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DATE OF RECEIPT··························•········ 
Rrocdsd and device for the air conditioning of u 

weaving machine 

The inve~tion relates to a process for the air 
conditioning of a ·weaving maohLne according eo 
preamble of claim 1, and to a device for tha 

conditioning a weaving ma.chine. 

't.he 
• ai.r 

With the objective of reducing the interruptions 
ot operation of powerful weaving machines, which inter­
ruptiona re~ult mainly f%om thrQad b%Qakagas, attemptQ 

lD have been JDade for a relatively long time.to optim.i2e the 
weavinq conc:i.itions. Endeavours to aohi~ve this objective 
just by influencing the space air conditioning of a 
weaving ma.chin~ room reisul t in a lArge volume flow o~ 
air, with a larqe power requirement per ~achine. 

15 .However, in connection with duet removal, proces-
ses are also known by which the climate di~ectly at the 
wc~vin9 machine is influenced. rn a known procass of thi~ 
type, conditioned air ie supplied both via ceiling 
outlets distributed within the room and also through 

20 local outlets. In this case / for each machine a local 
outle'C is provided,. which exhibi'Cs a elot;-shaped exit: 
opening at a. i;pa..c:ing above . the warp.. In anothe~ kno""'n 
prooeae, the local outlets are dispoued b~low ~he warps. 
In both caisee, the exit opening extends approximately 

· 25 transversely to the warp over its full width and releases 
a jet of conditioned Air, which jet ia directed toward~ 
the warp •. 

30 

35 

In a- report entitled 11 Wea.vi,ng ·machine dust 
removal and air conditioning of a weaving machine - a 
conflict?" (Dr. -I:n9. Helmut; weinsd.Hrter, Dipl .-Ing. 
Ulrich Stark), · preaented on the occasion of tha 6th 
Weaving Industry Colloquium (16/17 October 19~0) and 

• published by the Institute for Textile and Process 
~echnology, 7306 Denkendorf, ~ermany, an experimental 
arrang.ament ilil dG1acribad which exhibiti; a looal outlet crt 
the above type, which outlet ie directed vertically from 
above onto the back shed. 
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In the aa.)ority of aaaaa, tha air conditioning of 
the :machine using local outlets brings, related to the 
frequency of thread breakage, a marked improveJDent as 
coinpared with applications in which an influence is 

5 exert~d on the hWllidity ~Qnditioq§ at the weaving machine 
only via the space air conditioninq. In addition to this, 
there is also a considerably lower power requirement. 
However, in order to achieve satisfactory results it is 
a~~ll necessary ~o genera~e considerable volume flows of 

10 air, and aa far as the operating ooata are concerned the 

inc~ea9ed maintenance effort for the cleaning of the 
loc~l outleta is also significant. 

15 

20 

fhe object of the invention is to provide a 
proee~s which brings an effective oon.diticning with a 

considerable reduction of the air conditioning costs per 
waaving machine by reduced power requirement and volwne 
flow of air as well as lower water consumption, without 
c:eAtin9 4n impermiaaible obstruction in visuai te.rutS o~ 
fo~ accessibility • 

The object· of the invention is.achieved by the 
measures of the defining clause of claim 1. 

tn the present contex~, a p1s~on-~ype displace­
ment flow is.understood. as referring to a low-turbulanee 
flow with a distribution which is approximately uniform 

2S over its full cross section and appx:-oximately equal 
veloc~ty, In this caae, exit velocities between 0.3 and 
1.2 m/aao enter into oonsideration. 

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 io re5ponsible for this ie 
mainly the relatively hioh &xit velocity which is re­
quired for the throughput of the required quantity of 
ai;r. Investigations demonstrate that in the fix-st in-

lS stance a considerable part or the conditioning air blown 
•• out does not reach the (ati11 noninto::cwovGn) warp, 

threads. Subsequently 1 il pa.rt of this air rebounds at the 
warp, without being ·able to give off ita hUJDidity. Thie 
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means that conlilidarably more conditioned ai.J: iauliJt be 

_conveyed than comes into action at the warp to achieve 
the relative humidity aimed at. 

