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ABSTRACT OF THE DISCLOSURE 

There is disclosed a guide housing for, conducting or 
transporting air which is charged or contaminated with 
impurities, such as dust or ?bers. The inventive guide 
housing possesses a housing body member having an ap 
proximately cylindrical or spiral-shaped cross-section. 
This housing body member further incorporates an inlet 
opening, a discharge opening as well as a discharge con 
necting piece or stud which communicates with the dis 
charge opening and is tangentially directed with re 
spect to the housing body member. Furthermore, the 
housing body member is equipped with means for gen 
erating a spin or spiral flow within the housing body mem 
ber. According to an important aspect of the inventive 
guide housing the discharge connecting piece or stud ex 
tends opposite to the direction of de?ection of the spin 
?ow generating means in order to produce an aerody 
namic reduction of the cross-section. Moreover, accord 
ing to an important aspect of the invention, the effective 
?ow cross-sectional area of the discharge connecting piece 
or stud is reduced to a fraction of the actual cross-sec~ 
tional area thereof, to thereby enable discharge of air 
and ?ber accumulations even larger than the effective 
?ow cross-sectional area. 

BACKGROUND OF THE INVENTION 

The present invention relates to an improved guide 
housing for, transporting air charged or contaminated with 
impurities, especially dust or ?bers. 

In the ?eld of pneumatic cleaning of machines, for in 
stance textile machines, as well as the pneumatic trans 
portation of material, for instance ?ber material, there 
oftentimes exists the problem of de?ecting an air current 
or permitting an air current to uniformly ?ow out of a 
housing over a certain width. In the case of clean air, this 
problem can be faultlessly solved aerodynamically. How 
ever, in order to do so, there are required relatively large 
discharge chambers or channel cross-sections. However, in 
pneumatic cleaning installations, the space required for 
this purpose generally is not available. 

Thus, when encountering limited space conditions in 
pneumatic cleaning installations there has been proposed 
the use of air guide- or de?ection plates or sheets arranged 
in the air channels. This has produced satisfactory results 
when Working with purer or cleaner air. However, when 
using air which is charged with material to be transported 
these air guide-devices tend to clog within the shortest 
time. 

Attempts have also been made to improve the ?ow 
conditions in the channels by introducing so-called false 
air. However, in order to be su?‘iciently effective, the 
quantities of false air used must be so great that the entire 
process no longer becomes economically feasible. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary objective of the present 
invention to effectively overcome the previously mentioned 
drawbacks encountered in the prior art solutions. 
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Another, more speci?c object of the present invention 

relates to an improved apparatus for, effectively trans 
porting air contaminated with impurities, such as dust 01' 
?bers, in such a way that there is no tendency for the air 
?ow channels to become clogged. 
Yet a further signi?cant object of the present inven 

tion relates to an improved apparatus for, conducting 
away air charged with impurities, such as dust and ?bers, 
in an extremely efficient, economical and reliable manner, 
with little likelihood of clogging of the apparatus and 
downtime of the associated pneumatic cleaning installa 
tion. 
Now, in order to implement these and still further ob 

jects of the invention, which will become more readily 
apparent as the description proceeds, the inventive guide 
housing for air charged or contaminated With dust or 
?bers incorporates a housing body member possessing an 
approximately cylindrical or spiral-shaped cross-section. 
The housing body member additionally includes an inlet 
opening, a discharge opening, as well as a discharge stud 
or connecting piece which communicates with this dis 
charge opening and is tangentially directed with regard 
to the housing body member. Furthermore, this housing 
body member is provided with means for producing a 
spiral- or spin-?ow internally of the housing body mem 
ber. According to an important aspect of the invention, 
the discharge connecting piece or stud extends opposite 
to the direction of de?ection of the twist- or spiral-?ow 
producing means in order to produce an aerodynamic 
cross-section reduction. 

