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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 interruptione
of operation of powerful weaving machines, ﬁhi_ch inter-
ruptiona result mainly from thread breakages, attempts
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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weaV|ng machi ne roon*result in a Iarge vol unme f|OM/Of air, with a Targe -
powes requi rement per machi ne. However, in connection with dust’ removal ,
proces- ses are al so known by which the climate directly at the 15
‘weavi ng nachine is influenced. In a known process of this type, condi ti oned
air is supplied both via ceiling outlets distributed within the room and
al so through local outlets. In this case, ~fdr each machine a |l ocal outlet
i s provided, mhlch exhibits a slot-shaped exit 20 opening at a spacing
above the warp. | n anot h@n khewnjordtsssf ddwad,0enb &l |ndizienihgpesed

bel ow the weavi ngrgdqgsenidd’ udly 10581°0ut1bPE nelhds, OPSILE &STERSS
frequency of thread breakage, a marked improvement ag
compared with applications in which an influence is
5 exerted on the humidity conditiong at the weaving wachine
only via the space air conditioning. In addition to this,
there is also a considerably lower power requirement.
Bowever, in order to achieve satisfactory resnlts it is
8till necessary to geuerare cbnsiderable volume flows of
10 air, and aa far ag the opérating costs 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
15 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.
20 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
25 over its 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
30 slot-shaped exit opening is of.low effectiveness and is
therefore uneconomic. What is xesponsible 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-
35  stance a considerable part of the conditioning air blown
out does not reach the (atill nom.ntazwovan) warp
threads. Subeequently, a part of this air rebounds at the
warp, without being -able to give off its humigity. Thie
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appr dxi mately Tidnsversely to the warp over its full width and rel fases &=
jet qof conditioned air, which jet is 25 directed towards the warp. Local
aiT outlets underneath the weaving nachine are al so known, for exanple from
‘the printed docunments EP-A1-0 137 056 and DE-B-2 203 900. Both of these air
outlets, provided in the floor of the weavi ng machi ne 30 room pursue the
obj ective of blow ng out conditioned aif 3nto the room under the machine,
at low velocity. To this end they have a | arge-area exit opening, running
transversel y windansespkat lcdnsifesably "B6PsNondidibabag afikct nther bb an

air-per meabl e, _é:oWe%cy tHin’ %m%issg'.rnitgu'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
10 practice compact but which impinges on the warp at a low

velocity, this flow doeg 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
15 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
20 requiremept, optimal humidity is thus created directly at
the warp, and the latter is kept to a high degree dust-
. £free. BAccordingly, the alr conditibning costs may be
‘considerably raduced.
As a result of the particular properties of the
25 pzston-type displacement flow, only a negligible gquantity
. of 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
30, humidity in the weaving room is considerably below the .
optimal veluée and can counteract the positive influence
of the conditioning air at the warp.
- The piston-type dieplacement flow permits the
creation and maintenance, within its cross section, of
35 conditions which are different from those of the sur-
| 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

mn
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35 tion conponent. The air outlet ‘according to the first docunentﬁls

prOV|ded inrelation to the weaving nachi ne,

B q..-'

in the regi on underneath the

warp. The air outlet accord- ing to DE-B-2 203 900 has, connected upstream
of the distribution conmponent arranged at the exit Opening, -2- further
wal | s mﬁth openi ngs, acting as dlstrlbuthp conponents. In a report
entitled "Wavihg machi ne dust T .
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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

accoxding to Flg. 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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rénoval and air cond|t|0n| ng of a vveaw ng machine - a 5 conflict™ it
(Dr. -1ng. Hel mut \iinsdorfer, Dipl.-Ing. Urich Stark), presented on

the occasion of the 6th Weaving Industry Colloquium (16/17 Qctober 1990) .
and published by the Institute for Textile and Process Technol ogy,

7306 Denkendorf, ‘Germany, an experinmental 10 arrangenment is described.
whi ch exhibits a |l ocal outlet of the ab‘o§e“typé, which outlet is directed
vertically from above onto the back shed. In the majority of cases, the air
condi tioning of the nadhi FéguskngréBominceutbmesalrd myscrndlat desig-t he 15

frequency of thgpad Br §8ketfy mdcHRA& AhVINR QR bedR 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-
5 raest 14 and 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
10 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
15 = 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 thie ocasa, the axit opening ia
_ directed approximately at right angles to the general
20 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
25 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 cylindrical connecting
30 piece 36 for connection with the line 24, which conmect-
ing piece is connected with the inner space 40 of the box
via a circular inlet opening 38 (shown in braken lines in
Fig. 3) of the mame internal cross section. The bottom
surface and the top surface represent the long sides of
35 the rectangular cross sectional shape of the box.
The {innex ap_aée 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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cenpared W th appllcatlons Jn “whi ch¥an’ |nfluence I's exerted on the hun1d|rv’
copditions at the weaving rachi-ne only via the space air conditioning. I'n
~addition to this, there is also a considerably | ower power requirenment. .20
However, in order to achieve satisfactory results-it is still necessary.to
generate consi derable volune flows of air, and as far as the operating

costs are concerned the increased nai ntemafice effort for the cl eaning of

the local dutlets is also significant. .25 The obj ect of the

invention is to Q’? mﬂg §2 m:fa:ess?mﬁkeebah@m@aaeémm iz ewOoaRIEN iani ng
wth a conS|derab ig HCLE§EE Q? %hr iggggéionJ %ﬂeggsafsé¥¥5ution
omponents comprise, seen in the direction of £flow, a.
perforated sheet 42 which extends parallel to the top
5 wsurface 34, but at a spacing from the latter, over a
central longitudinal region and the full width of the
inner space 40. The 1length ‘'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-
10 ing 38, but smaller than the length of the 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 sheer 46, which is
secured to the side walls of the box 30 or is supported
18 in an appropriate 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
20 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 .u..r-perme-
25 sble 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 exampla, by a wira grid of relative-
30 1y 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
35 iteg accesaihility for the purpose of exchange is possible
at any time. A foam material.with a pressure loss of 15 =~
20 Pa at 0.6 m/sec has proved to be ‘suitable for tHe
‘mat 48.
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weavi ng machi'ne by reduced power requirement and vol ume flow of air®as wetds
as. | ower water consunption, wthout 30- creating an inpermssible v
6bstruction in visual ternms or for accessibility. The object of the ,

i nvention is achieved by the neasures of the defining clause of Caiml.
Further features of the process are explained in ains 2-4. 35

In the present context, a piston-type dc+spl-ace- nent flow is understood as
referring to a | owturbul ence flow with a distribution which is

appr oxi mately uniform %g@thaé Gt a{oagaéﬁfﬂa&w%@ gea&%arr@éelws equal

vel oci t In this case Xxit velocities between O.
v and 48, the box 30 represents an air dlstrlbutor 60. The

descnbed design and arrangement of the distribution
components in thie box give a stepwise distribution of

5 the air flowing in through the inlet opening 30 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

30 - deflected to oppoasite mides 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

15 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

20 air takes place at the mat 48 and upon paseing through
- the latter a piston-type displacement flow formed of the
finest stream linesg 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

25 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
30 (Fig. 1) formed by the air distributor 60, as a piston-
type dieplacement flow 70, e.g. with an cutlet velocity
of 0.6 m/eec vertically downwards and in this case
exhibits a width of for example 300 mn, depending upon
the dimenaion 56. The displacement flow traverses the
35 distance, amounting for example to 0.9 m, to the upper
group of warp threads 20’/ of the shed 2@ in compact foxul,
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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- 3- 1.2 m sec enter into COI‘ISI deratlon “The invention is based on tf¥e

finding that the transport of the noisture by an air jet blown out froma

sl ot -shaped exit opening is of |ow effectiveness and is 5 therefore

unecononi Cc.

