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Process and device for the air conditioning of a
: waav 7

The inveption relates to a process for the air
conditioning of a ‘weaving machine according to the
preamble of claim 1, and to a davice for the air
conditioning a weaving machine.

With the objective of reducing the interzuptione
of operation of powerful weaving machines, which inter-
ruptiona reéult mainly from thread breakages, attempta
have been made for a relatively long time to optimize the
weaving conditione. Endeavours to achieve this objective
just by influencing the space air conditioning of a
weaving mechine room result in e laxrge volume flow of
air, with a large power re'quirement per machine.

Bowever, in connection with dust removal, procea-
ses are also known by which the climate directly at the
woeaving machine is influenced. In a known process of thiw
type, conditioned air ie supplied both via ceiling
outlets distributed within the room and also through
local outlets. In this case, for each machine a local
outlet is provided,. which exhibits a slot-shaped exit
opening at a spacing above K the warp. In anothex known
process, the local outlets are disposed balow the warps.
In both cases, the exit opening extends approximately
transversely to the warp over its full width and releases
a jet of conditioned air, which jet is directed towards
the warp..

In a: report entitled “Weav:mg machine dust
removal and air conditioning of a weaving machine - a
conflict?” (Dr.~Ing. Helmut Weineddrfer, Dipl.-Ing.
Ulrich btark), presented on the occasion of tha 6th
Weaving IXndustry Colloguium (16/17 October 1990) and
published by the Institute for Textile and Process
Technology, 7306 Denkendorf, Gexrmany, an experimental
arrangement iae described which exhibits a looal outlat Jf

the above type, which outlet is directed vertically from
above onto the back shed. —

.
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In tha majority of cases, tha air conditioning of
the machine using local outlets brings, related to the
frequency of thread breakage, a marked improvement ag
compared with applications in which an influence is
exerted on the hnmadatv copditions et the weaving machine

only via the space air conditioning. In addition to this,
there is also a2 considerably lower power requirement.
Bowever, in order to achieve satisfactory resnlts it is
8till necessary to geuerare cbnsiderable volume flows of
air, and as faxr ag the opérating costa ara concerned the
increased maintenance effort for the cleanlng of the
local outlets is also significeant.

The object of the invention is to provide a
process which brings an effective oconditioning with a
considerable reduction of the air conditioning costs per
weaving machine by reduced power requirement and volume
flow of air as well as lower water consumption, without
creating an impermissible cbstruction in visual terms or
for accessibility.

The object  of the imvention is achieved by the
measures of the defining clause of claim 1. _

In the present context, a piston-type displace-~
ment flow is understood as referring to a low-turbulence
flow with a distribution which is approximately uniform
over ite full cross section and approximately equal
velocity, In this cape, exit velocities between 0.3 and
1.2 m/gec enter into consideration.

The invention is based on the finding that the
transport of the moisture by an air jet blown out from a
slot-shaped exit opening'is of.low effectiveness and is
therefore uneconomic. What is xespoasible for this ie
mainly the relatively high exit velocity which is re-
quired for the throughput of the required quantity of
alr. Investigations demonstrate that in the first in-
stance a considerable part of the conditioning air blown
out does not reach the (atill nonzntarwovan) warp
threads. Subeequently, a part of this air rebounds at the
warp, without being able to give off its humidity. Thie
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means that considerxably more conditioned air uust be

conveyed than comes into action at the warp to achieva
_the relative humidity aimed at.

The displacement flow employed according to the
invention permits a quite conwiderable xeduction of the
required exit velocity as compared with that from a slot-
shaped exit opening, with an equal path to be traversed
to reach the warp. : .

By virtue of the displacement flow which is in
practice compact but which impinges on the warp at a low

velocity, this flow does not rebound, but is mainly -

deflected. This deflection takes place gently and while
presexving the piston-type nature, in order to flow away
along the warp threads, mainly in the dii:egtion of the
warp beam. This gives an optimal utilization of the
conditioning air and it becomes possible to influence
directly the humidity of the warp threads themselves, in
order to condition these for the subsequent processing.
With relatively small quantities of air and a low water
requirement, optimal humidity is thus created directly at
the warp, and the latter is kept to a high degree dust~

. free. BAccordingly, the alr conditioning costs may be
‘considerably raduced.