This aerodynamic cross-section reduction produces an 
effective outlet or discharge cross-section which, with re 
spect to the actual cross-section of the discharge opening 
and the discharge stud or connecting piece is consider 
ably reduced. Consequently, it is possible to maintain 
small the air quantity required for operation of the guide 
housing. This, in turn, favorably affects the energy re 
quirement for conveying the air. By virtue of the fore 
going measures, upon the occurrence of ?ber accumula 
tions or bunches and intermittent appearance of ?bers, 
there is nonetheless still available the entire cross-section 
of the discharge stud or connecting piece. Consequently, 
even with continuous ?ow of ?ber bunches or accumula 
tions through the guide housing, there does not occur 
any clogging of the discharge stud or connecting piece. If 
required, the guide housing can be also used for the uni 
form blowing out of air charged with ?bers over a very 
Wide, narrow discharge stud. This is of importance for 
the pneumatic cleaning of textile machines having large 
surfaces which are to be cleaned, since it is then possible 
not only to use clean air but also air charged with ?bers 
for the blowing operation without clogging of the dis 
charge cross-section. 

Accordingly, the aspect of the invention contemplates 
providing an effective ?ow cross-sectional area of the dis 
charge spout or connecting piece which is only a frac 
tion of the actual cross-sectional area of such connecting 
piece, to thereby enable discharge of air and ?ber ac 
cumulations even larger than the effective ?ow cross-sec 
tional area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood, and objects 
other than those set forth above, will become apparent, 
when consideration is given to the following detailed de 
scription thereof. Such description makes reference to the 
annexed drawings wherein: 
FIG. 1 is a schematic longitudinal sectional view 

through a ?rst example of use of the inventive guide hous 
ing as a cylindrical separator having an inlet spiral for 
the air charged with ?bers and dust; 
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FIG. 2 is a plan view ‘oi the separator construction 

shown in FIG. 1; 
FIG. 3 is a longitudinal sectional view of a second 

embodiment of separator having a substantially conical 
shaped con?guration and an axial air inlet; 

FIG. 4 is a plan view of the separator structure depicted 
in FIG. 3; i 

FIG. 5 is a schematic cross-sectional view through the 
inventive guide housing equipped with a spiral-shaped 
housing body member and tangentially directed air dis 
charge connection piece or stud; 

FIG. 6 depicts a second form of use of the invention, 
showing in perspective view the guide housing with a 
spiral-shaped housing body member, a tangential inlet and 
tangential outlet for the air, wherein the discharge of the 
air from the narrow slot takes place uniformly over the 
entire width; and 

FIG. 7 is a cross-sectional view through the arrange 
ment shown in FIG. 6. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Describing now the drawings, in the arrangement shown 
in FIGS. 1 and 2, reference numeral 10 generally desig 
nates a ?ber- and dust-separator which possesses a hous 
ing portion 12 of essentially cylindrical con?guration. This 
housing portion 12 is provided at its one end face or 
side with an air infeed spiral 14 equipped with a con 
necting piece or stud 23 for the raw air charged with 
?bers and dust. Additionally, the housing portion 12 is 
provided at its jacket or casing with a tangentially exiting 
pure or clean air stud or connecting piece 16 for 
the cleaned air. At the other side or end face of the hous 
ing portion 12 there is provided a guide housing 24 
having a tangentially directed stud or connecting piece 
26 for the discharge of the separated ?bers. The studs 
or connecting pieces 16 and 26 are both directed towards 
the same direction. 

The direction of ?ow of the air is represented by the 
arrow 29 for the infeed spiral 14, by the arrow 27 for 
the clean air stud or connecting piece 16, and by the 
arrow 25 for the stud or connecting piece 26. 
The stud or connecting piece 23 for the infeed spiral 

14, the clean air connecting piece 16, and the connecting 
piece 26 each enclose a right angle with respect to the 
lengthwise axis 24" of the housing portion 12. The con 
necting piece 26 of the guide housing 24 is arranged in 
such a way that if it is assumed that such is rotated about 
the axis 24" it will approximately come into coincidence 
with the stud or connecting piece 23. This is of particular 
importance as will become apparent more fully here 
inafter. On the other hand, the clean air stud or con 
necting piece 16 will not come into coincidence with any 
of the studs or connecting pieces 23 or 25 due to the 
imaginary rotation previously described above. 

