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WO 2004/111321 PCT/ CH2004/ 000337 Loom *159159*
Technlpal field The invention relates to a | oom
according to the 5 preanble of claiml. Prior art A

38$2%qé%g{§#é#?e initially mentioned is geyomyddodnodd337

_ oom contains a warp thread ten3|on|ng
10 device and a sheddi ng devi ce which has warp threads

pretensioned into a first sheddi ng position.
mams canc < of B ven ol o AN
"‘ g*

being control neans actuable by neans of actuators
i heonneealsfieldring the warp threads selectively into

eﬂﬂége{'ﬁ?%?%fgﬁhsfgﬁagésxe%% Vi closmVveadderadi® to the
econd shedding position. There is the
JPEEAWRLEagE CLRAT, Lin this loom the Iifting device

qu!pped MAtP the drivers has to nove al ong the

entire travel of the 20 warp threads fromthe first
SE538£ﬂ§£g03|tlon as far as the second shedding
pasiltdom. ofh&hiel ftypey dnitéallyhapestioranathsis o keyosgyt prom

wbebé9i¥§h5 |Qﬂ@ ﬁb@%ﬁbonﬂ@ﬂdﬁﬁa‘%hﬁ f%KMéa@a@dnsiGnlng
I me-consum ng and, _on the aqthe eqU|res

hdgﬁéﬁed@% ﬁor%}égdd+%gordc?é’rlqeo Y 15 0iltF] hEIP; ntRFads
Ié%%éfaﬁébheae 1|trﬁ:oa 4 urihet enedﬂhagly poe;mumumem 1ifiting
war re S .asSsu :
pQ§VPF8n gﬁ@agﬂgre 3? 9%&?4?? ﬁbgﬂeV|cesgg€%fg tlon 15
h@:qﬁltgbpedemﬂtﬂun doridearst of arwEhet mmr@rﬁd%ad'éh%m hléﬁalng
I Nt O
Sﬁg&&Fﬁg p03| q%%ﬂgsﬁ ﬁ@aﬂﬁ b&t%égﬁéﬁﬁ%éxniﬁnbrder

S requlres l e nunbe
ditiov drisinani thet h\@rrpe sthreadgt S§&@Fr té"@é¥ i gjﬁ‘t‘?/ a?,pgﬁgement

I g1 RNl e COMkIRRt egh Rl eRRELOEREt WArgOSthreads into a
i ntensive. 35 Presentation of the inventign TQ gngﬁE
oSecead nsBREFASAY sPPSL FIPRovel eI DomSof t%ﬁe type age
| Rinaital | in Memtiisonesom F GBRe02ZFifting device equlpped with
the drivers has to move along the entire travel of the

warp threads from the first shedding position as far as
the second shedding position. The 1lifting device
therefore has to execute a relatively long travel,
which, on the one hand, 1is time-consuming and, on the
other hand, requires higher drive forces. In order to
avoid this, in WO 99/13145 there is a further exemplary
embodiment, in which the warp threads assume a middle
shedding position and there are two lifting devices
which each have drivers in order to move the warp
threads either into the top shedding position or into
the bottom shedding position. This requires double the
number of drivers, with the result that such a design
variant is highly complicated and consequently cost-

intensive.

Presentation of the invention

The object of the invention is to improve a loom of the

AR

*G00002*

type initially mentioned.
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WO 2004/111321 PCT/ CH2004/ 000337 2 The set object is
achi eved by nmeans of the characterizing features of
cI al m 1l. Since the loomhas a second lifting device

to all the warp threadposye 0337
rmves ?‘Ee warp threads out of the 5 fi r?k shgﬁlﬂgdr:goo *

position into a switching po8ition effective for the
first lifting device, this results, for all the warp
tHieadset n @biecE si il e adeiered| i fa ngme@amsce of  the

V\@ﬁg{J c f? ﬁ{; f@QE{ﬁ%baQJf}’ cedyges, t8enceéWchehilm has
T d

trave first Tt th

fargﬁcqamit ilhéta@m th|5§ Iwgtlﬁ‘éke/\élsg%\ﬁa\?‘%% 2 aﬁ]ﬁorﬁqf warp

Otllt;rf’éccl)é heynsv WBDERY nnﬁ;gdsl | @Rei hmamj hehseadsd cheddifngthe
It1on evi ce t 1t

gH-’?Ed F’PﬁaéFn?or p\%ﬁ?&ﬁ Pheﬁ%rté)g\lfr eoﬁ“gs)%g&ijlner%o%gs’&lon

Nbfﬁeueive3|fme the Fitsind iddvingesdeancee &btiisvergsults,

pgﬁfl taneously. w%@pap%?&éa?' e ir‘i‘cz?ea%%r'yn tDeple second

orfence o | o6M I'S obt al ne In addition
ohi igingodenicedebiigh, mereeyeryl aurreqigklggeduces the

