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(54) A PROCESS AND APPARATUS FOR EVENlNG SLIVERS/ .. 

(71) We. ZELLWEGBR USTBR Lm .• 
formerly known as ZELLWBGBR LIMITED 
USTBR FACTORIES FOR APPARATUS AND 
MAclllNBS, a Swiss company. of .8610 

.. S Uster, Switzerland. do hereby declare the 
invention for which we pray that a patent 
may be granted to us and the method by 
which it is to be performed. to be particu­
larly described in and by the following 

10 statement: 
This invention relates to a method of, 

and an apparatus for, evening or regulating 
slivers in regard to their. thickness or their 
weight per unit length during their forma-

15 ti.on in a textile machine, more particularly 
a card. 

There are already methods. and· appar­
atus for ·evening slivers which· function on 

· one of the following principles: 
20 1. The quantity of fibre material de-

livered to the textile machine is measured 
and the signal generated by measurement 
is used to regulate· the quantify of fi~: 

2 
2. The thickness of the sliver produced 

S is measured. the measured value con­
trolling the quantity of fibre delivered; 

3. The thickness of the sliver produced 
is measured and the measured value re­
gulates the output rate of the sliver de-

30 livered in such a way :that it is evenised. 
4. A regulating arrangement. generally 

in the form of a drawing arrangement. is 
situated at the output end of · the . textile 
machine. A measuring element preceding 

35 this regulating _arrangement . measures the 
thickness of the. sliver aild · controls · the 
draft of the drawing arrangenieitt in such.a 
way.· _that the thickness . of the sliver is 
evenised at the output end. · · 

40 The four regulating systems have the fol-
, ·· lowing fundamental properties: . 

Regulating systems functioning ... on the 
first principle involve ·the use of a com­
plicated and expensive· ·mea8uring element. 

45 Considera~le difficulties are involved in r I 

achieving the requisite long-term stability 
and adequate independence of the 
properties of the fibre material. It is not 
possible with systems of this knid to cor· 
rect brief fluctuations and - irregularities 50 
which can be caused by the textile 
machine itself. 
· Although regulating systems· functioning 

on the second principle enable simple 
measuring elements to be used. it is only SS 
possible with regulating systems of this 
kind to correct extremely long-term in· 
consistencies. · · 

Regulating systems functioning on the 
third principle . enable short fluctuations 60 
to be regularised whilst those functioning 
on the fourth principle enable even ex­
tremely short fluctuations (a few cen­
trimetres in length) to be regularised. Un­
fortunately, the principle disadvantage of 65 
these two systems is the variable output 
rate of the sliver delivered. This calls for a 
high-performance regulating unit because 
the sliver-deposition unit (the so-called can 
stock) also has to be driven at this 70 
v~ble rotational speed. Since production 
also fluctuates with the variable output 
rate. . the capacity of the textile machine 
cannot be fully utilised. in other words its 
efficiency diminishes. .. 75 
· The present invention provides a method · · 

for evening the cross section or weight per 
unit length Qf tile sliver. produced by a tex-
tile carding and drawing apparatus wherein 
fong . te:pn fluctua,ti<mS in the supply . of 80. 
material are corrected by a first regulating , 
µnit at a ·feed· end of the apparatus and 
short· ·tenn fluctuations·· are corrected by al­
tering the draft. of the material at a seeond 
regulating unit, whereµt: in order to . keep 85 
the speed of a sliver-deposition unit at a 
constant level, the material is ·supplied to a 
sliver reservoir arranged ·in a following sec­
tion of the apparatus. the filling level of 
the sliver reservoir being monitored and 90 



'E\l t 2 1 3~3 7]S lV . ___________ _____._ __ 2 

one or both of the Iegula. units, wherein supplied,_~ tJW:qleJ; .filin ·of .fib,¢ i$ fotjrl~ V 
~ mmllt<iril>B being 1 "' ~. . $e !W~cti9n \n ~ q~~tity o.f :Qla~ 
the difference betw~ tq var,!.al>l~ feeq ~t th~ output end of· the card, with the ~ __ 
input or output rate ·of e secoiid ~ suit that · the dra,~in.g ~emeD;t ~ \.). s gulating unit ~ the rate f travel of tb,e smtc4~ to, a lower dr~ i.e. to a iower 7{f"" 
sliver is corre<:ted ·and the average fillirig output ner unit of time. In order to com:pt 
level. of the sliver reservo~ Ie¥.tai.W! con- ~~~:i;tces in s~ occurring briefly be-
stant. tween the front cy~<fer 9 arid a can stock 
· The invention also provi a textile car- or coiler 16, there is provided a sliver re- .. 