What

e

is responsible for this is mainly the relatively high exit -

velocity which is re- quired for the throughput of the required quantity of
| nvestigations denonstrate that indlge<first in-

air.

Ox
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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 partial 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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st.ance a consi derabl e part of.the conditioning air blown. 10 . . _.out dpes - —=
nott reach the (still noninterwoven) warp threads. Subséquéntly, a part
of this air rebounds at the warp, without being able to give off its

hum dity. This nmeans that considerably nore conditioned air nust be

conveyed than conés into action at the warp to achieve 15 the relative
humdity ainmed at. The displacenent flow oyed according to the

invention permts a quite considerable reduction of the required exit
velocity as conptectawpt B6tbttHe BRGR sled 205 AapedeEyibelgprthg, huald an

equal path to befrtarmae\/%rssé%%b?tg 8 18 £§@§n*EJJL%u‘Qa.r Bn the other hand, in
the case of such an arrangement an air build-up takes
~ place at that side of the heald frame assembly which
8§ feces the back shed 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

10  outlets similar to the local outlet 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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By virtue of the displacenent flow which is in practice conpact but* whi ch=se
i npi hges on the warp at a low velocity, this flow does not rebound, but is
hrai nly deflected. This deflection takes place gently and while 25
preserving the piston-type nature, in order to flow away al on

threads, mainly in the direction of the warp beam This- €S an o
utilization of the conditioning air and-il0becones pOSSI b \\mﬁ\\\‘m “
directly the humidity of the warp threads thensel ves, m

condition these for the subsequent FHQee8SEAgim¥Vth reI at| yc sﬁ‘all
quantities of air and a | ow water requirement, optimal humdity |s t hus

created directly at :
1. A proceps for the airx conditioning of a weaving

machine, in which there is generated for each weaving

machine at a spacing from its warp, at least oase condi-
5 tioning air stream directed towards the latter, wherein

the conditioning air is transported in a dow*;wnrdly

directed plston-type displacement flow to the warp

threads.

2. The procasa as claimed in claim 1, whaxein the

10 warp threads are conditioned by a partial stream of the
displacement flow, which partial stream flows along
these. - _

3. The ‘process as claimed in claim 1, wherein, after
deflection, the displacement flow directed onto the back

15 eshed 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.

20 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 stream (70) directed

25 downwarde 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 upetream of the outlet
opening, which air distributor exhibits a plural:.ty of

.30 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

35 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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the air conditi-oning costs my be 35
t he particul ar properties of the piston-type displa

negligible quantity of surrounding air is set into notj ‘k
means. Consequently, virtually no transport of such su\ s 4 air
in the direction of the warp is initiatedl Fhis is of

10

15

20

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

mat (48 and = parf aked chest {4€), =nd whezein a

further distribution component (42) disposed opposite the

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

alr 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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i pportance in circunmstances in which the relative hunidity in the mEaving=s“
roomsi s consi derably bel ow the opti mal val ues and can counteract the
positive influence 5 of the conditioning air at the warp. The piston- type

di spl acement flow pernits the creation and maintenance, within its
cross-section, of conditions which are different fromthose of the sur-
roundi ngs. By designing the cAbstracttaforthe dbegloweand 10 dinensions, it

is accordingly possible to control the clinate of each respective zone at a
textile machine with res ect to reﬂglred ertb The enra¥e8fagntra|ned

matter and dust fromthE Eu??%ﬁ’&fa g, g gene
a spacing from the warp thereof at least one conditioning

air stream dirccted towarde the latter, the conditiocaning
air being transported in a downwardly directed piston-
type displacement flow to the warp threads.

(Fig. 1)
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| i.kewi se prevented. If this is required, it is according- 15 |y a%so =& -
possibl e to control at a machine or-within the delivery region of the

t-extile material, a plurality of zones, by a respective piston-type

di spl acenent flow, in this case, the climatic conditions in these zones can
be designed to be different. Accordingly, piston-type 20 di spl acenent

flows may be enpl oyed with advantage al so for the air conditioning of other
textil e procedures and processes such as for exanple in carding, in
depositing, storage and take-up of the slubbing fromthe can, in stretching
and spinning, as well as in twisting. 25 The experience gained in
the application of the
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pf%cess according to the invention as well as in the operation of the
deVlce which is |ikewi se according to the invention-has shown that the
avoi dance of the circu- lation of surrounding air also has a benefici al.
effect in 30 the sense of the reduction of the mai ntenance expendi- ture,
especially wwth regard to cleaning in the region of the local outlets. The
devi ce according to the invention is defined in Claimb5. Further features
are explained in ains 6-9. 35 The invention is furthernmore defined in
Use Claim 10. The process according to the invention and t he device
according to the invention are explained in

60
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Weaving Industry COl.loquiuziz (16/17 October 1990)

The invention relates to a process for the air

conditioning of a weaving machine according to the

preamble o¢of claim 1, and to a davice for tha air
conditioning a weaving machine.

With the objective of reducing the interruptions
of operation of powerful weaving machines, which inter-
ruptiong result mainly £from thread breakages, attempts
have been made for & relatively. long time to optimize the
weaving conditions. Endeavours to achieve this objective

just by influencing the space air conditioning of a

weaving machine room result in e lazge volume flow of
air, with a large power reguirement per machine.
However, in connection with dust removal, proces-
ses are also known by which the climate directly at the
weaving machine is influenced. In a known process of this
type.
outlets distributed within the room and also through
local outlets. In this case, for each machine a local
outlet is provided, which exhibits & slot-shaped exit
opening at a spacing above the warp. In anothexr known
procese, the local outlets are digposed below the warps.
In both casea, 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
removal and air conditioning of a weaving machine - a
conflict?” (Dr.~Ing. Helmutv Weinedtrier, Dipl.-Ing.
Ulrich Stark), presented on the occasion of tha 6th
and
published by the Inatitute for ‘I'exf.ige and Process
Technology, 7 30@; Denkhﬂdorf,; German i’n ~experimental
arrangement ig describad which exhibits a looal ontlat of
the above typs, which outlet is di.zected vertically from

conditioned air is supplied both via cei.ling'