_ As a result of the particular properties of the
piston-~type displacement flow, only a negligible gquantity

. ©f surrounding air is set into motion by inductive means.

Consequaently, virtually no transpoxt of esuch surrounding
air in the direction of the warp is initiated., This is of

- importance in circumstances in which the relative

humidity in the weaving room is considerably below the .
optimal veluée and can counteract the positive influence
of the conditioning air at the warp.

- Tha piston-type displacement flow permits the
creation and maintenance, within its cross section, of
conditions which are different from those of the sux~
roundings. By designing the cross sectional shape and”
dimensions, it is accordingly poseible to control the
climate of each respective zone at a textile machine with
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zegpect to required properties. The entry of entrained
matter and dust from the surroundings into this zone is
likewiee prevented. If this is required, it ie according-
ly also possible to control at a machine or within the
delivery region of the textile material, a plurality of

zones, by a respective piston-type displacement flow; in
this case, the climatic conditions in these zones can be

‘designed to be different. Aaccordingly, piston-type

dieplacement flows may be employed witli advantage also
for the air conditioning of other taxtile procedures and
processes such as for example in carding, in depositing,
storage and take-up of the slubbing from the can, in
stretching and spinning, as well as in twisting.

Tha axparience gained in the application of the
process according to the invention as well as in the
operation of the device which is likewise according to
the invention has shown that the avoidance of the circu~
lation of surrounding air also has a beneficlal effect in
the gense of the reduction of the maintenance expendi-
ture, especially with reqard to cleaning in the region of
the local outlets.

The process according to the inveantion and the
device according to tha invention are explained in
greater detail hereinbelow with reference to an illustra~
tive embodiment relating to.the air conditioning of a
weaving machine as well as with reference to the drawing.
In the drawings
Pig. 1 diagrammatic&lly shows the conditions at a

weaving machine equipped with a device according

to the invention, in the application of an
embodiment of the processj

Fig. 2 &dhows a vertical cross section along line II~II
in Fig. 3, through the local outlet of the device
according to Fig. 1, which local outlet is shown
on an enlarged scale, and |

Fig, 3 ghows a bottom plan view of the lacal outdet
according to Figs. 1 and 2, partly broken away.
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In Fig. 1, reference numeral 2 generally desig-
nates a weaving mechine having a warp beam 4, thread stop
motions 6, a heald frame assembly 8, a slay 10, and a

. c¢loth beem 12. The warp threads which. pass over a back-

rest 14 apnd which form the warp 16 are designated by 18
and the back shed of the shed adjoining the thread stop
motions 6 is indicated at 20.

In the illustrative embodiment ghown, a local
outlet 22 ig disposed above the weaving machine 2 and at
o spocing from the warp 16 or the back shed 20, which
local outlet is supplied with conditioned air via a
line 24 from an air conditioning plant 26. The lacal
outlets of all further weaving mzchines of the weaving
zoom (not shown) are aslac connected to the same air
conditioning plant 26. The local outlet 22 poscesses an

‘exit opening 32 directed downvwards towards the warp 16

and extends horizontally over the entire working width of
the weaving machine 2; in this casa, thae axit opening ia
directed approximately at right angles to the general
extent of the warp. The design of the local outlet is
evident from Figs. 2 and 3. .

As may be inferred from the cross sectional
repreasentation of Pig. 2, the local outlet 22 comprises
n box 30 of elongate form with uniform rectangular cross
section over its longitudinal extent. The box 30 is
closed on all sidea with the exception of the hottomn
murface forming the exit opening 32. At the top sur-
face 34 of the box 30 there is provided, approximately at
the longitudinal center thereof, a ecylindrical connecting
piece 36 for connection with the line 24, whicﬁ connect-
ing piece is connected with the inner space 40 of the box
via a circular inlet opening 38 (s8hown in broken lines in
Fig. 3) of the mame internal cross section. The bottom
surface and the top surface represent the long sides of
the rectangular cross sectional shape of the box.