Continuing it will be understood that within the hous 
ing portion 12 there is arranged a ?lter 20. This ?lter 20 
is of substantial cylindrical con?guration and its surface 
or jacket is arranged at a spacing from the inner wall 
of the housing portion 12, as shown. Furthermore, this 
cylindrical ?lter member 20 is ?xedly retained in its de 
sired position by the use of any suitable non-illustrated 
?xing means or equivalent structure. Moreover, it will be 
understood that this cylindrical ?lter member 20 merges 
into a radially extending shield or diaphragm 17 at its 
end neighboring the guide housing 24. This shield or dia 
phragm 17 limits the ring-shaped compartment between 
the ?lter member 20 and the housing portion 12 in the 
axial direction. An internal compartment or chamber 22 
whgh 1S surrounded by the cylindrical ?lter member 20, 
on the one hand, communicates in air conducting fashion 
with the inlet or infeed spiral 14 and, on the other hand, 
similarly communicates in air conducting fashion via a 
discharge chamber, that is, the guide housing 24 with 
the discharge stud or connecting piece 26. 
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4 
The lengthwise axis 24" of the cylindrical housing 

portion 12 simultaneously also approximately forms the 
axis of the guide housing 24. The axis of the infeed spiral 
14 is situated at least approximately parallel to the axis 
24". A detailed description of the spiral of the guide 
housing 24 will be undertaken hereinafter in conjunction 
with FIG. 5 
The means for generating a twist- or spin-?ow consists 

of the infeed spiral 14. The ventilator or fan for convey 
ing the raw air and the pure or clean air is designated by 
reference numeral 19, whereas the ventilator or fan for 
conveying the separated ?bers by reference numeral 21. 
The ?ber- and dust-separator depicted in FIGS. 3 and 

4 embodies a substantially cone-shaped housing portion 
12’ possessing an air infeed stud or connecting piece 14’ 
and a pure or clean air stud or connecting piece 16’. The 
axes of the studs or connecting pieces 14’ and 16' are ap 
proximately coaxially arranged with regard to the axis of 
the housing portion 12'. Moreover, a ?lter 20’ arranged 
internally of the housing portion 12’ is of substantially 
cone-shaped con?guration. The axis of the cone-like ?lter 
20' extends coaxially with respect to the axis of the hous 
ing portion 12'. The tip or apex of the ?lter 20’ is formed 
by an air permeable hood or cover member 25'. 
Guide members or devices 30' are arranged within the 

housing portion 12'. These guide members 30' impart a 
spin or twist to the in?owing air charged with ?ber and 
dust; this spin or twist being in the clockwise direction 
when viewed in the direction of movement of the air. 
Moreover, such spin or twist of the air can be already 
imparted in the infeed stud or connecting piece 14’. 
The clean air stud 16’ piercingly extends through the 

central region of a substantially spiral-shaped guide hous 
ing 24' and is directly connected with the clean air side 
of the ?lter 20’. The guide housing 24’ forms an exten 
sion of the housing portion 12' towards the bottom. The 
axis of the guide housing 24’ extends approximately paral 
lel to the axis of the housing portion 12’. This guide 
housing 24' possesses a tangentially exiting stud or con 
necting piece 26’, by means of which the separated ?bers 
leave the separator. The stud or connecting piece 26’ 
leaves the guide housing 24' in a direction opposite the 
spin or twist direction of the air in the housing portion 
12’. The direction of ?ow of the air in the stud or con 
necting piece 26' is represented by the arrow 25', whereas 
the spin or twist direction in the guide housing 24' is 
represented by the arrow 27’. 