The displacement flow employed according to the 
5 invention pormita ~ quite con~ider~~le 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. 

ay virtue ot ~he displi:1.ce111ent flow which is in 

10 practice compact b~t t.rhich impingea on the warp at a lcw 
velocity, this flow does not rebound,· but is mainly 
deflected. This deflection takes place gently and while 
preserving the piston-type natnre, in order to flow away 
along the warp threads, mo.inly in the dire~tion of the 

15 warp beam.. ~hie gives an optim~l utilization of the 
cond.itionin9 air and it becomes possible to influence 
directly the hwnidity of the warp threads themselves, in 

c~der to condition these for the sub~equent proceasing. 

With relatively small quantities of air and a low water 
20 reqnirement, optimal humidity is thus created directly at 

the warp, and the latter is kept to a hiqb degree dust­
free. Accordingly, the air condit:ioning cosi:s may be 

considerably reduced. 
As a result of the particular properties of the 

25 piston-type displacement flo~, only a negligible quantity 
of surrounding air is set into motion by inductive means. 
ConaequQntly, vir~ually no transport of eucb surroundi~g 

air in the direction of the warp is initiated. This is of 
importance in circumst~noes in which the relative 

JO humidity in the weaving room is considerably below the 
optimal valuee 4n~ CAn counteract tho poGitivc influence 

of the conditioning air at the warp. 
· The piston-type displacement flow permits tile 

creation and maintenance, within its cross se~tion, of 
35 conditioni:s which are different from those ot the sur­

roundings. By designing the cross sectional shape and• 

dimensions, it is accordingly possible to control the 
climate of each respective zone.at a textile maohina with 

. '. ·! . : .•.• · :, •, <·~ ... : .. , ,: , .. ·. 
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raapQot to requi~ed propartiG&. Tha_antry of entrained 

matter and dust from the· surroundings into this zone is 
likewise prevented• If this is required, it ie according­
ly aleo possible to control at a machine or within the 

5 delivery re~i~n Qf tho textile ll'IAterLal, a pl~rality of 

zones, by a respective piston-type displacement flow; in 
this case, the climatic conditions in these zones can be 
deeigned to be different. Accordingly, piston-type 
diaplacement tlows ma.y be employed wit.11 advani:age also 

10 for the a.~r conditioning of other taxtile prccednres and 

pxoaesses such as for example in carding,_in depositinq, 
storage and take-up of the slubbing from the can, in 
stretching and spinning, as wall as in twiating. 

Tha experience gained in the application of the 

~-

15. process according to the invention as well as in the _._ 

operation of the device which is likewise according to 
the invention has shown t·hat the avoidance of the circu-
1ation of surrounding air aluo has a beneficial e£f ect in 

the sense of the·reduction of the ~ain~enance expendi-
20 ture, especially with regard to cleaning in the region of 

the local outlets. 
The process accordinq ~o the invention and the 

device according to tha invention are explained in 

greater detail hereinbelowwith reference to an illustra-
25 t.lve esiibodiment relating to . the a.ir conditioning of a 

weaving Machine aa well as with ~eference to the drawing. 
In the dra.~ingr 

Fig. 1 diagrammatically shows the conditions at a 
weaving m~chine equipped with a device accord~ng 

30 to the in~ention, in the applioati~n of an 
embodiment of the p~oce&s; 

Fiq. 2 shows a vertical gross section along line II-II 
in Fiq. J, through the local outlet of the device 
according to F!q. 1, which local outlet i6 shown 

35 on an eni~rged scale, and 

Fig. 3 sho-s a bot tom plan view of the loca1 outlet 

acco•ding to Figs. l and 2, partly broken away. 
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In Fig. 11 reference nwne~Al 2 9cnerally dedig­

nates a weaving machine having a warp beam 4, thread stop 
motions 6, a hea~d frame assembly 8, a alay 10, and a 
cloth be~ 12. The ~orp thrcAd~ vhich.f4es over A back-

s rest 14 and which. form the warp 16 are designated by 18 
and the back shed of the shed adjoining the thread atop 
motiona 6 i~ indi~Ated at 20. 