The innexr apace 40 contains distribution compon-
ents to distribute uniformly the air flowing in through
the inlet opening 38 over the wurface of the exit
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- opening 32 and to generate the displacement flow which is

provided according to the invention. These distribution

components comprise, seen in the direction of flow, a.

perforated sheet 42 which extends parallel to the top

_ surface 34, but at a spacing from the latter, over a

central longitudinal region and the full width of the
inner space 40. The 1ength-of the perforated sheet 42
secured by means of bolts 44 to the top surface 34 of the
box 20 is greater than the diameter of the inlet open-
ing 38, bur smaller than the lengrh of tThe lnner space.
Below the perforated sheet 42 there extends, likewise
parallel to the top surface 34 over the full width of the
inner space 40, a further perforated sheet 46, which is
secured to the side walla of the box 30 or is supported
in an appxopriate manner on tha bottom surface.- In the
longitudinal direction of the inner space 40 the extent
of this perforated- sheet 46 is restricted to an amount
which iac somewhat smaller than tha diametexr of the inlet
opening 3B. The passage croes section formed by the
perforating of the perforated sheets 42 and 46 accounts

' for preferably between 35 and 45 %, zrelated to the

surface area thereof.

There finally follows, as the last distribution
component in the inner space 40 of the box, an g;r-perme-
able mat 48, for example of an appropriate foam material,
which mat is clamped between a peripheral flange 58 of
the box and a grid 50. Mat 48 and grid 50 extend over the

full length and width of the inner epace. The grid 50,

which is formed, for example, by a wira grid of relative-

ly large mesh width, is supported on a narrow frame 52,
which is provided at the bottom surface of the box. The
f£xame 52 limita the exit opening 32 by the length 84 and

‘the width 56. Preferably, the mat 48 is fitted in ths box

for example by demountability of the frame 52, so that
ite accesaihility for the purpose of exchangs is possible
at any time. A foam material.with a pressure loss of 15 =~
20 Pa at 0.6 m/sec has proved to he ‘suitable for tHe

.mt 40,

113
o
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Together with the distribution componente 42, 46
and 48, the box 30 represents an air distributor 60. The
described design and arrangement of the distribution
components in thie box give a stepwise distribution of
the air flowing in through the sz:E‘;;Ln*hg 39 inte the

inner space 40, As a result of the perforated sheet 42,
which, aleo acting as baffle plate, lies opposite the
inlet opening, only a part of this air can pass through
in the direction of the arrows 52, while the remainder is

- deflected to oppoaite sides in the longitudinal diraection

of the inner space 40 with low pressure loss, without
having to overcome an impediment to flow on the further
path to ‘the mat 48, i.e. in the direction. of the
arrows 64. In order to reduce the velooity in the partial
stream flowing without deflection in the direction of the
arrows 62, this partial etream must still overcome the
perforated sheet 46. The partial streams 62 and €64 thus
arxrive at approximately the mame velocity at the mat 48.
Besides a further balancing, a fine distribution of the
air takes place at the mat 48 and upon passing through
the latter a piston-type displacement flow formed of the
finest stream lines is created. For the outlet velocity,
in the present context a restriction to values of bhetween
0.5 and 0.8 m/pec 'is appropriate. Thus, the quantities of
air may be designed to be different, within certain
limitsg, even in the case 0Of the same dimengions of the
air dietributor 60,

In operation, the air conditioning plant delivers
conditioned air, which emerges from the local outlet 22
(Fig. 1) formed by the air distributor 60, as a piston-
type dieplacement flow 70, e.g. with an outlet velocity
of 0.6 m/sec vertically downwards and in this case
exhibits a width of for example 300 mn, depending upon
the dimenaion 56. The displacement flow traverses the
distance, amounting for example to 0.9 m, to the upper
group of warp threads 20/ of the shed 2q in compact forul;
and impinges on eald group upstream of the heald frame
assembly 8. Upon impinging on said group as well as on
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the lowar group of warp thzeade 20’’, the air is daflect-
ed at least as the major partisl stream 72 towards the
thread stop motions 6 and flows along the warp threads 18

counter to their direction of delivexy. & partial

stzeam 74 74 Zlousz in the shed xegion along the corxes-
ponding warp threade and flows away downwards betwean
these. In this case, both partial streame of this air
create in the environment of the warp 16 a climate which
is suitable for the transport and the processing, in that
heat and dust are canducted away and the relative bumidi-~
ty is kepﬁ at an advantageous value. Since the warp
threads 18 are circumcirculated by the streem over a
relatively long pericd of time, a direct moisture take-
up aleo takes plase, which has a favorable effect both
for the weaving process and also for the water consump~
tion. In particular, this applies to the influence of the
partial stream 72, which flows aleng the warp threads,
envelops these and screens them off in relation to the
surrounding air.