T%Qi?Mﬁ@nB“&QQveﬁoﬂJFEEﬂﬂﬁf1§§§cﬁltt@hblH&dﬂ@éMﬁﬁo that
comalso_ results.in [ ower noise enission

ABbanfagesud iEEANTe RENESSoPathEq SB¥Sare vzsae%l%r‘ffb%%a# only
chatNMe£2 tdHe 23vi ASEDid msiemhaumta tthlaae sseoondl shedding

[ift d 25 Lif [
o A SIS
sedmhdel fttrragedewfw mespivdy y thpyeatnsquigirl itess tlme
agygBLgagous &Eceacﬁﬁ%d'ﬂngQn?C|éévléesthéahatﬁér active

executes at [east travel of th rp
t BiBEd§angouRd Yshedan3o #BPrFﬁéaHggu gniBFrEABST | ryP the

\AFEE'fBangﬁgb? g,fdttlwér A lé’&ib@vb.\l&)’lég%?l %wécadi endss, owing
ady contai n
efBo e tAe&i Tt ai g Pﬁeg}lél 48 ds p?ﬁrs((? cW%??\QEd owing

3@bantnﬁemt?~emcwsbepgm1\nmﬁhtbhewéar st Bt | ilboimgalso
evi c as r._eac r I a control dro Wre
wirER Y zt&r il\l?eﬁog'le%t tﬂg\g%ep ehile83% b

an aSS|gned driver, preferably
of hook-shaped design, for the associated

Advantageous refinements of the loom are described in
claims 2 to 22.

According to claim 2, the second lifting device may be
a lifting beam extending over all the warp threads. The
lifting travel of the second lifting device may vary
greatly, and it is advantageous if, according to
claim 3, the latter executes at least half the lifting
travel of the warp threads in the shed.

For the design of the first lifting device, there are
various design variants which are already contained in
WO 99/13145. An embodiment as claimed in claim 4 is
particularly advantageous, according to which the first
lifting device has for each warp thread a control drop
wire with a driver slot and an assigned driver,
preferably of hook-shaped design, for the associated
warp thread. The warp thread can be brought selectively
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warp thread. The warp thread can be brought
sel ectively WD 2004/111321 PCT/ CH2004/ 000337 3 into
engagenent with the driver by neans of a control drop

r&é¥¥%%l by neans of the actuatOQCT,egngdvm@o337

e driver slot is assigned to the
dlsplacenent path of the dri¥er and, in the 5
switching region, is guided, via a control sl ot
rimo nengapenent| yinht Hhes@etyer obyh@edinsecef of sontrol

Jf‘cﬁi aC%E‘EQt g@f i ddMaild Veby Obkatk t her di spkace®itator.
t Iver 1nto a w dened de sl ot of ,the

dmﬂ¢ﬁﬁlﬁgo§0\M¥%9m1iyf55ﬂ|42ﬁ%?4%§ Pﬁtﬁﬁﬁu%??bﬁn8? to
t e Wed Dspiueared® ipaent hefcosheol dzlioer aaadrdi g t che

claim6, the guide ,slot rovi ded w
SFHECHTD TR g+%?e l?h@“&@ﬁ??oylarSpc n%goﬁa %%én}unnlng
wmﬂiqnéBﬁ wﬂsharehpettsteethstdﬂgeCTh@nd@il@hsniacement

f;‘ 'ngd '8 \%ﬁ%l' a'c?ﬁ{ ¥ apNaNtRAEOUS eV Rhth of the
or he control drop wre is forne 41
tdlEl\s@apen@D @ yn@evgdw%Q%S%Pae%lt‘r%e szlﬁé&d& Top

Wi £0. the 95!:Y§it!a§e Eﬁénﬁﬁ@rédﬁﬁkaevela@fy £his rv\%iﬁ;ﬁkﬂlfread
gul dance of F@- read fromapd to_the dr| i.S
th@?@b?hﬁcﬁp@@gﬁl QR)rﬁ?ﬁ%ﬁélQ$etﬂaF 2 fy 8ad (ﬁnglde

t heoones hgpgviaed wothfacrhhtahesifie.run of the warp
thread through the control drop wire, on the other

hand, according to claim@8 at |east the guide slot

ang plzrencdpmeol tHeot controdf Heep rwize | payt Heomonfigured

V\?gt her %1% dbe Jugssi ‘éecfrz.é) V\’atI'lh% Oﬁektﬂ@ncoﬁér OJ:lQ:[IQ@d in
enmnn e direction of run of the war r ead
sataim Wayld hadvangageessi onierevehe r}a "which