"Weaving machine dust.
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Fi g 2 shows a vertical cross-section along line II- IREBL@GER@'I\B SHI c}ugh
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view of the local outlet according to Figs, 1 and 2,
ref erence nuneral 2 generally de5|3-'nates al
a warp beam 4,

Fig. 1,

outiet of the device according to Fig. 1,
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ncy of %hread brezkage, a marked improvement as

compared with applications &{n which an influence is
exerted on the humidity conditions at the weaving mwachine
only via the space air conditioning. In addition to this,
there is also a considerably lower power requirement.
Bowever, in order to achieve satisfactory xeemlts it is
still necessaxry to geunerate considerable volume flows of
air, and as fax ag the operating coste ara concerned the

increased maintenance effort for the clean;ng of the

local outlets is also significant. _

The object of the ipvention is to provide a
process which brings an effeotive oconditioning with a
considerable reduction of the air conditioning costs per
weaving machine by reduced pbwer requirement and velume
flow of air as well as lower water consumption, without
creating an impermissible obstruct;on ia visual terms orx
for accessibility.

he

The object ' of the invention is achieved by the

measures of the defining clause of claim 1.

In the present context, a pilston-type displace-~
ment flow is understood as referring to a lowéﬁurbulenqe
flow with a distribution which {s approximately uniform
over its £ull cross section and approximately equal
velocity. In thie cape, exit velocities between 0.3 and
1.2 m/sec enter into coneideration. '

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 im responsible for thie is
mainly the relatively high exit velocity which is re~
quired for the throughput of the requxred quantity of
aix. Investigations dempnq;ratewthat ‘in the first in-
stance a considerable part or the conditioning air blovn
out does not reash the (still nomintexwoven) waxp
threads. Subsequently, a part of this air rebounds at the
warp, without being able to give off its humidity. This
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di ment
d at a

notions 6 i's indicated at 20. 20
:shown, a local outlet 22 i.s disposed above the wegvi
spacing fromthe warp 16 or the back shed 20, whi¢h
supplied with conditioned air via a ling g4 from an ; pl ant
26. The local 25 outlets of all further”weaving{machi nes of the wgavi ng
room (not shown) are al so connected to the sane air—comdition ng plant 26.
The local out| Se&hs bhatkssensidesably operengopdigioned caigownslr dBet owar ds

the warp 16 andonvieyeds thin cviled lintevactiba ae!ithe watki 86 weHibval 30
t he weavi ng @(ﬂﬂen?:e%.;at'i@et %hﬁi&%é;?’aﬂ‘e% ea)%l.t opening is
_ The displacement flow employed according to the
§ invention permite a quite comnwiderable reduction 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
10 practice compact but which impinges on the warp at a low
velocity, this flow does not rebound, but is wmainly
deflected. This deflection takes place gently and while
preserving the piston-type nature, in oxder to flow away
along the warp threads, mainly in the direction of the
15 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
20 requiremept, optimal bumidity is thus created directly at
' the warp, and the latter is kept to a high degree dust~- -
free. Accoraingly, the air conditi.oning costs may be
considerably reduced. L ' oo
Aa a result of the particular properties of the
25 = piston-~type displacement flow, only a negligible quantity
. of gurrounding air is set into motion by inductive means.
Consequently, virtually no frnnspo:i: of such surrounding
‘air in the direction of the warp is initiated. This is of
] importance in ci_.rcumst;nces in which <the rzelative
30 humidity in the weaving room is considerably below the
optimal values and can counteract the positive influence
of the conditioning air at the warp.
- The piston-type displacement flow permits the
creation and maintenance, within its cross section, of
35 conditions which are different from those of the sux~
 roundings. By designing the cross sectional shape and
dimensions, it is accordingly possible to contxol the
climate of each respective zone at & textile machine with
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directed'approxinately at right ahgles to t he general extent of the warp.
he | ocal outlet is evident fromFigs. 2 and 3. As may be

The design of t
inferred fromt

he cross-sectional 35 representation of Fig. 2, the

outlet 22 conprises a box 30 of el ongate,fgpram w th uniformrectangul ar
cross- section over its longitudinal extent. The box 30 is closed on al
exception of the bgﬁtonlsurface formn the'exizzggening 32.
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At the top-sur-
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reapect to redquired properties. Tha enfry of en ned
matter and dust from the surroundings into this zone is
likewise prevented. If this is required, it is 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. Accordingly, piston-type
dipplacement flows may be employed with advantage aleo
for the air conditioning of other'texti;a procedures and
processes such as for exumple in carding, in depositing,
storage and take-up of the slubbing from the can, in
stretching and spinning, as well as in twisting.

The exparience 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 & beneficial effect in
the sense of the reductian of the maintenance expendi~
ture, especially with regard to cleaning in the region of
the local outlets. ' '

The process according to the invention and the
device according to tha invention are oxplained in
greater detail hereinbelow with reference to an illustra~

tive embodiment reélating to.the air conditioning of a

weaving machine as well as with reference to the drawing.
In the drawings

Fig. 1 diagrammaticélly shows the con&itions at a

veaving machine equipped with a device accoxding

to the iuvention, in the application of an
embodiment of the process;

Flqg. 2 dhows a vertical cross section along line II-II

: in Pig. 3, through the local outlet of the device

ocal

according to Fig. 1, which local outlet is shown

on an enlarged scale, and
showe a bhottom plan view of the local outlet
according to Figs. 1 and 2, partly broken away.
—
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-6- face 34 of the box 30 there is provided, approximtely at the
longi tudinal centre thereof, a cylindrical connecting piece 36 for °
connection with the Iine 24, which connect- ing piece.is connected with the
i nner space 40 of the box 5 via a cirgugar inlet opening 38 (shown in
broken lines in Fig. 3) of the same internal cross-section. The bottom

surface and the top surface,repyes the Vil de sides of the.re ul ar _
cross-sectional shape offtB&Inok: ‘ﬁ%’:ﬁﬂﬁ‘ér" %?O%@ﬁfﬁﬁ%é {] buti on

conpon- 10 enmatee aiwtaving mauhmerhaw.nqm'mrp bewhgtlhn‘eﬂdm%@l t he
inlet opening B%Q‘fﬂist BS QUNeRi8 FrahbCab¥bdbly 8, a slay 10, and a
~ . cloth beam 12. The warp threads which. pass over a back-
5 rest 14 and 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 ehown, a local
outlet 22 is dispoaed gbove the weaving machine 2 and at
10 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
eutlets of all further weaving ‘mzchines of the weaving
zoom (not shown) are also compected to the same air
15 conditioning plant 26. The local outlet 22 possesses &an
exit opening 32 directed downwards towards the warp 16
and extends horizontally over the entire working width of
the weaving machine 2; in this case, the axit opening ia
' directed approximately at right angles to the general
20 extent of the warp. The design of the local outlet is
evident from Figa. 2 and 3.
As may be inferred from the cross gectional
repreaentation of Fig. 2, the local outletr 22 comprises
a box 30 of elongate form with uniform rectangular cross
25 section over its longitudinal extent. The box 30 is
alosed on all sides with the exception of the bottom
surface 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 cylindrical connecting
30 piece 36 for connection with ‘Eh_e.li.ne 24, which connect-
ing piece is connected with the inner space 40 of the box
via a circular inlet opening 38 (shown in braken lines in
Fig. 3) of tho mame internal cross section. The bottom
surface and the top surface represent the long gides of
35 the rectangular cross sectional shape of tha box.
The innex space 40 contains distribution compon-
ente to distribute uniformly the air flowing in through

