 into the internal space or cavity of the 
I 

housing 427, as illustrated by the arrows. Disposed in that housing is 

the catalyst carrier which in this case also is in the fOJ:m of a drum 

10 425, which however is of a cyl:i:ndrical shape in the illustrated 

embodiment. The drun is sealingly closed off at its end opposite the 

feed connection 423 and is provided with a rotor 432. A guide wheel or 

impeller 431 is also provided between the rotor 432 and the connection 

423. The other end wall which is opposite that end has a concentric 

15 opening through which an outlet pipe 424 is passed in sealing 

relationship, the outlet pipe 424 then ccmnunicating with the usual 

exhaust gas system (preliminary muffler and final muffler). The dnJrn 425 

is mounted rotatably by means of a suitable mounting arrangement 429 on 

the outlet pipe 424, wherein the mounting arrangement 429 also seals off 

20 the interior of the drum 425 relative to the interior of the housing 

427. 

Figure 10 is a sectional view through Figure 9, the section being 

shown behind the guide or impeller wheel 431. The axis of rotation 428 

of the_ drum 42~ and the intake connection 423 can also be seen here. It 

25 is clearly apparent that the housing 427 is of a square cross-section 

and the wheel 431 and the rotor ring 432 of the same size on the dnJrn 

425 each extend to the corresponding housing walls. 

As shown in particular in Figure 9 the diameter of the drum 425 is 

smaller than the diameter of the rotor 432. That diameter on the 

30 contrary corresponds to the inside diameter of the rotor ring. As a 

result the exhaust gas caning fran the engine, as illustrated by the 

~, flows through the intake connection 423, the guide wheel or 

impeller 431, and the rotor ring 432, into the internal space or cavity 

of the housing 427 behind the rotor ring 432. Fran there the exhau5t gas 
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is urged through the rapidly rotating drum 425. The rapid rotation of 
the drum and the fact that the drum preferably canprises a plurality of 
layers of a fine sieve-like mesh which is coated with the appropriate 
catalytic substances provide that at that location catalytic conversion 

5 of the pollutants contained in the exhaust gas takes place in a very 
small space. The cleaned exhaust gas flows into the cavity of the drum 
425 and fran there by way of the discharge conduit 424 into the usual· 
exhaust installation. This enbodirnent is preferably suitable for 
subsequently fitting already existing vehicles with such a catalytic 

10 converter according to the invention instead of the conventional 
honeycanb catalytic converter. M:>re specifically no further changes are 
required on the vehicle and in particular there is no need to provide an 
electrical connection for a drive rtDtor. 

Figure 11 shows a further possible enbodiment for the carrier 
15 device for a catalyst apparatus according to the invention. In this case 

the core 423 of the drum 435 canprises a grill, for exanple V2A-steel. It 
is surrounded by an insulation 437, for example of ceranic material. 
Finally the insulation 437 carries the actual catalyst carrier 439 
canprising a sieve-like mesh of metal wire which is coated with the 

20 catalytic substance. 

The mode of operation of the catalyst apparatus described with 
reference to Figures 7 and 8 can be described as follows: 

For operation of the catalyst apparatus the electric rrDtor 408 is 
switched on so that the drum 405 rotates about the longitudinal axis L, 

25 more specifically in the direction of the arrow D. 
The fresh air supplied by way of the connection 413 passes in the 

region of the auxiliazy chamber 412 through the grid-like catalyst 
carrier and in particular also through the annular gap fo:cmed between 
the ring 411 and the outside surf ace of the tube portion 415 into the 

30 cavity 405 1 of the drum 401 (arrow A') and is finally discharged to the 
exhaust by way of the open end 416 of the tube portion 415 (arrow A"). 
Conveyance of the fresh air is effected either by fan blades rtDunted on 
the drum 405 or by a suitable conveyor device which is connected to the 
connection 413. D..Ie to the rotazy movement of the dnm 405 and the 
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centrifugal force produced thereby, the fresh air supplied also passes 
at times through the sieve-like carrier body 409 into the part of the 
cavity 402 surrounding the drun 405 {arrow A"' ) but then flows again 
through the carrier body 409 and is discharged as indicated by the arrow 

5 A" by way of the tube portion 415. The drum 405 is continuously cooled 
in the region of the entire carrier body 409 by the air flows A' , A" and 

A" ' , and at the same t:ime that provides that the catalytic substance on 

the catalyst carrier is adequately supplied with oxygen. 
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Figures 12, 13 and 14 show a further improved embodiment of 

the invention on the basis of the embodiment according to Fi-

5 gure 1. This embodiment is particularly suitable for cleaning 

diesel soot from diesel exhaust gases. Doing so, the medium· 

to be cleaned is fed in through a gas entry connector 512 at 

the peripheral area of the cylindrical housing. Said gas en­

try connector 512 is leading at a driving device 500 for the 

10 shaft 518 on which the movable disks 522 are mounted. The 

driving device 500 here is consisting of a flat sheet which 

is perpendicularly mounted to the tangential direction of 

flow of the incoming gas and is extending through the rota­

tional axis of the shaft 518 in a slot in said shaft 518. 