During operation of the separator 10 illustrated in 
FIGS. 1 and 2, the ventilator or fan 19 sucks air, for 
instance out of the spinning room, through the inlet stud 
or connecting piece 23. This air is charged with contami 
nants such as ?ber and dust and has imparted to it by 
means of the air infeed spiral 14 a spin or twist which 
is in the counterclockwise direction of FIG. 2. A trans~ 
lational movement is superimposed upon the spin or 
twisting movement in the direction of the axis 24" to 
wards the stud or connecting piece 26. The ?bers can 
periodically accumulate in large quantities, for instance 
if the ?lters of pneumatic cleaning installations at spin 
ning machines are cleaned. The largest portion of the 
air in the separator 10 passes through the cylindrical ?lter 
member 20 and arrives via the stud or connecting piece 
16 at a suitable non-illustrated air conditioning installa 
tion, for instance. The ?bers entrained by the air are held 
back by the cylindrical ?lter member 20, further rotate 
along a spiral-shaped path mixed with a small quantity 
of transport air and arrive at the guide housing 24. The 
cylindrical ?lter member 20 has imparted to it a self 
cleaning action due to the rotation of the ?bers and the 
air. 

Upon discharge from the guide housing 24, the ?bers 
with the transporting or conveying air are abruptly de 
?ected opposite to the twist or spin prevailing in the guide 
housing 24. Consequently, turbulence appears which con 
siderably increases the ?ow resistance in the stud or con 
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necting piece 26. The increase in resistance acts as a 
physical reduction in cross-section which, in turn, in 
?uences the quantity of air moving through the guide 
‘housing 24. However, since this cross-section reduction 
is not present in reality, such will conveniently herein~ 
after be referred to as an aerodynamic cross-section re 
duction. Thus, when ?bers appear periodically or in 
bunches or accumulations, then there is nonetheless avail 
able for the further transport of such ?bers the entire 
actual flow cross-section of the stud 26, so that no clog 
ging of this stud or connecting piece can occur. 
The air and the ?bers appearing in the stud or connect 

ing piece 26 are conveyed by the fan or ventilator 21 and 
transported into a suitable apparatus which ?nally re 
moves the ?bers from the air. 

It has been surprisingly found that during transport 
of the air and ?bers through a guide housing 24 de 
signed according to the teachings of the invention, there 
is no deposition of ?bers at the location of the abrupt 
de?ection, namely at the nose member 37 (FIG. 2). This 
nose member is continuously maintained clean by the 
turbulence of the air current. On the other hand, with an 
air current which discharges in the direction of spin or 
twist, the stud or connecting piece 26 will become clogged 
within a short time at the region of the nose member due 
to deposition of ?bers. 
The mode of operation of the separator 10’ depicted 

in 'FIGS. 3 and 4 is essentially similar to that previously 
described in connection with the separator construction 
10 of FIGS. 1 and 2. The difference between these sepa 
rators resides primarily in the manner of producing the 
spin or twist of the air flow which, in the case of the 
second embodiment of FIGS. 3 and 4, is produced by 
the previously discussed means 30. 

Moreover, it should be mentioned that insofar as the 
operation of the separators 10 and 10' and the guide 
housings 24 and 24' respectively, it is of no sigui?wnce 
whether the air is sucked through such separators or 
blown through. 

FIG. 5 illustrates a sectional view of the inventive 
guide housing, the section being taken at right angles or 
perpendicular to the axis 24" of the spiral-shaped guide 
housing 24 or 24'. It will be understood that each such 
guide housing incorporates the housing body member 
31, the outer jacket or casing portion 33, the inner 
jacket or casing portion 35, the tongue or nose member 
37, and the discharge stud or connecting piece 38. Ref 
erence numeral 39 designates the center of the spiral, in 
other words, the point of piercing of the axis 24" of the 
housing body member 31 through the section plane. In 
the case of a spiral which is not de?ned mathematically, 
the center 39 should be located at the center of gravity 
of the spiral. The nose member 37 is formed by the in 
tersection at a point of the wall 40 of the stud 38 which 
is located closer to the center 39 of the spiral and the 
inner casing or jacket portion 35. This nose member 37, 
however, can possess an in?nitely large radius. 
The separation or partition location between the inner 