L?felfszfca%rl&fck% g{ﬁuaéomw forned | onerthdas@® of a
er
GPLoFHE WHED GHeyEREE PRITE bA e e he BV is
aﬁ@ﬁﬁdegg displladeay . fBr r&llllaibﬂe d;rumrsce)f of rt&e twarp
v by,
DeLIRUADIE P Al I8N DY IRALS £L 2neQEN ddildvidh. To

5°a par y sinpl e and
cpsbtettecthee watpt | orredd, Siore e WRe PARSads2Bfe tO

”‘B%’:‘EQ}EEa‘E%ChtgéserQHt Of andikslrpsheddicaa peBrbhgh the
€ second sheddin

control drop wire, O the other hand, according to
claim 8 at least the guide slot and the control slot
are offset relative to one another in the two side
walls of the control drop wire in the direction of run
of the warp thread, in such a way that a deflection of
the running warp thread in the control drop wire is

lower than 90°, preferably 10°.

There are various possibilities for driving the
drivers, there being preference, according to claim 9,
for all the drivers of a row to be movable up and down
by means of a common lifting knife. This affords a
particularly simple and cost-effective solution.

Since the warp threads are moved in each case out of a
first shedding position into the second shedding
position, their displacement travel is such that the
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position, their displacenent travel is such that the
WO 2004/ 111321 PCT/ CH2004/ 000337 4 elasticity of the
warp thread is not sufficient, as a rule, to ensure

f¥ﬂ§£ nctioning. It is theref e 47000337
%giéﬁqageous 1T, according to claim 10, thécnﬁgpp/ 3

thread tensioning devi ce has4an individual thread 5
tensi oner for each warp thread on the run-in sjde of
teleastwir i tnr efid$heo ware stererdgigeviate. Sukkl ¢EeRFonas a

of,1d he kpdi dflyphe WaERt§ BEgAEOERN tﬂiﬁfcﬂ:mbrﬁ%g&dapted is

nore closely to the re t t f
el e eanhsloves b reeb AP A cLEn"S0P  the

:ﬁgy@ntgeeg& t@n@d@h%hgn@evxﬁaﬂhamrandldduwadaallmhnead
re ., advant.ageous, however,

L e A0 POUEET g 25600 b 6 ke of
dﬁsegmﬂpasmeadat thb theeatieddinge devscaccabdi gnisgon of
Clalnlﬁgixﬁ 1VRERt fad 4 S%éW'gﬁgrébQ bEWgﬁﬂﬂd@a more

are arranged at a distance fromo
ambesely ate Bféte/ve’éﬁsw*éhvﬁaspaﬁll&ﬁ@éld QhecheniEsg thread

tensi oRer  ¥hegh ePAa0Cs 0Bl t hgywamaviehr eatk ansbnveserienal
q%greten5|on on_the wa r.ead. Accordlng to 2q§ﬂzm68re

: %ﬁéoﬁ?%teng?BﬁhnathEeﬁgner Y467 'a  t'énsi oni ng
w@d@@hta&h@udesugwwamerclalﬂBdannocﬁammlnﬂalslanmrél the

advant ag ot di [ Aten

ggHﬁ?ﬁa g éiagggnégo§?n§%§gga&% |s A so wa dﬁ%d as @

poaSQhIEhrgadpéeVLCGLar to arrange the thread 25

tensioner in a position deviating fromthe vertical.

The thread tensioner nmay be provided with_a,close

edecordhrgdés ghlaim i nBACHN R g hﬁr@ul ed via

?goééntg:&ew}]s eleﬁ%%&%}éefwh:&lﬁl@Orad‘ldTgafﬁambedh sach tdiseahce
nsi oner has a at un-in e .for

t AFeRd. O c AT 0218 S]Pﬁ#‘i%eneag (i}hread e%%fl gd, the

lﬁhﬁéadlmmismdﬂenam@pwﬁeengageseonnmmgawgrﬁfnnrqﬁd and

téﬁg%tgnqptggeeg Qloﬁokgg tgéSQ} @ﬁfeé@ tﬁ%cordlng to

F&Ri iy drFectton |ent , the thread
tehsamnéﬁllstﬁﬁbV|EégtenﬁlPhe Eﬁydlﬂé%tlgﬁn8566§Pteth a

tEQPB&Sgﬁﬂé'%@hﬁﬁtd'Wﬁg'débldﬁtéb éidﬂméﬁiﬁﬁtcyﬁﬂmhl4 is
era S|gnal roj &¢ |nq:out P ég&
dmp§€tﬁéﬁaﬁﬁa@F§BIac@ﬁ&ﬂ; % lCh He pret ion 1is
generated by a tensioning spring. This also makes it
possible, in particular, to arrange the thread
tensioner in a position deviating from the vertical.