In the illustrative embodiment sbown, a local 
outlet 22 is dispos~d above the weavin9 JDAchine 2 and at 

10 a. ispo.cing fx::-oiu the warp 16 or thca back shed. 20, which 

local outlet is su.pplied with conditioned air -via. a 
line 24: from a.n air conditiar1i.n9 plant 26. The locp.l 

outlets of all further weaving machines of ~he weaving 
room (not shown) are also connected to the same air 

15 . conditioning plant 26. ~be local outlet 22 possesQes an 

20 

·exit opening 32 directed downwards towards 'the warp 16 
and extends horizontally over the entire vorkinq width of 
the wea.vin; machine" 2; in thia oa.sa, thca o.xit opening ia 

directed app.roximately at right angles ~o the general 
extent of the warp. The design of the local outlet is 
evident from Pigs. 2 and 3. 

As may be· inferred. from the cross sectional 
representation of Fi<J. 2, the local oatle't 22 comprises 
A box 30 of elongate form with uniform rectanq~ldr cron~ 

25 section over it~ longitudinal extent. The box 30 is 
closed on all sidas with the exception of tha botto1n 

ourfa..cc :forming :tbo =xit op&ning 32. At the top sur­

face 34 of the box 30 there is provided, approximately at 
the longitudinal center thereof, a aylindi:ical connecting 

30 pieee 36 for connection with the.line 24, which connec~­

in9 piece is connected with the inner space 40 of the box 
via a .circular inlet openinq 38 (shown in broken lines in 
F~g. l) of tho same internal croea section. The bottom 
surface and the top surface represent the long sides of 

35 the rectanqular cross sectional shape of the box. 
~he inner space 40 contains d~stribu~ion compon­

ents to distribute uniformly the air flowing in through 
the inlet opening 38 ovec the surface of the exit 

--··-·---------
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~pening 32 t:lnd to 9e11erGte the dioplaceJnent flow which is 

provided according to the invention. The&e distribution 
components comprise, seen in the direction of flow, a . 

eerfor4.ted 11heet . 42 which extendo ?O.rcllel to tbe top 

aurfe.ce 34. but at a BDacinQ from the latter, over a . - -
c:entral longitudinal region and the full width of the 

inner space 40. The length 'of the per;forated sheet 42 

secured by means of bolts 4 4 to the top surf aoe 3 4 of the 

box 30 is greater than the diameter of tr.e inlet open-

10 ing 38, but smaller ~ban the lengt:b ot ~he inner space. 

15 

20 

Below the perforated sheet 42 there eletends, likewise 

f&rallBl to the top aurface 34 over the. full width of the 

inner space 40, a tur~her perforated shee~ 46, which is . . 

secured to the ~ide walls of the box 30 or is supported 
in an app~opriate JUa.nner on the bottom aurf~cG.· In the 

longitudinal direction of ~he inner space 40 ~he exten~ 

of this perforated-sheet 46 is restricted to an amount 

~hich io a~what smaller thkn the diaa~ter of thG inl~t 

OJ?ening 38. The passage cross ·section formed l>Y the 

perforating of the perforated sheets 42 and 46 accounts 
for prefe:r&.bly between 35 and 4:5 %, related to the 

surface area thereof. 
~here finally follows, as the last distribution 

component in the inner opa.c~ 4~ of the box, A-n a.iz:-porJne-

2·5 able mat 48, for example of an appropriate foam material, 

which mat is clamped between a peripheral f lan9e 58 of 
the bo~ And~ grid SOa Mat 48 ~nd q~id SO extend ov$r the 

full length and width of the· inner space. ·Tne grid 50, 

which is foODed, for exatllple, by a wire grid of relatlve-

30 ly large meeh width, is supported on a narrow frame 52, 

which is provided at the bottom surface of the box. The 
fxe.me 52 1izn.ita the axit opening 32 by the length 64 and 

·the width 56. Preferably, the ~at 48 is· ~i'tted in t:he box 

for example by dem~untability of the fraoe S2, so that 
35 its aoaaaaibiltty for the purpo9e of exchange ie poa8ible 

at any tiJae. A foam material.Wi'th a pressure loss ot 1$ -
20 Pa. at 0 .. 6 m/sec has proved to be ·suitable for th"h . 
mat 48. 

.. 
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Together with ~ho distribution componenta 42, 46 

and 48, the box 30 represents an air distributor 60. 'l'he 
described design and arrangement of the distribution 

components in this box give a stepwise distribution of 
5 th .. ·-=:r z1-..-·:-- in t"--··c" .,.,_ , .... ,_ ........... "'1'4'1"19· 36 into t:hP. y ....... 4 M'W..&..•J~ • && ... ..,"6._..._ --.a • ._. .-a111 ___ -.-----•• •• - .. _ ... 