- tht opening 38 over thae eurface of the exit
p‘gﬁm, MENT SHE - —
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openi ng ‘32 and to generate the di spl acenent flow which i s provi ded
according to the invention. These distribution-conponents conprise, seen in

the direction of flow a 15

the top surface 34, but at a spacing fromthe latter, over a central
| ongi tudi nal .region and the full width of fhe i nner space 40. The |l ength of
t he perforat ed sheet 42 secured by nmeans of bolts 44 to the top surface 34

of the 20 box-

Ypendngr 93t @id Koagesduntd &ﬁﬁtﬁnplfachhent ntXdw q@hbeh dang 38,

perforated sheet 42 which extends parallel

to

42 there 3&&232 ?'%&%QEEQcQ?%H‘i ¥ e, 38R sof) ML, o bptein
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‘components comprise, gesan direction of £low,
perforated sheet 42 which extends parallel to the top

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

central longitudinal region and the full width of the
_inner epace 40. The length of the perforated sheet 42
secured by means of bolts 44 to the top surface 34 of the
box 30 is greater than the diameter of tke inlet open=
ing 38, but smaller rhan the length of the lnner space.
Below the perforated sheet 42 there extends, likewise

parallsal to the top surface 34 over the full width of the"
innex space 40, a fuxther perforated sheer 46, which is

secuzed to the side walls of the box 30 or is supported
in an appxropriate mannexr on the bottom surface. In the
longitudinal direction of the inner space 40 the extent
of this perforatéd- sheet 46 is restricted to an amount
which ic somewhat swmallexr thun the diametex of the inlet
opening 3B. The passage créss section formed by the
perforating of the perforated sheets 42 and 46 accounts
for preferably between 35 and 45 %, related to the
surface area thereof.

There finally follows, as the last distribution
component in the inner space 40 of the box, an air-pezine-
sble 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 foxmed, for example, by a wira grid of relative-
ly larges mesh width, is supported on a narrow frame 52,
vhich is provided at the bottom surface of the box. The
£xame 52 limitas the exit opening 32 by the length 54 and
tha width 56. Preferably, the mat 48 is fitted in the box
for example by demountability of the frame 52, =o that
ite accessihility for the purpose of exchange is possible
at any time. A foam material with a pressure losa of 15 ~

20 Pa at 0.6 m/sec has proved to be suitable for the
ut 40.

REPLACEMENT- SHEE —

Has Been Reraced

20 8EP T




i nner space 40, a further perforated sheet 46, which is 25 secured to the
side walls of the box 30 or is supported in an appropriate manner on the
bottom surface. In the longitudinal direction of the inner space 40 the
extent of this perforated sheet 46 is res{ricted to an anount which is
somewhat snaller than the dianeter of tRefifilet 30 opening 38. The
passage cross-section formed by the perforating of the perforated
sheets 42 and 46 accourfegdttherpwithr aho \distindbutidh acmipatents rddakéd t o

the surface arcgndhg *ine W 0o LHRKLYeLOL 1,1 bEE 1 gRSE B! bt O

conponent e i nne ace
escn.bed desi gn and arrangement of the distri.bution

componenta in this box give a stepwise distribution of
S the alr flowing in through the inlet opening 38 inte the
inner space 40, As a result of the pexforated sheet 42,
which, aleo acting as baffle plate, lies opposite the
inlet opening, only a part of this air can pase through
in the direction of the arrows 652, while the remainder is
10 deflected to oppneite rides in the longitudinal direction
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
arrovs 64. In order to reduce the veloaity in the partisal
15 stream flowing without deflection in the direction of the
arrows 62, this partial stream must still overcome the
perforated eheet 46. The partial streams 62 and 64 thus
arrive at approximately the same velocity at the mat 48.
Besides a further balancing, a f£ine distribution of the
20 air takes plaée at the mat 46 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 reatriction to values of hetwaen
0.5 and 0.8 m/sec is appropriate. Thus, the quantities of
25 air may be designed to be different, within certain
1imite, even in the cape of the same dimensions of the

air dietributor 60. .
In operation, the air conditioning plant delivers
conditioned air, which emerges from the local outlet 22
30 (Fig. 1) formed by the air distributor 60, as a piston-
type dieplacement f£low 70, e¢.g. with an outlet velocity
of 0.6 m/eec vertically downwards and in this case-
exhibits a width of for example 300 mm, depending upon
the dimension 56. The displacement flow traverses the
35 distance, amounting for example to 0.9 m, to the upper
- group of warp threads 20’ of the shed 20 in compact form,
and impinges on eald group upstream of the heald frame

" F'Y 8. Upon impinging on said group as well as on
REPLACEMENT SHEET _ ,
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.able mat 48, for exanple of an appropriate foam materi al [ Whi Ch mat |s
“cl anped between a peripheral flange 58 of the box and rigdg SEpP 149‘5 48
grid 50 extend over the full length and width of the impngr space. The pr
50, -7- which is forned, for exanple, by a wire gri . 3
| arge mesh width, is supported on a nar‘r&/vfrarre 52, ich is provided a

t he bottom surface of the box.

I._..
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the | ength 54 &he lowaer group of warp threads 20’’, the «ir is deflact-
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ed at least as the major partial stream 72 towards the
_thread stop motions 6 and flows along the warp threads 18

counter to their direction of delivexy., A partial -

stream 7¢ 74 flows in the eched xegion aleng the corres-
ponding warp threade and flows away downwards between
these. In this case, both partial streams of this air
create in the environment of the warp 16 a climate which
is suitable for the tramnsport and the processing, ism that
heat and duat are conducted away and the relative humidi-
ty is kept at an advantageous valve. Since the warb

threads 18 are circumcirculated by the streem over a

rvelatively long periocd of time, a direct moisture take-
up aleo takes place, 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 etream 72, which flows along the warp threads,
envelops these and Bcreens 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
upper limit om economic grounds.

It ehould he added ¢that below ' the weaving
macbine 2, expediently in a manner known per se, a floor
opening 80 is provided, via wh:.ch dust-laden air is
transported away.

It has proved to be the cdse 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 formation of a relatively large partiel stream 72 and
‘an orientation of the same parallel to the warp threads.