and outer jacket portions 35 and 33, respectively, should 
be de?ned by the point or location 36 situated diametrical 
ly opposite the nose member 37. The inner and the outer 
jacket portions 35 and 33, respectively, of the spiral can 
be portions of a logarithmic or Archimedes spiral. In such 
cases the center 39 coincides with the geometric center or 
pole of the spiral. However, the outer and inner jacket 
portions 33 and 35 can be also composed of circular arcs 
of different "radii or from a single circular arc or can 
approximate a polygon. 

Generally, with the prior art, the air, which should 
leave a spiral through a stud or connecting piece, rotates 
within the spiral in counterclockwise direction in the 
arrangement depicted in FIG. 5. In so doing, the air ?ows 
at least along the outer jacket portion 33 and arrives ?nal 
ly in an undisturbed path in the stud or connecting piece 
38. With this direction of rotation there is provided a 
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6 
frontal ?ow against the nose member 37 which thus de 
termines the amount of air which ?ows out through the 
stud or connecting piece 38. 

However, according to the invention the air rotates 
in clockwise direction in the spiral depicted in FIG. 5. 
Consequently, the air flows at least along the inner jacket 
portion 35 and ?nally towards the nose member 37. 
Thereafter, there occurs an abrupt de?ection of this air 
about this nose member 37, opposite to the twist or \spin 
direction prevailing in the spiral. 

In FIG. 6 there is depicted a further possibility for 
producing a spin or twist in av spiral and a further possi 
bility of use of the inventive guide housing. Here there 
is shown a substantially spiral-shaped guide housing 50 
which is laterally limited or bounded by end plates or 
sheets 52. Reference numeral 56 designates the axis which 
extends in lengthwise direction of the guide housing 50 
through the center of the spiral. Furthermore, this guide 
housing 50 possesses a tangentially exiting discharge stud 
or connecting piece 55, at the end of which there is pro 
vided a relatively long and relatively narrow discharge 
slit or slot 54. A narrow stud or connecting piece 58 
merges at least approximately tangentially and preferably 
perpendicular to the axis 56 with the guide housing 50. 
However, this stud or connecting piece 58 can be also 
arranged to connect with the guide housing '50 at an 
inclination with respect to the lengthwise axis 156. As will 
be apparent by referring to FIGS. 6 and 7, the stud or 
connecting piece 58 is arranged centrally symmetric to 
the stud 55 with respect to the lengthwise axis 56. 

'It is of importance that the stud or connecting piece 
58, viewed in a cross-section taken through the spiral, 
approximately comes to coincide with the discharge stud 
55 if there is undertaken an assumed or imaginary ro 
tation about the axis 56. 
Upon conducting air through the guide housing 50 

there appears in the interior of the guide housing a spin 
or twist ?ow owing to the tangential entry of the air by 
way of the stud or connecting piece 58‘ into the guide 
housing 50. Upon entry into the stud or connecting piece 
55 the air is de?ected opposite to the spin or twist pre 
vailing in the guide housing 50. Consequently, there 
occurs the previously mentioned aerodynamic cross-sec 
tion reduction, as such has already been described with 
the embodiments discussed in connection with FIGS. 1-4 
inclusive. It has now surprisingly been found that the air 
escaping from the guide housing ‘50 is divided uniformly 
over the entire length of the slot or slit :54. Experiments 
have shown that a uniform blowing out of the air can be 
achieved for slit lengths up to two meters, and, speci?cal 
ly, with small, as well as large quantities of air. When 
using air charged with ?bers, no clogging of the slit 54 
occurred. It is important that the air be de?ected within 
the spiral through an angle of at least 70°. 