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 throuqh 
in the direc~1on of tbe arrows 62, while the remainder is 

· 10 . deflected to opposite aid~a S.n the longitudinal clirGcticn 

of the inner space 40 with low pressure loss, without 
having tQ overcome an impediment to flow on the further 
path to ·the JDa~ 48, i.e. in the d~rection. of the 

15 

20 

ar.-0\1.&11 64~ :Cn order to reduce the velocity .in the partic.l 

stxeam flowing without d~flection in the direction of the 
arrows 62, this partial stream mnst still overcome ·the 
perforated sheet 46. The pArtial streams 62 and 64 thus 

a~rive at Approximately the aaJlle velocity at the mat 48 • 

Besides a further. balancing, a. fine distribution of tbe 
air takes place at· the mat 48 and upon passinq thro~gh 
the latter a piston-type displacement flow formed of the 
f ine&t atrealll lines is created.. For 't:he outlet velocj.l:y, 

in the present context a restriction to valuQs of between 

O.S and o.e 111/sec·is appropriate. Thu~, the quantities of 
25 air may be designed to be differant, within certain 

iimi~s, even in the case of the same dimensions of the 

air diQtributor 60. 

In operation, the air conditioninq plant delivers 

conditioned air, which emerges from the local outlet 22 
30 (Fig. 1) formed by the air distributor 60, as a piston­

~ype diopl4coment flow 10 1 ••9• with an outlet velocity 

of 0. 6 m/ eer! vertically downwards and in tbis case 
exhibits a width of for example 300 llllR, dependinq upon 
the diroenaion 56 ~ The displace;nent flow traverses . the 

35 d.istAnce, amounting tor example ~o o., m, to the upper 
group of warp threada 20' of the. shed 2~ in oo~pact forizt, 

and impinges on e~id qroup upatrelilll cf the heald fr&.1ne 
assembly 9. Upon impinginq on said group as well aa on 

. . ·-·----. ·.\i 
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the lowQr qroup of warp th~eade 20'', the air is d9f1eot­

ed at least as the ~ajor partial stream 72 towards the 

thread stop inotions G and flows alonq the warp threads 18 

cou~ter to their direction of delivery. A partial 

S &treG.m 7~ 74 :::lQ~::: !.::. the r;h.ed region a.lon<J the corr~•­

ponding warp threads and flowt?S away downwards between . ' 

these. In this case, both partial streams of this air 

create in the environment of.the warp 16 a climate ~hich 

is sui~able tor ~he transporc and the processing, in thae 

10 heat and dust are condu.cted away and the relative humidi­

ty is kept at an advantageous value. Since the warp 

threads ·1e are circumcirculated by tb.e strealll over a 

relatively long ~eriod of time, a direct moisture take­

up aleo takes plaoe, which ha~ a f~vorable effect both 

15 for the weaving process and also for the water consump­

tion. In particular, this applies to the influence of the 

partial stream 12, which flows along the warp threads, 

envelope thee~ and screen5 the~ off in relation to the 

surrounding air. 
20 A spacing of approximately 1. 2 m of the local 

outlet from the warp running' therebelow represents an 

upper limit on-economio groun~s. 
lt ahould he added that below the weavin9 

machine 2,·expediently in a manner known per se, a floor 
25 opening 80 is proV'ided, via which dust-laden air ie 

transported a~ay. 
It baa proved to PG the ca.se tha.t. the arrangement. 

of the local outlet 22 so that the displacement flow 70 

impinges on the upp~r. group of warp threads 20' ·at an 

30 acute angle greatly favors the deflection of the 86.Dle or 

the forme.tion of A relctively lArge partial streCU11 72 ~nd 

·an orientation of the same parallel to the warp thr~ads. 

Since an effective conditioning of the warp threads 18 

can be achieved only ove~ a sufficiently long period of 
35 Action, this partia1 stream aces as its own condi~ioning 

medium. With the objective of a long period of action cf£ 

the air streams 70 and 72 respectively, the arrangemant 

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

-



·-

• 

....... .•. · .. 
-\;. - -- ·.-.. 