Since an effective conditioning of the warp threads 18 :

can be achieved only over a suffic:.ently long period of

- ac:tion, this partial stream acts as its own conaitioning

medium. With the objective of a long pexiod of action of

the air streams 70 and 72 respectively, the arrangement’

of the air outlet 22 so that the stream 70 impinges on

This Sheet Has Been R
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5 the width 56. Preferably, the mat 48 is fitted in the box for exanple
by denpuntability of the frame 52, so that its accessibility for the

pur pose of exchange is possible at any tine. A foammaterial with a
pressure loss of 15 - 20 Pa at 0.6 nisec_ has proved to be suitable for the .
10 mat 48. Together with the distrib(tPoR conponents 42, 46, and 48, the
‘box 30 represents an air distributor 60. The described desi gn and '
arrangenent of theewairpt16 mx the baskpehed 20 diredtly behfindetheshepld se

e b Shockeie gebAaBlf 400 iydhaoioho el b ehetomingy 57 (110
se of such an arrangement an a uild-up takes
place at that side of the heald frame assembly which
§ feces the back shed 20; which aix build-up assists the
deflection of the partial stream 72.

Wheze 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

10 outlets similar t§ the local outlet 22 are to be provided
for this purpose, which additional ountlets 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 the weaving machine.
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_whi ch, al éio acting as baf f1 e plate, |ies opposite the inleét opening, on‘I';:i""a
“part of thlsRE c.an; pﬁsma gh in the'direction of the arrows 62, while
t he renmmi nde . gﬁi__, ed to opposite sides in the |ongitudinal

direction of [the inner space with | ow pressure |oss," vrmmm"mr"lﬂ"tlﬂl
overcome an {npe@8EhP 19641 | on the farlther path to 't IRl
in the ‘direction of the jarfows 64. In order to reduce thd vélolity ih
the partial p5—StreamT 1 nNg W t EdenteEhasiison in the direction of the
arrows 62, this partial_ streanhnust still overcone the perforated sheet 46.
The partial streans 62 and 64 thus. arrive at approximately the sane

velocity at thelwat 48.A procepss 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 coadi-

5 tioning air stream directed towards the latter, wherein

the conditioning air is transported in a dowawardly

directed piston-type displacement flow to the warp
threads., -

O

2. The procasa aa claimed in olaim 1, wherein the

10 warp threads are conditioned by a partial stream of the
displacement flow, which partial stream flows along
these. .

3 " ohe process as claimed in claim 1, wherein, after
deflection, the displacement flow directed onto the back

15 shed is guided along the warp threads in the direction of
the eide of the warp beanm.

4, The process as claimed Iin one of claims 1, 2
or 3, wherein a maximum outlet velocity of 0.9 m/sec is
imparted tc the displacement flow. :

20 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 stream (70) directed

25 downwards into the region of the'warp (16), wherein an
outlet opening (32) of the air outlet extends trxansveree—
ly to the warp and at a spacing from the latter, an air
distributor (60) is connected - upstream of the outlet
opening, which air distributor exhibits a plurality of

30 flat distribution components (42, 46, 48) which are
connected in seriea in the direction of flow, and wherein
the-outlet opening exhibits a width of at least 150 zm.
6. The device as claimed in claim 5, wherein the.
outlet opening (32] of the air outrlet is provided at a

35 long side of a box (30), which foxma the air distribut-
or (60) and which is approximately rectangular in profile
and the cross section: of whi.ch, parallel to the long

———

This Sheet Has

HIIIIIHIIIIHIIHIII?II



‘Besides a further balancing, a fine distribution of the30—=ait takes

"place at the mat 48 and upon passing through the latter

di spl acenent flow forned of the finest streamlines is \AM \ﬁg‘mﬂm
outlet velocity, in the present context flnr_estri ction sbet'ween
0.5 and 0.8 nisec’is appropriate. Thus, e quantities of 35 air may be
designed to be different, wthin certainlimts, even in the case of the

same di nensi orfidf. 1aRPEa*inately sorseaponds nt@p%lmmms iestion of
condi tioni ng pthetoyisldty dpendngdi tioned air, which energes fromthe |ocal

outhet 22 T The device as claimed in claim 5 or 6, wherein

the distribution components comprise an air-permeable

E  mat (48) and = perfozated csheet (4€), and whezein o

further distribution component (42) disposed opposite the

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

alz distributor (60).

0. The device as claimed in claim 7, whereiu the

10 perforated sheet (46) is disposed, in the diraction of
flow, upstream of the mat (48) and parallel to the latter
and to the outlet opening (32) and the surface extent of
the mat is approximately the same as the croes section of
the outlet opening.

15 9, The device as claimed in one of the preceding
claimg, wherein the air distributor exhibits at least one
lateral outlet opeaning. .
10.- Use of a dieplagement -flow outlet as a local
outlet for the air conditioning of a textile machine,

20 especially of a weaving machine.
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,-8- (Fig. 1) forned by the air distributor 60, as a piston- type

di spl acenent flow 70, e.g. with an outlet velocity of 0.6 nisec vertically
downwards and in this case exhibits a wwdth of for exanple 300 nm

dependi ng upon 5 t he di nension 56. The di spl acenent fl ow traverses the
di stance, anounting for exanple to 0.9,m to the upper group of warp
threads 20' of the shed 20 in conpact form and i npinges on said group
upstream of the heald frane assenbly 8. Upon | mpi ngi ng on said group as
wel |l as on

PROCESS AND DEVICE FOR THE AIR CONDITIONINE OF A
WEAVING MACHINE

Abstract of the disclosure

For each weaving machine, there is generated at
a spacing from the warp thereof at least one conditioning
air stream dircated towards the lattezr, the cénditi.oning
air being transported in a downwardly directed piston-
type displacement flow to the warp threada.

(Fig, 1)

REPLACEMENT SHEET
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10 the lower group of warp threads 20'', the air is deflect- ed at |east

as the major partial stream 72 towards the thread stop notions 6 and fl ows
al ong the warp threads 18 counter to their direction of delivery. A partial
stream 74 flows in the shed region along the corresponding warp 15

Wi In this case, both partia

threads and flows away downwards bet weeq ,5hhese.
streans of this air create in the environnment of the warp 16 a climte
i in that heat and

which is suitable for the transport and the processing,
dust are conducted away and the relative humdity is kept 20 at an
advant ageous val ue. Since the warp threads 18 are circuntircul ated by the

streamover a relatively |ong
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~period of tinme, a direct noisture take-up al so takes place, which has a
favourable effect both for the weaving process and also for the water
consunption. In particu- 25 lar, this - applies to the influence of
the partial stream 72, which flows along the warp threads, envel ops these
and screens themoff in relation to thgf%urounding air. A spacing of
approximately 1.2 mof the local 30 outlet fromthe warp running _

t her ebel ow represents an upper limt on econom c grounds. It should be
added that below the weaving machi ne 2, expediently in a manner known per
se, a floor ' 60

0 34 . / |

J
44~

o TE=~L s
3 Ay 1 \ o
“; : 9 00
. :'::“‘: / \ °°°a .
1';'.4'.‘ N / ) °a:a
e e o
6'3: .-.";- \ ll\jg °°
e \ I
Sy oS’ ]
> JS-“:. °°°°° ° '
J\ \ | ) \
\ L
- - 50
Fig.3 *° 52 30 46 e
REPLACEMENT SHEET]
28 SEP 1996
by iy .
o gt - T
" iy ig &3 ?