15 

The arrangement of moved and stationary disks 522, 524 is 

corresponding to Figure 1. On the gas exit side, said disks 

522, 524 are followed by a further driving device 502 which 

is constructed as the driving device 500. Therefrom, the gas 

20 is leaving the apparatus via a gas exit connector 514 which, 

too, is provided as the peripheral area of the cylindrical 

housing in a tangential direction. 

By the construction of the driving devices 500, 502 according 

25 to the invention in operation a vacuum is created in the dri­

ving devices close to the shaft 518. This vacuum can be used 

for sucking an auxiliary gas, for example ambient air along 

the shaft 518. To this end, it is sufficient to dispense with 

a sealing of the shaft 518 with respect to the housing. The 

30 arrows 504, 506 are showing this stream of the auxiliary air. 
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To achieve an even better conveying of the medium to be cle­

aned, there is provided an impervious disk 508 between the 

driving device 500 on the gas entry side and the disks 522, 

524 which ~s extending parallel to these disks and which is 

5 extending about to the half radius of the housing.· Further 

between the disks 522, 524 and the driving device 502 on the 

gas exit side, there is provided a ring 510 which from the 

wall of the housing is extending inwardly to about the half 

radius. 

10 

According to the instant invention, the shaft 518 can be con­

nected to a collectorless generator and an electric motor 

550. Said motor can for example act as a driving motor during 

the cranking of a diesel engine connected with the apparatus 

15 according to the invention because in this instant the major 

amount of soot is occuring while simultaneously no exhaust 

gas stream is created which would be sufficient to drive the 

apparatus according to the invention. In the continuous ope­

ration then a part of the exhaust gas energy can be used for 

20 the production of current and possibly a generator can be 

dispensed with. 

The detail according to Figure 13 is showing a further pre­

f erred improvement of the invention: In the areas with little 

25 flow close to the peripheral area of the housing between the 

stationary disks 524 for example the filtered soot is deposi­

ted. According to the invention, in this area between the 

stationary disks 524 there is provided an electric heating 

element 560 being mounted by means of a ceramic insulation 

30 layer 562 on supporting rings 564. If during the operation in 

regular intervals electric current is sent through said hea-
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ting element 560, the occurring soot then can be burned-off 

and has not to be removed with trouble. 

In all embodiments according to the invention a further re-

5 action partner in liquid form. can be injected. For example 

when cleaning diesel exhaust gases additionally urea can be 

added to bind the nitrogen oxides. 
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CLAIMS 

1. A filter or catalyst apparatus in which a fluid· mediun is 
brought in a housing as canpletely as possible into contact with the 

surface of an arrangement .disposed in the housing, the arrangement having 

openings in the direction of flow of the meditm, characterised in that the 

arrangement canprises stationacy parts { 24; 124; 224) and movable parts 
(22; 122; 322) and the fluid meditm is so guided that it flows alternately 
through respective stationacy parts (24; 124; 224) and moved parts (22; 
122; 322) of the arrangement. 

2. Apparatus according to claim 1 characterised in that the 

movable parts (22; 122; 322) rotate in a cylindrical housing (10; 110; 
210; 310). 

3. Apparatus according to claim 2 characterised in that the axis 
of rotation of the movable parts (22; 122; 322) is arranged coaxially with 
the cylindrical shape of the housing (10; llO; 210; 310). 

4. Apparatus according to one of· the preceding claims 
characterised in that a drive device ( 20) is disposed · at one of -the end 
faces of the cylinder. 

5. Apparatus according to one of the preceding claims 
characterised in that the roovable parts (22; 322) are disc-shaped and that 
the stationary parts (24; 224) arranged therebetween are flat. 

6. Apparatus according to claim 5 characterised in that a gas 
intake connection (12; 112) is arranged at the one end of the cylinder and 
a gas outlet connection (14; 114) is arranged at the opposite end of the 
cylinder. 

7. Apparatus according to claim 5 or claim 6 characterised in that 

the openings are arranged in respective mutually oppositely disposed 
regions ( 26) , in the foDTI of circular rings, of the movable parts ( 22; 
322) and the stationary parts (24; 224). 

111111111111111111111111111111 
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8. Apparatus according to claim 5, claim 6 or claim 7 

characterised in that the movable parts (22; 322) are arranged on a camion 

shaft (18; 318). 

9. Apparatus according to clcrlm 6, claim 7 or claim 8 for 

separating liquids fran an aerosol characterised in that the axis of 

rotation of the movable parts (22; 322) is horizontal, the gas intake 

connection (12) and the gas outlet connection (14) are arranged at the top 

side of the housing (10; 210; 310) and in addition an outlet opening (16) 

for the separated liquid is provided at the underside of the housing. 