The thread tensioner may be provided with a closed eye.
The design as claimed in claim 15 is more advantageous,
however, according to which each thread tensioner has a
lateral run-in eye for the warp thread. According to
claim 16, each thread tensioner 1is provided with a
guide orifice, by means of which it is mounted on a
holder displaceably in the tensioning direction.
Expediently, the thread tensioner is provided, in the
direction opposite to the pretensioning direction, with
a grip part which preferably has a signal part
projecting out of the direction of displacement. Such a
signal part may be, for example, a projecting head part
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signal part may be, for exanple, a projecting head
part WO 2004/ 111321 PCT/ CH2004/ 000337 - 5 of the
thread tensioner. As a result, a thread tensioner on

%g}) 5):lIreaa:‘_ql_fault has occurred can bgea T‘?%E&BPQ‘?OOMM
t he

Since it energes fromthe plane
thread tensioners which are bperating 5
satisfactorily. It is particularly expedient if,
aftortheg tbreadi mtensiones .t hidsad a ensednake, j sa thread

%ér?s{}%gexonoﬁ‘ Rl A é"htlgfbmsfaﬁlﬁ‘ q@ﬁ;e SO AEdA pé&h be

proj ects on one si I nsul at ed
atafeanirtl | ROBE| SBSAAY coTHREE 1HaPMeTdssperZaT nhl i H}ane

tde sidgs ofHidui deryidiea® OofwHikd thiead operating
tensjoner. In the event of a faulty warp thread

1SS DFAC ¥ e Wont act parts cone into touch with an
end face of the guide orifice, this touch bridging 15

t act i ¢
i L8 BEL TR L0 SpbhOBat, 0, oot ghons) ol 27
rmsubheea@onsnsnpnes psefagizanged s, @ hbaeder, wmca has

258 aaigr U4 chatm Ihidm ﬁ\f‘éf@cﬁi‘eows\‘rq&ﬁé hgead and

ensi oni n evi ce has a _control devic

odnieet ed Rt HeEWr | VS ofePRd KR | aitr?ré"\r}ch gpntact
rt&SchbBpeeAtial Wienafige beadesudt ttid thedearqrifice

ds a _whol e .are un redet er nk.nabl
\eherBs FBreda’tengitoea i, the LETEheT BE ROty warp
bshfmﬁ]SteﬁséloﬁE) lhhak icug thenti qEaEtts t bemeaiptpettogich with
%%1 ol %f tﬁeabgﬁﬁé'bé}fﬁé@lgth§s”96%ch bridging
advan ageous 0 in

Wever accor t
gelrer certages rand; ﬁh‘ﬁ@ FE%%@erl’P%eaV\E?blEe%th%l
provided with specific drive which contains a

SEne 25 a4 i R WO TR OAE ORI e

Cﬂ;@@sgﬁﬂ%en 1&Jomism 20t aecqgﬁlefmlﬁramlyhmledjt hagevwer badck a
ar er or the war r t
EEre ardorleg R LILaA0 g oh LhiReCI NS Red firead

F ng "devi cé. nsi on _
spena;lgodengcedleylcennehﬂsed ao chetroht r GEVAEE] ce"hlé?él 1s

Béﬂﬁﬂéétéaetgr Lyues deavtehgfmer ele%m@% pr tlme sQldH h way

can be control i n such

p@%dé?elcﬁpﬁ&lﬂle Ghen T3P £loeaR ?Bcﬁa HF i r?é’& é(fa’-’?% fhreads

baska whole are under a predeterminable tension force.
The retaining force may be generated by means of a
braking device at the warp let-off. An embodiment as
claimed in claim 19 is more advantageous, however,
according to which, to generate the retaining force,
the warp beam is provided with specific drive which
contains a selflocking gear. The warp thread tensioning
device can be further improved by means of the design
as claimed in claim 20, according to which it has a
back bearer for the warp threads which is pretensioned
by means of a tensioning spring device. The tensioning
spring device is connected to the control device, so
that the drives of the warp beam and of the cloth
take-up can be controlled in such a way that the
predeterminable tension force is maintained at the back

bearer. Various variants may be envisaged for the
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bearer. Various variants may be envisaged for the WO
2004/ 111321 PCT/ CH2004/ 000337 - 6 design of the
tensi oni ng spring device. The enbodi nent as clai ned

[ ' | particularly advantageougep /890337
tvg) %ﬁcﬁ@ej?lenm oni ng spring device hgg éﬁﬁggg /
spring wwth a flexion converéer which delivers 5

correspondi ng control signals to the control device.
|des iagdi 6 £ obheademsdiomg nido spwing 2@¢evige. wihp Embegdment