_ REPLACEMENT SHEETS  SG qloseet-s B°>

i a {wifl Phkchbon | pebed .aito pagedS... [transported away.
aseg Egﬁ@fak{l § arpaRdTent pagedtie [ ocal outlet 22 so
W 10 BRIASES) Obagel. . WoPEAgear.oup of warp threads

b o Rl Relgacin o ety
the forlmation of a rel atijelly large par st

A Iy strer%m 2 andj an orientation of
t he san arTel to the*warp, th . Py N
L Process a%ﬂ gr”!;eta@dﬁ? RECEIHE..A}LL.C.Qndltlcnlng

o3 Weaving Machine

The invention relates to a process for the air

vEd AUG 19689t h

that theldi'spl acenment

conditioning of a weaving machine according to the
preamble of Claim 1, and to a device for the air
conditioning of a weaving machine.

5 With the objective of reducing the interruptions
of operation of powerful weaving machines, whic¢h inter-
ruptions result mainly from thread breakages, attempts
have been made for a relatively long time to optimize the
weaving conditions. Endeavours to achieve this objective

10 just by influencing the space air conditioning of a
weaving machine room result in a largé volume flow of
air, with a large power requirement per machine.

However, in connection with dust removal, proces-
ses are also known by which the climate directly at the

15 weaving machine is influenced. In a known process of this
type, conditioned air is 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

20 opening at a spacing above the warp. In another known
process, the local outlets are disposed below the weaving
edges. 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

25 directed towards the warp.

Local air outlets underneath the weaving machine
are also known, for example from the printed'documents
EP-A1-0 137 056 and DE-B-2 203 900. Both of these air
outleté, provided in the floor of the weaving machine

30 room, pursue the objective of blowing out conditioned air
into the room, under the machine, at low velocity. To
this end they have a large—area'exit opening, running
transversely with respect to the said machine, and being
fitted with an air-permeable, convexly curved distribu-

35 tion cémpoﬁent. The air outlet according to the first
document is provided, in relation to the weaving machine,
in the region underneath the warp. The air outlet accord-
ing to DE-B-2 203 900 has, connected upstream of the
distribution component arranged at the exit opening,



Si.nce an effective conditioning of the warp threads 18 can be achi eved only
oversa sufficiently long period of 5 action, this partial streamacts as
its own conditioning medium Wth the objective of a |ong period of action
of the air streanms 70 and 72 respectively, the arrangenment of the air
outlet 22 so that the stream 70 i npi nges on the warp 16 or the back shed 20
directly behi nd ddiehbealwhll@ fwite apsadhyy, 8actiadvay agesusibiiidme ot her
hand, in the casqﬂ‘g}gp%“?g an arrangenent an air build-up takes place at

a

that side of the rane assenbly which faces the back shed 20, which

air build-up assists th&def| &&PPsh dintitdepar tWeaving eRarhdne dust

removal and air conditioning of a weaving machine - a
5 conflict?" {(Dr.-Ing. Helmut Weinsddrfer, Dipl.-Ing.
Ulrich Staxk),  presented on the occasion of the 6th
Weaving Industry Colloquium (16/17 October 1990) and
published by the Institute for Textile and Process
Technology, 7306 Denkendorf, Germany, an experimental

10 arrangement is described which exhibits a local outlet of
the above type, which outlet is directed vertically from
above onto the back shed.

In the majority of cases, the air conditioning of
the machine using local outlets brings,.related'to the

15 frequency of thread breakage, a marked improvement as
compared with applications in which an influence is
exerted on the humidity conditions at the weaving machine
only via the space air'conditioning. In addition to this,
there is also a considerably lower power requirement.

20 However, in order to achieve satisfactory results it is
still necessary to generate considerable volume flows of
air, and as far as the operating costs are concerned the
increased maintenance effort for the cleaning of the
local outlets is also significant.

25 The object of the invention is to provide a
process which brings an effective conditioning 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

30 creating an impermissible obstruction in visual terms or
for accessibility.

The object of the invention is achieved by the
measures of the defining clause of Claim 1. Further
features of the process are explained in Claims 2-4.

35 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 its full cross-section and approximately equal
velocity. In this case, exit velocities between 0.3 and
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15 Where the conditioning is also to take place in the region of
thesfront shed or of the gate for the weft thread spools, according to the
iFnvention additional outlets simlar to the |local outlet 22 are to be
provided for this purpose, which additiopal outlets are supplied 20 from
the air conditioning plant 26. Just |like the local outlet 22, these outlets
are also to be provi/ded bncdhardter soabi@emEBhs separate fromthe weaving

machi ne. NEM/CLAlwsThe 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
5 therefore uneconomic. What is responsible for this is
mainly the relatively high exit velocity which is re-
quired for the throughput of the required quantity of
air. Investigations demonstrate that in the first in-
" stance a considerable part of the conditioning air blown
10 out does not reach the (still noninterwoven) warp
threads. Subsequently, a part of this air rebounds at the
warp, without being able to give off its humidity. This
means that considerably more conditioned air must be
conveyed than comes into action at the warp to achieve

15 the relative humidity aimed at.

The displacement flow employed according to the
invention permits a quite considerable reduction of the
required exit velocity as compared with that from a slot-
shaped exit opening, with an equal path to be traversed

20 to reach the warp.

By virtue of the displacement flow which is in
practice compact but which impinées on the warp at a low
velocity, this flow does not rebound, but is mainly
deflected. This deflection takes place gently and while

25 preserving the piston-type nature, in order to flow away
along the warp threads, mainly in the direction of the
warp beam. This gives an optimal wutilization of the
conditioning air and it becomes possible to influence
directly the humidity of the warp threads themselves, in

30 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. Accordingly, the air conditioning costs may be

35 considerably reduced.

As a result of the particular properties of the
piston-type displacement flow, only a negligible quantity
of surrounding air is set into motion by inductive means.

Consequently, virtually no transport of such surrounding
REPLACEMENT SHEET
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1. Process for the air conditioning of textile nachines, in which
there Is generated for each textile nmachine, at a spacing fromits textile
material, at |least 5 one conditioning air stream directed downwards t owar ds
t he Iatter, characterized in that the conditioning air is transported in
the formof a piston-type displacenent flowto the textile material. 2.
Process accordi agrt bn Gtei fitecdiom blietlse warpnis lihitidice8oNTHgs dfs wEavi ng

machi nes, in whisg oi‘E'gn&ﬁnq't'gQi-Egla&z{nc%tsr eq i gl eGhed Q) ‘&%‘Egéet he

war p, character| zed [N he conditioning air 1s_transporte
di spl ace- nent PPBIAYY tHe W fraayiagdsoon 25 considerably below the

optimal values and can counteract the positive 1nfluence
5 of the conditioning air at the warp.