It is not absolutely necessary to provide studs or con 
necting pieces 26, 38, and 55 for the discharge of the air 
from the guide housings 24, 24' and 50, respectively. The 
slit-like discharge opening can be also directly provided 
at the jacket of a cylindrical tube. It is of signi?cance 
that the air in the guide housing possess a spin or twist 
which is either produced by an inlet spiral (FIG. 1), a 
special spin-producing means (FIG. 3), or by the tan 
gential entry of the air (FIG. 6). 

It should be apparent from the foregoing detailed de 
scription that the objects set forth at the outset to the 
speci?cation have been successfully achieved, according 
ly, What is claimed is: 

1. A housing arrangement for the separation of impuri 
ties, such as dust or ?bers, from air contaminated with 
such impurities, comprising a substantially circular 
shaped housing body member, said housing body member 
being provided with a tangential inlet connection means 
including an inlet opening means for impurity-charged 
air, a discharge opening means for air charged with 
impurities and a discharge connection means communi 
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eating with said discharge opening means, said discharge 
means ‘being directed substantially tangentially with respect 
to said housing body member, said tangential inlet connec 
tion means generating a spin-?ow internally of said hous 
ing body member, said housing body member being 
further provided with an internal compartment directly 
communicating with said inlet opening means, a substan 
tially cylindrical ?lter member disposed within said hous 
ing body member at the region of said internal compart 
ment, an outer compartment communicating with said 
internal compartment via said cylindrical ?lter member, 
said housing body member further being provided with 
a discharge chamber, said discharge chamber directly 
communicating with said internal compartment, said outer 
compartment being provided with a tangential discharge 
connection for predominantly clean air extending in the 
direction of spin of the air, and said discharge chamber 
being equipped with said discharge connection means ex 
tending opposite to the direction of spin-?ow, said dis 
charge connection means for air charged with impurities 
extending opposite to the direction of rotation of the 
spin-?ow produced by said generating means and being 
positioned at said housing body member at a location to 
abruptly turn at least a portion of the air charged with 
impurities in a direction which is opposite to the direc 
tion of rotation of the spin-?ow, to thereby produce aero 
dynamic ?ow conditions at said discharge connection 
means resulting in an effective ?ow cross-sectional area of 
said discharge connection means which is only a fraction 
of the actual ?ow cross-sectional area of such discharge 
connection means and which throttles the ?ow of air 
charged with impurities through said discharge connection 
means, such that air charged with impurities of a size 
less than said throttled e?ective ?ow cross-sectional area 
moves through said throttled effective ?ow cross-sectional 
area while air charged with accumulation of impurities 
of a size even larger than said throttled effective ?ow 
cross-sectional area moves through the larger size actual 
?ow cross-sectional area. 

2. A housing arrangement as de?ned in claim 1, where 
in said housing body member possesses an approximately 
cylindrical cross-section. 

3. A housing arrangement as de?ned in claim 1, where 
in the walls of said discharge connection means and 
said housing body member are impermeable to air. 
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4. A guide housing arrangement as de?ned in claim 1, 
wherein said spin-?ow generating means is de?ned by 
a substantially spiral-shaped inlet compartment which 
merges with an end face of said housing body member. 

5. A housing arrangement as de?ned in claim 1, where 
in said housing body member possesses a lengthwise ex 
tending axis, said discharge connection means being po 
sitioned at said housing body member relative to said 
inlet connection means at a location such that imaginary 
rotation of said discharge connection means about said 
lengthwise axis in a direction towards said inlet connec 
tion means places said discharge connection means and 
inlet connection means in substantial coincidence. 

6. A guide housing arrangement as de?ned in claim 1, 
wherein said discharge connection means merges with said 
housing body member to provide a nose member about 
which said impurity-charged air is abruptly turned, said 
aerodynamic flow conditions prevailing at the region of 
said nose member providing a self-cleaning action upon 
said nose member which effectively prevents the deposi 
tion of impurities thereat. 
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