L£0SCR Rl ey Co it B desl gSﬁitha@l Alehnriteges,

I'S operatively connecte t he back bearer mﬂ
\Mﬂ@ﬂrdxnﬂatﬂs“@ﬁQQH#%%né?n§%PPéﬁgwﬁHﬂ%qga Y&E? 8 @

i@e sp¥iegy ofvithe d\’arﬂéﬂr&ﬁdéoﬂbéﬁheec Gt Scth n délelvers
béarer is greater than_th g& tensi on.f é’ n
aCOJéFéQ@?ﬁW eCQRFEPY SHBRALS Ep; CqESRFE S

ti&ﬁfEiWﬁﬂgSa&EOE&Qﬁglambtﬂﬂﬂxﬂmmﬁﬁs othehewampenﬂmmmad

[ oSt agcteh oo 18 e AN LY felaretor dtice
lwdoheh nia smmramewlyzocww@eti sRovig e BRER| beérerh@nd
fgﬁngoﬂggiﬁg %Etéﬁ%rdéﬂ&?(%witﬁwrﬁhicﬁnr@sb@h@%rwhen

sca ure shows t he sheddin deV|ce of figure %) K
|th¢h’é0r§@cplfoﬁ—hlq wauR 1? %@ﬁ%sw ichgoghbhSy &6’? ac

V‘Bégréfaga'.&.}s Q;;fretah:%riihﬁﬂdhngth85 gy cengfioh gliobecg; by a
Lgure 9 shows tge d| of a further loomwth
|ﬂ%¥%¥%h%?b%ﬁr%% eF%n BH% sinaside view figure

10 shows the thread tensioner of the I oomaccording to

fLour on. &, logegfsgﬁge 208,530 figure 11 shows a
dggéﬁf—gﬁ—gﬁ%—éev+ee—attﬁfgrﬂg—?g— figure 10.

Vay
i BEpempbariyngmbhdimgusat odn thiegdmyentsippnsre descrf%ed in

dhégéarﬁ@éélclal beiaw opmMhirdierdhce3btgenaial drbasngs in
warp let-off 2 which is designed, for exanple, as a

weRpCBéam from which warp threads 4 arrive at the
sheddi ng device 12 via a back bearer 6, individua

t?ﬁgﬁgetT”Siﬁgaésagdﬁggr%%tSQ Ehﬁgg% QEvhcgide view;

figure 2 shows a detail of the shedding device of the
loom of figure 1 on a larger scale;

figure 3 shows the shedding device of figure 2 in the
section III-III;

figures 4 - 8 show various work stages of the shedding
device of figure 2;

figure 9 shows the diagram of a further loom with
individual thread tensioners in a side view;

figure 10 shows the thread tensioner of the loom
according to figure 9 on a larger scale, and

figure 11 shows a detail of the device according to

figure 10.

Way of implementing the invention

Figure 1 shows diagrammatically a loom which, in
general, has a warp let-off 2 which is designed, for
example, as a warp beam, from which warp threads 4

arrive at the shedding device 12 via a back bearer 6,
individual thread tensioners 8 and catch thread devices
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WO 2004/ 111321 PCT/ CH2004/ 000337 - 7 10. In the
sheddi ng device 12, the warp threads 4 are opened to
fo¥n1? shed 14 ;Etohmhich can then be introduced a

r ich is beaten up at th
S@béo ,f¥§}#£EI a cloth web 20 Ps obta?ﬁgz@ﬁgb$gé090337
cloth web 20, held by a cleth holder 22, is taken wup
via a cloth take-up 24. A control device 26 serves
fiay. cnmtthbhsnydduag(ﬂﬂﬁlqmelﬂooﬁhﬁsWﬁﬁﬁn%ﬁ%ﬁ%@%h adre

thfe 2ad; tensi o pg %jvbﬁ@d 194 Whi &80 PRt | Ye0Ntdiens be

St 1 ake- up the drive, 28 of, ichis
(mnﬂrQﬂuQQﬂb§ Wekls WIraack LontRoFR d8yiREAURE siRp2t the
tL};@A §ledgg & I@bl ot ERstoa E0bER webnmoN ifso clitained.

marp threads 4 1s ven as nct
e At ABRT ¥ede 4% t ‘é\ﬁ?ﬁ Pet© &l&tlfjn %'ﬁﬂer ézthgs taken
[)@;5 a/Dana fc:ercﬁﬂE of?(kémeuyvarzp | @t -adritmely BGeviererat &PrVes
ans of. a brakin vice 29 or a specific drive,
%brmﬁP%Er% %ﬁ?%rgv% g%%ﬁected to the warp let-off via
§e!f|ock|ng gear. The warp thread tensioning device
aﬁgét '13%2{ 'i’s DRlikRa fwitigaah ﬁweaad ht@ﬂdlémﬂg Hevice