10. Apparatus according to one of claims 1 to 4 characterised in 

that the movable ( 122) and stationary parts ( 124 ) are in the shape of 

hollow cylinders and they are disJ;X)sed altemately coaxially relative to 

each other. 

11. Apparatus according to claim 10 characterised in that a gas 

intake connection (112) is arranged at the periphery of the cylinder and a 

gas outlet connection (114) is arranged at the end. 

12. Apparatus according to claim 10 or claim 11 characterised in 

that the openings are disJ;X)sed in respective mutually oppositely arranged 

regions (126) of the movable (122) and stationary parts (124). 

13. Apparatus according to claim 10, claim 11 or claim 12 

characterised in that the movable parts ( 122) in the fo:cm of hollow 

cylinders are arranged on a ccmnon driven carrier disc (119). 

14. Apparatus according to claim 10, claim 11, claim 12 or claim 13 

for separating liquids frcm an aerosol characterised in that in addition 

an outlet opening (116) for the separated liquid is provided at the 

underside of the housing. 

15. Apparatus according to one of the preceding claims 

characterised in that the stationary ( 24; 124; 224) and/or the movable 

(22; 122; 322) parts are in the form of apertured plates. 

I 1111111 llllll lllll lllll II llll * C L M S * 
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16. Apparatus according to one of the preceding claims 

characterised in that the stationary ( 24; 124: 224) and/or the movable 

(22; 122; 322) parts are in the fonn of grills. 

17. Apparatus according to one of the preceding claims 

characterised in that an electric irotor (20) is provided as the drive. 

18. Apparatus according · to one of the preceding claims 

characterised in that the stationary and/or rrovable parts ( 224; 322) of 

the arrangement are hollow and cc:mnunicate with a feed device (200; 300) 

for an auxiliary gas. 

19. Apparatus according to claim 18 characterised in that the 

movable parts ( 322) of the arrangement are hollow and have outlet openings 

for the auxiliary gas, which are fonned by outward bulge portions ( 348) 

which rise in the opposite direction to the direction of rotation and fonn 

a rearwardly directed opening ( 350) • 

20. Apparatus according to claim 18 or clairn 19 characterised in 

that the auxiliary gas is air. 

21. A catalyst apparatus by which a fluid medium, preferably gas, 

is brought into contact with a catalytic substance, by said medium flowing 

through a carrier body (409; 425; 439) for the catalytic substance, 

characterised in that the carrier body ( 409; 425; 439) includes gr.ills or 

apertured plates which carry the catalytic substance and through which the 

fluid medium flows, and there is provided a drive device (408; 432) which 

moves the grills or apertured plates perpendicularly to the direction of 

flow of the fluid medium. 

22. A catalyst apparatus according to claim 21 characterised in 

that the carrier body (409; 425; 435) is in the fonn of a disc disposed in 

a plane perpendicularly to the direction of flow. 

' 11111111111111111111111111111 
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23. A catalyst apparatus according to claim 21 characterised in 

that the carrier body (409; 425; 439) is in the fonn of a cylindrical or 

frustoconical or conical drun ( 405; 425) • 

24. A catalyst apparatus ac<?Ording to one of claims 21 to . 23 

characterised in that provided on the· side of the carrier body (409; 425; 

439) on which the medium is supplied is a device (413) for·· supplying a 

further medium to the carrier body ( 409; 425; 439). 

25. A catalyst apparatus according to claim 24 characterised in 

that the medium is the exhaust gas of an internal canbustion engine and 

the further medium is fresh air. 

26. A catalyst apparatus according to claim 24 or claim 25 

characterised in that the device ( 413) for supplying a further medium 

includes a driven device for conveying said further medium. 

27. A catalyst apparatus according to claim 23 or claim 23 and one 

of the following claims characterised in that the drum ( 405; 425) is 

arranged in a chamber (402; 427) whose cross-section perpendicularly to 

the axis of rotation of the dnm (405; 425) corresponds to a polygon. 

28. A catalyst apparatus according to one of claims 21 to 27 

characterised in that provided in the interior of the chamber ( 402) are 

devices ( 422) which oppose a rotary movement of the medium. 

29. A catalyst apparatus according to one of claims 21 to 28 

characterised in that the drive device (408) is an electric motor. 

30. A catalyst appparatus according to one of claims 21 to 29 

characterised in that an exhaust gas drive is provided as the drive device 

( 432). 

31. A catalyst apparatus according to one of claims 21 to 28 

characterised in that the drive energy canes fran an engine whose exhaust 

gases are supplied to the catalyst apparatus. 

I 11111111111111111111111111111 
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32. A catalyst ai;>paratus according to one of claims 21 to 31 

characterised in that the carrier body ( 408: 425: 439) canprises one or 

more fine grills which are coated with the catalytic substance. 

33. A catalyst apparatus according to claim 32 characterised in that the 

grills are rolled (levelled) grills. 
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