A epacing of approximately 1.2 m of the local
outlet from the warp running therebelow represents an
vpper limit on economic grounds.

It ehould be added that below the weaving
machine 2, expediently in a manner known per se, a floor
opening B0 is provided, via which dust-laden air is
transported away. |

It hae proved to bs the case that the arrangement
of the local outlet 22 so that the displacement flow 70
impinges on the upper group of warp threads 20’ ‘at an
acute angle greatly favors the deflection of the same or
the foxmation of a relaiiVely-latge partiel stream 72 and

an orientation of the same parallel to the warp threads.

S8ince an effective conditioning of the warp threads 18
can be achieved only over a sufficiently long period of
action, this partial atream acts as its own conaitioning
medium, With the objective of a long pexiod of action d¥f
the air stxeame 70 and 72 respectively, the arrangement

of the air outlet 22 so that the stream 70 impinges on
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the waxp 16 or tha back shed 20 direotly behind the heald
frame asgembly 8 is advantageous. On the other hand, in
the case of such an arrangement an air build-up takes
place at that aide of the heald frame assembly which
faces the back ehed 20; which aix build-up assiste the
deflection of the partial stream 72.

Where the conditioning is also to take place in
the region of the front shed or of the gate for the weft
thread spouls, according to the invention additional
outlets similar to the local ocutlet 22 are to be provided
for this purpose, which additional outlets are supplied
from the air conditioning plant 26. Just like the local
outlet 22, these outlets are also to be provided in the
form of elementa separate from tha weaving machine.

——
—

————
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Patent claims

1, A proceps for the aix conditioning of a weaving
machine, in which there is generated for each weaving
machine at a spacing from its warp, at least ose condi-
tioning air stream directed towards the latter, wherein
the conditioning air is transported in a dowawardly
directed plston-type displacement flow to the warp
threads. .

2. The procasa as claimed in claim 1, whaxein the
warp threads are conditioned by a partial stream of the
displacement flow, which partial stream flows along
these. - _

3. ‘rhe‘prooeés. as claimed in claim 1, wherein, aftex
deflection, the displacement flow directed onto the back
shed is guided along the warp threads in the direction of
the eide of the warp beanm.

4. The process as claimed in one of claims 1, 2

‘or 3, wherein a maximum outlet velocity of 0.9 m/sec is

imparted to the displacement £low.

5. ‘A device for the air conditioning of weaving
machines, having at least one local air outlet (22) fox
each weaving machine (2), which outlet is connected via
an inlet opening (38) to an air'conditioning plant (26)

and is intended to generate an air etream (70) directed

downwards into the region of the warp (16), wherein an

outlet opening (32) of the air outlet extends tranaveree—

ly to the warp and at a spacing from the latter, an air
distributor (60) ie connected upstream of the outlet
opening, which air distributor exhibits a plurality of
flat distribution components (42, 46, 48) which are
connected in seriea in the direction of flow, and wharein
the outlet opening exhibite a width of at least 150 zum.
6. The device as claimed in claim 5, wherein the
outlet opening (32) of the air outlet is provided at a
long side of a box (30), which forma the ajir distxibuf-
or (60) and which is approximutel_y zectangular in profile
and the cross section of which, parallel to the long
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gide, approximately corresponda to the cross section of
the outlet opening. .

7. The device as claimeéd in claim 5 or 6, wherein
the distribution components comprise an air-permeable

wat (48]} and = porfczaked zhast (46),

further distribut:i.on component (42) disposed opposite the

- -.vk-w--'n a

inlet opening (38) is provided as baffle component in the

air distributor (60).

8. The devlice as claimed in claim 7, whereln the ‘

pexforated sheet (46) is disposed, in the diraction of

flow, upstream of the mat (48) and parallel to the latter

and to the ocutlet opening (32) and the surface extent of
the mat is approximately the same as the cross section of
the ontlet cpening.

9. The device ae claimed in one of the preceding

claims, wherein the air distributor exhibits at least one
lateral outlet opening.

10. Use of a dieplacement flow outlet as a local

outlet for the air conditioning of a textile machine,

especially of a weaving machine.
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