The piston-type displacement flow permits the
creation and maintenance, within its cross-section, of
conditions which are different from those of the sur-
roundings. By designing the cross-sectional shape and

10 dimensions, it is accordingly possible to control the
climate of each respective zone at a textile machine with
respect to required properties. The entry of entrained
matter and dust from the surroundings into this zone is
likewise prevented. If this is required, it is according-

15 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. Accordingly, piston-type

20 displacement flows may be employed with advantage also
for the air conditioning of other textile procedures and
processés 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.

25 The experience 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 alsoc has a beneficial effect in

30 the sense of the reduction of the maintenance expendi-
ture, especially with regard to cleaning in the region of
the local outlets. )

The device according to the invention is defined
in Claim 5. Further features are explained in Claims 6-9.

35 The invention is furthermore defined in Use Claim 10.

The process according to the invention and the
device according to the invention are explained in
greater detail hereinbelow with reference to an illustra-
tive embodiment relating to the air conditioning of a
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3. Process according to Claim1l, characterized in 15 that the warp.
threads are conditioned by a partial streamof the displacement flow, which
partial streamflows al ong these. 4. Process according to Claiml,
characterized in that, after deflection, sthe displacenent flow directed 20
-onto the back shed is guided along the warp threads in the direction of the
side of the warpedend mgchine asprotbsas agtbrtfryengeone tie Grawisgl, 2 or

3, characterizeghithd atawangaxi numoutlet velocity of 0.9 msec is inparted

J([)]? t?gx?: lsgl acegent fl %:LagrammatGically s gévge tl];eor cotn eltlghg gt(:)ndét ' oning
weaving machine equipped with a device according
5 to the invention, in the application of an
embodiment of the process;

Fig. 2 shows 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

10 on an enlarged scale, and

Fig. 3 shows a bottom plan view of the local outlet
according to Figs. 1 and 2, partly broken away. .
In Fig. 1, reference numeral 2 generally desig-

nates a weaving machine having a warp beam 4, thread stop

15 motions 6, a heald frame assembly 8, a slay 10, and a
cloth beam 12. The warp threads which pass over a back-

rest 14 and 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.

20 In the illustrative embodiment shown, a local
outlet 22 is disposed above the weaving machine 2 and at

a spacing from the warp 16 or the back shed 20, which

local outlet is supplied with conditioned air via a

lire 24 from an air conditioning plant 26. The local

25 outlets of all further weaving machines of the weaving
room (not shown) are also connected to the same air
conditioning plant 26. The local outlet 22 possesses an

exit opening 32 directed downwards towards the warp 16

and extends horizontally over the entire working width of

30 the weaving machine 2; in this case, the exit opening is
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
35 representation of Fig. 2, the local outlet 22 comprises

a box 30 of elongate form with uniform rectangular cross-

section over its longitudinal extent. The box 30 is

closed on all sides with the exception of the bottom
surface forming the exit opening 32. At the top sur-
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machi nes, with at |east one local air outlet (22) for each textile nmachine
(2), *which outlet is intended to be connected via an inlet opening (38) to
an air conditioning plant (26) and has_an air distributor (60) with a
plural - 30 ity of sheet-like distributign conponents (42, 46, 48) _
connected in series in the direction of flow, as well as an outlet opening
(32) which is irfiaerdad ¢H the hox BryeHets ais pyebsedad t Qpbh@xitﬁﬁﬂél'yeaﬁfﬁcm ne

at a spacing erﬂkaSh f?ﬁdl ﬂQﬂﬁ%yeaLﬁefgggéit ﬁ#ﬂ%} %&e%@gngrtlet

openi ng 35 i s I,ntended "Be orlent ed towar mat er (16),
in order, by neéﬁ§°8f3?rﬁPEMQSPPFSE%?QnV%EBWﬁBﬁe*&%? 260 EW%ﬁhlqﬂﬁpéCFhe air in
a piston-ll ke diisyl ptecents Ebomected with the inner space 40 of the box

S via a circular inlet opening 38 (shown in broken lines in
FigT 3) of the same internal cross-section. The bottom
surface and the top surface represent the wide sides of
the rectangular cross-sectional shape of the box.

The inner space 40 contains distribution compon-

10 ents to distribute uniformly the air flowing in through

the inlet opening 38 over the surface of the exit

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

15 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 length of the perforated sheet 42

secured by means of bolts 44 to the top surface 34 of the

20 box 30 is greater than the diameter of the inlet open-

ing 38, but smaller than the length of the inner 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

25 secured to the side walls of the box 30 or is supported

in an appropriate manner on the bottom surface. In the

longitudinal direction of the inner space 40 the extent

of this perforated sheet 46 is restricted to an amount

which is somewhat smaller than the diameter of the inlet

30 opening 38. The passage cross-section formed by the

perforating of the perforated sheets 42 and 46 accounts

for preferably between 35 and 45 %, related to the
surface area thereof.

There finally follows, as the last distribution

35 component in the inner space 40 of the box, an air-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 space. The grid 50,
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over a wwdth of the outlet opening of at |east 150 mm 7. Devi ce
characterized in that the distribution conponent (48)
in the direction of flow has a pressure |oss of 15-20 Pa at

according to C.aim6,

which is | ast
0.6 msec. 5

condi tioning of .weavi ng machines, with at |east one local air outlet (22)
for each weavi nghigkhishdofmed. diwar gsampls i Pydaiwinehgridhef ggtllegivepeni ng

8. Device according-tom-Caim6 or 7, for the air

(32) is intendedyt9a£§E mesh width, is supported on a narrow frame 52,

10

15

20

25

30

35

which is provided at the bottom surface of the box. The
frame 52 limits the exit opening 32 by the length 54 and
the width 56. Preferably, the mat 48 is fitted in the box
for example by demountability of the frame 52, so that
its accessibility for the purpose of exchange is possible
at any time. A foam material with a pressure loss of 15 -
20 Pa at 0.6 m/sec has proved to be suitable for the
mat 48.

Together with the distribution components 42, 46,
and 48, the box 30 represents an air distributor 60. The
described design and arrangement of the distribution
éomponents in this box give a stepwise distribution of
the air flowing in through the inlet opening 38 into the
inner space 40. As a result of the perforated sheet 42,
which, also acting as baffle plate, lies opposite the
inlet opening, only a part of this air can pass through
in the direction of the arrows 62, while the remainder is
deflected to opposite sides in the longitudinal direction
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 velocity in the pértial
stream flowing without deflection in the direction of the
arrows 62, this partial stream must still overcome the
perforated sheet 46. The partial streams 62 and 64 thus
arrive at approximately the same velocity at the mat 48.
Besides a further balancing, a fine distribution of the
air takes place at the mat 48 and upon passing thfough
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 between
0.5 and 0.8 m/sec is appropriate. Thus, the Quantities of
air may be designed to be different, within certain
limits, even in the case of the same dimensions of the
air distributor 60.