- 9 -

the warp 16 or tha baok shed 20 d.ir.a-otly hehincl the heald 

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

place a.t that side of the heald frame assembly which 

5 feoee the back ehod 20r which Air build-up G~aiat~ the 

deflection of the partial stream 72. 
Where the conditioning is also to ~ake place in 

the region of the front shed or of the gate for the weft 
tn:read ispools, according to t.he inven~.1on add1-r.ional 

10 outlets similar to the looal outlet 22 are to be provided 
for this purpose, which additional outlets are supplied 
fro~ the air c~nditioning plant 26. Just like the local 
outlet 22, these ou~lets are also to be provided in the 
form. of elementa separate from the waav~ng niachine • 

:-·--···-~-----·-·---. .. 
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Pc.tent cla.im~ 

1. A process for the air conditioning of a weaving 
machine, in which there is generated for each weaving 
machine at a spc:acin.9 from ita warp, o.t least: ona condi-

5 tioning air stream directed towards the latter, wherein 
the conditioning air is transported in a dow:iwardly 
directed piston-type displacement flow to the warp 
threacls. 
2 • ~ha procasa aa cla.i.:nad in clai.Jn 1, "'herein the 

10 warp th:eads are conditioned by a partial stream of the 
displacement flow, which partial at ream flows along 
theee. 

15 

3. c.tihe 'p:cooefis ae clea.ianod in ClClizn 1, wherein, a.ftei: 

deflection, the displacement flow directed onto the back 
shed is quided along the warp threads in the direction of 
the aide of th~ warp beam. 
4 • !rhe proceisa AS clG.imeci in one: of claime; l, 2 

or 3, wherein a JPaXimum outlet velocity of 0.9 m/sec·is 
imparted to the displacement flow. 

20 5. ·A device for the aii; conditioning of weaving 
machines, having at lease one local air outlet (22) tor 
each weaving tiaehine (2), which outlet i$ connected via 
an inlet opening ,(38} to an air conditioning plant (26} 
and is intended to generate an air stream. (70) diraoted 

25 downwards into the region cf the· \iarp ( 16), wherein an 
outlet openin~ (32) of the air outiet extend~ trAn8veroe-· 

ly to the ~arp and at a spacing from the latter, an air 
dist:ributor ( 60) ia _connected upstream of the . outlet 
opening, which air distributor exhibits a plurality of 

30 flat dis.tribu-cion componen-cs [42, 4CS, 48) wllich are 
connected in series in the direction of flew, and wherein 
the o~tlet opening exhibits a width of at least 150 r.un. 
6.. ~he devic:e as claimed in claim 5, wherein the 
ou~le~ opening (32) ot the air ou~let ia provided a~ a 

JS long side of a box (30), vhich £orma the air distribu!­
or (60) and which is approxi~~tely rectangular in profile 
and the c:::roas section of which, parallel to the lonq 

. -
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side, approximately corresponds to the cross section of 

the outlet opening. 
7. 'I'he device aa clafJ:iled in claim 5 or 6, wherein 
the distriJ:>ution components comprise an air-permeable 
.,.....,4- {Ao l .-.-.A - ---~-- ........ ~-1 ,....\..,,..._.....,.._ I A~) _ ........ ..;_ •-·•l.. ___ ,.. _____ : n ,.. '"-• •w I .... ~.... .... t' ....................... _ - .. ~ ........ \ ,., f - -

further distribution component (42) disposed opposite the 
in~et opening (38) is provided as baffle component in the 
air distributor (60). 
e. The device as claimed in claim 7 / whereJ.n '&he 

10 perforated sheet (46) is dispo&ed, in the direction 0£ 

flow, upstream of the mat { 48) and parallel to the latter 
and to the outlet opening (32) and the surface extent of 
~he ma~ is ap~roximately the same as the cross section of 
the outlet opening. 

15 

20 

9 , The device as claimed in one of the preceding 
claims, wherein the air distributor e~hibits at least one 
lateral outlet opening. 
10. Uaia of a displaoement ·flo~ outlet as a. loc::ll.l. 

outlet for the air conditioning of a textile ma.chine, 
especially of a weaving mach~ne. 

-----·------·-----·--
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