I VI

thread ten
el ielen nwwhé é?mrégsgg%ﬁnddf’ﬁ 'é' Exarrang‘?d the
S§PYe | defl%ﬂabhylar@b@mmoan@d Iy maanscﬁfethe control

retenS|o S the I 4
Paen ot opuchy BBafi | RE LR IeEd c‘é'@*l‘%%?“”@"”e
VabRmbhr eada14 ahe wptr@t anhme@@@d 4 mSo H e &S shelihdligion

it E
PEEL 188 et e | sgt'agerqiasﬁ 38candia 2. The
expaadanngAfbp:pgt offi fth%g*’aéé’wl(ﬁé:'ﬂf BanaeRRIFHFrEHRS PY

??ﬁgm§¥ 5 ORLLRl nef dgua@@rpg Eﬁf&ﬁdSpéC1§aCddere, in
evice having driver can 2% Agye q,
owbléh # SHPERHI A pﬁ%"?‘?‘“i’%?]eii-z Pnttgle( h‘%ar%eclzond e 4
sQ@QQqukgggit?@arFB Q?enaang>othadadfttﬁng@aﬁng42deV1ce
e ai,d of contr, me 4 nt ab
neOitouRn Yt RERREERS hr 203, §oE0, pAkpaotArpNadcd, an
s&hﬁﬁMrﬂﬂal|wmrpen@HgEantenﬁ%ﬁn@ﬁefﬁeréFg 4ﬁ;mﬁEﬁanged

the varp threadg, haue beeepyedB®Utar, the fichst example
shown, individually pretensions, by means of a
pretensioning spring 32, the warp thread 4 which runs

through an eye 34.

In the shedding device 12, the warp threads 4 are
pretensioned into a first shedding position F; between
a deflecting roller 36 and a cloth holder 22 which may
also be designed as an expander. A first lifting device
38 serves for the individual control of the warp
threads 4, said lifting device having drivers 40 which
can be moved out of a switching position F, into the
second shedding position Fi3 by means of a lifting beam
42. With the aid of control means 46 controllable by
actuators 44, the warp threads 4 can be Dbrought
selectively into engagement with the drivers 40 when
the warp threads have been moved out of the first
shedding position F; into the switching position F2 by
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sheddi ng position F1 into the switching position F2 by
WO 2004/111321 PCT/ CH2004/ 000337 8 neans of a common
second lifting device 48, as is evident in detail in

og%%%/]l . The control neans 46 cegiracg200a7000337
fc‘f"rop Wi res&%&%\/\hl ch are pretensioned by rrggﬁsoof a

pretensioning spring 52 agaitst a lifting 5 beam 54 on
which they stand via a stop 56. The actuators 44
owanes noffook peMBOIES sAdcre cddpEiade devhcendbk: p& sis
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side walls 68, 70 which are connected by means of end
walls 72, 74 and which thus provide a cavity in which
the driver 40 is mounted displaceably. In particular,
the driver slots 62a and 62b are arranged in the side
walls 68, 70 so as to be offset in the direction of run
of the thread in such a way that the warp thread, when
it passes through the control drop wire, 1s inclined at
an angle o from the vertical with respect to the
control drop wire which is smaller than 90°, preferably
40°, in order to keep as low as possible the passage
resistance of the warp thread through the control drop
wire and consequently the wear of the warp thread, on
the one hand, and of the control drop wire, on the

other hand.

The functioning of the shedding device is illustrated
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ot her hand. The functioning of the shedding device is
illustrated WO 2004/ 111321 PCT/ CH2004/ 000337 9 in

nmore detail with reference to figure 1 in conjunction
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a'loomwth a special design of the warp 35 thread

t ensi oni ng devi ce and of the thread tensioners,
As soon as the actuator 44 releases the control drop

wire 50 and the latter is lowered by the amount of the
switching quantity S, during the upward movement of the
driver 40 the warp thread passes via the control slot
64 into the widened guide slot 66 and consequently
outside the displacement travel of the driver 40. Then,
as may be gathered from figures 7 and 8, the warp
thread passes again into the displacement travel of the
second lifting device 48 and is moved over the height
H2 out of the switching position into the first
shedding position F; which is the top shedding

position.