In operation, the air conditioning plant delivers

conditioned air, which emerges from the local outlet 22
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oriented towards the warp (16). 10 9. Devi ce according to one. of
Clains 6-8, charac- terized in that the outlet opening (32) of the air
outlet (22) is provided at a wide side of a box (30), which fornms the air
distributor (60) and which is approximately rectangular in profile and the
cross-section of which, 15 par al | el to & he wide side, appr oxi mat el y

corresponds to 4be Crﬂssféx%{éh' B89 eaetyfrqa&tgt%bqesww aﬂsoa istBRvi ce
according to one o? arac- terized |n.that ea|r di stri butor

ai s 6- Fu
(60) has, opposi¥Bet bs‘?]rﬁcgf“eBBe% RY {%8)e % HFE’E‘r?‘Bu‘P‘?Hﬁ' cIFPER_RY (42) as
20 a baffle cofipomentn/saed verttivail lyhedalirstaridbutargh ¢omthis case

exhibits a width of for example 300 mm, depending upon
5 the dimension 56. The displacement flow traverses the
distance, amounting for example to 0.9 m, to the wupper
group of warp threads 20’ of the shed 20 in compact form,
and impinges on said group upstream of the heald frame
assembly 8. Upon impinging on said group as well as on
10 the lower group of warp threads 20‘’, the air is deflect-
ed at least as the major partial stream 72 towards the
thread stop motions 6 and flows along the warp threads 18
counter to their direction of delivery. A partial stream
74 flows in the shed region along the corresponding warp
15 threads and flows away downwards between these. In this
case, both partial streams 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 conducted away and the relative humidity is kept
20 at an advantageous value. Since the warp threads 18 are
circumcirculated by the stream over a relatively long
period of time, a direct moisture take-up also takes
place, which has a favourable effect both for the weaving
process and also for the water consuhption. In particu-
25 lar, this applies to the influence of the partial
stream 72, which flows along the warp threads, envelops
these and screens them off in relation to the surrounding

air.

A spacing of approximately 1.2 m of the local

30 outlet from the warp running therebelow represents an
upper limit on economic grounds.

It should be added that below the weaving
machine 2, expediently in a manner known per se, a floor
opening 80 is provided, via which dust-laden air is

35 transported away.

It has proved to be 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 favours the deflection of the same or
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. ponent connected upstreamof the outlet opening (32) is fornmed by a

perforated sheet (46) and the last distri- bution conponent is formed by an
air-perneable mat (48). 11. Devi ce according to Claim 10, characterized
in 25 that the perforated sheet (46)_a§1d_the mat (48) are arranged .
parallel to the outlet opening (32). 12. Devi ce according to one of the

precedi ng cl ai MgpeChSFmi®h 80 HR1hBvel 8 a8k Lgalséfailbgt;%a@xm Rihks at
I east one | at eral out!l et openi ng.. 30 13. e Q.2 | ocal. ai r,_out | et,
which i s connecPRdOFLSRRHIOR REntiT i ST E2prahe! 4y é‘gng?’é? ' £35Fst on-t ype
di spl acenent f| &ipcekornt héfesrivormindigaongnafofl thxtvwaxp threads 18

can be achieved only over a sufficiently long period of

S action, this partial stream acts as its own conditioning

medium. With the objeetive.of a long period of action of

the air streams 70 and 72 respectively, the arrangement

of the air outlet 22 so that the stream 70 impinges on

the warp 16 or the back shed 20 directly behind the heald

10 frame assembly 8 is advantageous. On the other hand, in
the case of such an arrangement an air build-up takes

' place at that side of the heald frame assembly which
faces the back shed 20, which air build-up assists the
deflection of the partial stream 72.

15 Where the conditioning is also to take piace in
the region of the front shed or of the gate for the weft
thread spools, according to the invention additional
outlets similar to the local outlet 22 are to be provided
for this purpose, which additional outlets are supplied

20 from the air conditioning plant 26. Just like the local
outlet 22, these outlets are also to be provided in the

form of elements separate from the weaving machine.
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machi ne, especially of a weavi ng nachi ne. .

AR O

- 10

NEW CLAIMS

1. Process for the air conditioning of textile
machines, in which there is generated for each textile
machine, at a spacing from its textile material, at least
5 one conditioning air stream, directed downwards towards
the latter, chafacterized in that the conditioning air is
transported in the form of a piston-type displacement
flow to the textile material.
2. Process according to Clalm 1, for the air con-

10 ditioning of weaving machines, in which the conditioning
air stream is directed towards the warp, characterized in
that the conditioning air is transported by the displace-
ment flow to the warp threads. '

3. Process according to Claim 1, characterized in

15 that the warp threads are conditioned by a partial stream
of the displacement flow, which partial stream flows
along these.

4. Process according to Claim 1, characterized in
that, after deflection, the displacement flow directed

20 onto the back shed is guided along the warp threads in
the direction of the side of the warp beam.

S. Process accordlng to one of Claims 1, 2 or 3,
characterized in that a maximum outlet velocity of
0.9 m/sec is imparted to the displacement flow.

25 6. Device for the air conditioning of textile
machines, with at least one local air outlet (22) for each
textile machine (2), which outlet is intended to be
connected via an inlet opening (38) to an air conditioning
plant (26) and has an air distributor (éof.with a plural-

30 ity of sheet-like distribution components (42, 46, 48)
connected in series in the direction of flow, as well as
an outlet opening (32) which is intended to be arranged
.transversely to the textile machine at a spacing from the
textile material, characterized in that the outlet opening

35 is intended to be oriented towards the textile material
(16), in order, by means of the distribution components,
to distribute the air in a piston-like displacement flow
over a width of the outlet opening of at least 150 mm.
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7. Device according to Claim 6, characterized in
that the distribution component (48) which is last in the
direction of flow has a pressure loss of 15-20 Pa at
0.6 m/sec. )

8. Device according to Claim 6 or 7, for the air
conditioning of weaving machines, with at- least one local
air outlet (22) for each weaving machine (2), charac-
terized in that the outlet opening (32) is intended to be
oriented towards the warp (16).

9. Device according to one of Claims 6-8, charac-
terized in that thé outlet opening (32) of the air outlet
(22) is provided at a wide side of a box (30), which
forms the air distributor (60) and which is approximately
rectangular in profile and the cross-section of which,
parallel to the wide side, approximately corresponds to
the cross-section of the outlet opening. '

10. Device according to one of Claims 6-9, charac-
terized in that the air distributor (60) has, opposite
the inlet opening (38), a distribution component (42) as
a baffle component, and in that the distribution com-
ponent connected upstream of the outlet opening (32) is
formed by a perforated sheet (46) and the last distri-
bution component is formed by an air-permeable mat (48).
11. Device_accordingﬁto Claim 10, characterized in
that the perforated sheet (46) and the mat (48) are
arranged parallel to the outlet opening (32).

12. Device according to one of the preceding claims,
characterized in that the air distributor exhibits at
least one lateral outlet opening. '

13. Use of a local air outlet, which is connected to
an air conditioning plant and generates a piston-type
displacement flow, for the air conditioning of a textile
machine, especially of a wedving machine.
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