Figure 9 shows a loom with a special design of the warp
thread tensioning device and of the thread tensioners,
which loom may have, for example, a shedding device
according to the loom of figure 1. The loom contains a
warp beam 2a, from which warp threads 4 are guided via
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whi ch | oom may have, for exanple, a shedding device
according to the loomof figure 1. The | oomcontains a
warp beam 2a, from which warp threads 4 are gui ded via

72%%44// LY PCT/ CH2004/ 000337 - 10 peTheakobez000337
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Thesscagwabotd Fhe control device 26a. The supporting
device 90 comprises a safety device 96 containing a
screw bolt 98, the head 100 of which 1is arranged
displaceably in a holding bell 102. The holding bell
102 is connected to the rocker 88. The head 100 1is
supported on a stop 104 of the holding bell. A
pretensioning spring 106 arranged outside the holding
bell 102 is supported, on the one hand, on the screw
bolt 98 via a setscrew 108 and on the holding bell 102
via a washer 110 on the other hand so that the head 100
bears with a corresponding pretensioning force against
the stop 104 of the holding bell 102. The screw bolt 98
is connected, further, to the leaf spring 92. If, then,
a tension force higher than the tension force set as
permissible on the leaf spring 92 occurs at the back
bearer 6a, the pretensioning spring 106 is compressed
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then, a tension force higher than the tension force
set as permssible on the leaf spring 92 occurs at
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event of a faulty warp tension, the thread tensioners
8a are displaced by means of the pretensioning spring
32a until the contact parts 118, 120 of the holder 116
stand against an end face 124 of the guide orifice 114
and trigger a fault warning. The thread tensioners lie
in each case between two guide elements 30a for the
warp thread 4 which is pieced up to the thread
tensioners 8a via run-in eyes 34a. On the side facing
away from the pretensioning spring 32a, the thread
tensioners each contain a grip part 126 with a signal
part 128 which projects out of the displacement plane
of the thread tensioners, so that it 1is possible to
detect those thread tensioners which indicate a broken
warp thread and for this reason are no longer in
alignment with the remaining signal parts 128. The
signal part 128 is formed by a head part projecting out
of the displacement plane.
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98 Screw bolt 100 Head 102 Hol ding bell 104 Stop 106
Pretensioning spring 108 Setscrew 110 Washer 112
Switch 114 Guide orifice 116 Holder 118 Contact part

WP deder@izant act WO 2004/ 111321PCT/ CeR@@¢h20033000337
13 - 46Control meansparts 48Second lifting
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337 - 14 Patent Cains 1 . Aloomwth
a warp thread tensioning devi ce and mﬁth a shedding
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PL et engiONivagpoft Hdwadmar P4t hr dadsofd@r to move the warp

threads (4) out of the first shedding position (Fi1) into
a switching position (F2) active for the first lifting
device (38) and in order to move nonselected warp
threads jointly into the first shedding position (Fi) as
a result of the pretensioning of the warp threads (4) .

2. The loom as claimed in claim 1, characterized in
that the second lifting device (48) is designed as a
lifting beam extending over all the warp threads (4).

3. The loom as claimed in claim 1 or 2, characterized
in that the second lifting device (48) executes at
least half (H;) of the 1lifting travel of the warp
threads in the shed.

4. The loom as claimed in one of claims 1 to 3,
characterized in that the first lifting device (38)
has, for each warp thread, a control drop wire (50)
with a driver slot (62, 62a, 62b) and an assigned
driver (40, 40a), preferably of hook-shaped design, for
the associated warp thread (4), the warp thread being
capable of being brought selectively into engagement
with the driver (40, 40a) by means of the control drop
wire (50) switchable by means of the actuator (44) .
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20 2. The loomas clainmed in claim1, characterized in
that the second lifting device (48) is designed as a
[ifti ng beam extending over all the warp threads (4).

g%% as clainmed in claim1l or pgmr/cH2004/000337
aracterlz in that the second lifting device (48)

executes at least half (H2)l>f-the lifting travel of
the warp threads in the shed. 30 4. The | oom as
claimed in one of clains 1 to 3, <characterized in
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SREEFETET DEFRAOD! oudftlskl cdirvery FrD ongacamsnt (64
witinime dbMeruelo, Witd) Bespests §p t Hee comt ¥t ipmp °of

e T i i

parheafi khel drdver cifacts) Jelat?n nefle RS Lot

slot) (62, thRacohebdli resswyned to the di spl acement

path of the driver (40, 40a) and, in the 5 swtching
region, |leads, via a control sl ot (64) running

obl i quehg WUUmr&spe&almedtheldcl@nm|@n eharacterized in

dﬁ?ﬁkagﬁgeghaag EE%F %%irhf%u% Qhurdhe ARl NMunning

into a wdened gui de sl ot
(B@yanﬂ the contrel &tep Wee: 10 6. The | oom as
claimed in claimb5, characterized in that the guide
sl ot (66 has a run sid 76) runni
cont r of 8| otOB4)2S 1§|1?1m?ﬁe FBon?ss 8% ﬁé&lf“ﬁ oneggf '
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wgre. (50 Jk the r.m_of e
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mo6AtL ed 7@ spl adeabl QrbEEWeen(‘%%e si‘de)wal Psipgs, meynted
28 8p12R8abo9baswekal FRE khael kMM E, (eBaracyerized in

8. The loom as claimed in claim 7, characterized in
that at least the driver slot (62a, 62b) and the
control slot (64) are formed in the two side walls (68,
70), the driver slots (62a, 62b) and the control slots
(64) of the side walls (68, 70) being offset relative
to one another in the direction of run of the warp
thread (4) in such a way that a deflection a of the
running warp thread in the control drop wire (50) is

lower than 90°, preferably 10°.

9. The loom as claimed in one of claims 4 to 8,
characterized in that all the drivers (40) of a row can
be moved up and down by means of a common lifting beam
(42) .

10. The loom as claimed in one of claims 1 to 9,
characterized in that the warp thread tensioning device
has an individual thread tensioner (8, B8a) for each
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that at least the driver slot (62a, 62b) and the
control slot (64) are forned in the two side walls
(68, 70), the driver slots (62a, 62b) and the contro

%q)tzt%o?@u(ﬁ"a)sz the side walls (68, 70pcheicreo0i’900337
relative to one another in the direction of run of

the warp thread (4) in suché -way that a deflection u

of the running warp thread in the_contro] drop wire
(BX)p i shreahef 4l han Sbe pratdrabiide ot 3pn85WarPTHETeads
oM s GléldRsidihoneePice) AT F2dp. B,

characterized in that all the drivers (40) of a row

can be noved up and down by neans of a conmon |ifting
beam *1He) 103R. aghe ladamwdsicl aiatd 10, onkavhcteaimed] in

tQ 9, haracterijzed i.n t r 'r;ﬁﬁéjd

trg?'%tr oﬁﬁﬁgtg%\ﬁage t?féssloa%$$néégfd\§%l Qﬁ#r1 a te%ssi gnecratCh
(thré&a] devieach WO 2004/ 111321 PCT/ CH2004/ 000337 -

16 warp thread (4) on the run-in side of the warp
threads (4) to the shedding devige (12 ;LZaiI 11. Thell
| 5dm dBhe| aikRQl i n a8 ai MLEAMSEhar 2Bt er $23HN 0 5 Phat 11/
t%@af%@%@ﬂii@cﬁls%ﬁne@%&@?baicﬁ d/%s:it;gnedga_ada l(YB)tCIils guided
thread devi ge. : e | ogm as ai n_cl ai_m r
Mia EWar JuLEfi AAFMSt %ha ac%g rggf’ﬁ#legae( f\)rl]']aglg%d at
Gali detsddnyéa fromguine cmoemnes (803 30s)wedn clwhkeh is
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etigage@mn thheadarnd hexaatand eRELESNEIPRetVhsBR HNRTP
tgﬁrgﬁap thread. 15 13. The loomas clained in claim

12, characterized in that the pretension is generated

by a tensioning weight. 20 14. The loomas clainmed in
cliai miBe ¢bamacieréZeiméd ihhafatine 1fr etdesiagtdsized in

ggﬁggatggebyp%eEggghgﬁin%sSp@é%%réégé %%a)wa tensioning

weight.

14. The loom as claimed in claim 12, characterized in
that the pretension is generated by a tensioning spring
(32, 32a).

15. The loom as claimed in one of claims 10 to 14,
characterized in that each thread tensioner (8a) has a

lateral run-in eye (34a) for the warp thread (4).

16. The loom as claimed in one of claims 10 to 15,
characterized in that each thread tensioner (8a) has a
guide orifice (114), by means of which it is mounted on
a holder (116) displaceably in the tensioning
direction, the thread tensioner having, in the
direction opposite to the pretensioning direction, a
grip part (126) which is preferably provided with a
signal part (128) projecting out of the displacement

direction.

17. The loom as claimed in claim 16, characterized in
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20. The loom as claimed in claim 18 or 19,
characterized in that the warp thread tensioning device
has a back bearer (6a) for the warp threads (4) which
is pretensioned by means of a tensioning spring device
(86), the tensioning spring device (86) being connected
to the control device (26a) in such a way that the
drives (82, 28a) of the warp beam (2a) and of the cloth
take-up (24a) can be controlled in such a way that the
predeterminable tension force can be maintained at the

back bearer (6a).
21. The loom as claimed in claim 20, characterized in

that the tensioning spring device (86) has a leaf
spring (92) with a flexion converter (94) which 1is
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