10 ding and drawing apparatu having means servoir 11 know:p p~ se the filling level of 75 
for evening the cross~secti or weight per which is monitored ~t at least one point 
unit length of the sliver oduced by the (for example, by means of a photocell 15). 
afi'prsptararegultus,ating~e um~aisJt m. .. coam1.:p.thriseinfr-~ The :!ming level of the reservoir 11 can 

~ alternatively· be continuously measured by 
15 ~d Qf the ap~tl;l,$ fo:r . orrecti,ng tong- o~er meQ,11$. The signal obtained acts 80 

term fl~ctuatfonS jn the SU ply Of material ¥pPl.l ~e y~l:>Je ~V~ 10 ari.<f 17 µi_ the . 
~d ~ . s~ reguI~~ . _"t fo:r 11.l~e~ s~e that ~e filling of the sUver reservoir 
~¢ ~~ 9f ~~ -~ttjiaj, . . ~ sho_rt i 1 rem,iµns· witni:t;l predetel'.Wmed lii;nits. 
term fluctuation8 m the supply of the Thi.s . P~·- : be iwhiewd. . for ex~ple, by 

20 i:qateJ;ia.t ~ · ~v~r ~~C>ir. ~ed 41 -:~ f.!djgstin$ · ~ ay¢~~e. ~aft of a few ~t 85 
following section of ·the a · . _a:tus, ~~ l;>_etw~if the :Q;on,t cylinder ~ and the coiler 
fpr ~QP.itoring tl;\¥ ~ le -~X of the slivet f6., ·w. ~\lis. · w~y, ·the· ~lh•e( reservoir . i~ 
reservoir 1:J.nd'. fof 9~tai:p,ing a si,gnaJ fr~m Slowly ~~pt1ed. When the filling level fa1ts 

25 
!\µ~~ .:gi.oJ;J,it~. ~q ~ ..... ; . J;eSJObci~ !· below a dCsired minimum, the photQCell 15 . the Sl~ fQr fiifi~mg . . -. ' . . respond!\ ~d il\Cr~,el! ~e r9~tio.n81. s~ 90 
gulafu.i;g tj¢.U. in. ~JlrA ~ ~ '. tlmt th~ ~ of the feed· roller 3 so that the reservoir is level of the reservoir rem · CQJ;J,Stiµlt. filled ~ · · · · · · · · .. 

no!°6: &:~c:g~; ~Y~. !i~~f: ~~ tb.JnJ:eJ~~~~~t th8!9;:~ Frake: 
30 refer~ce to the ~mp... · dra~. nient is driven at a ·constant · rotatiorial 9S 

yili,~in,: · . ......~.1.,.. te ~ a ~~ wltjlst ~e front 9y~er 9. is. clrlven 
:f~e 1 show,s '~!-'El~ s~ m .,, .. at a v~l>Ie rotati<m~ speed. l>~t in ~­

card wi.tli. .a· sliver. ~~oir. _ollowiµg ~ i;e- case; the slive.r i;~~oir ll is a,rranged, be-
giilating unit at th,~· output . ·. • tweeq the dra'wing' arrangement 8, 9 and . 

35 Figure 2 shows a regula · syste~ W. a ~ ca.\~der roUers Uk · · 100 
card with. a, sliv~ ~ervo·,. ~e4ing th~ ··It is also pos11ihle to control, rather than 
t~ating Units ljt the P,\J.tp.µ wd. imd; mea.E!~. tb,e filling level of 1:he sliver re-
.. F@.re 3 sh9:Ws ~ C9.n,tii !Ued sliver r~ se.rvQir 11. :figure 3 sh~ws an an-8ilgement 
servoir. . l!\tj~ble · ~oi this p_1J,IJ><>&~. The · deviation 

40 · Figure. 1 d;i,agraiwna# . . · ill~~ a, from the a>veqlge draft b~ the draw- 105 
ca,r4 COD.$.i!\fu.18 of a .main lW.der. 1 which, ~11$ 9ylind.~$ s· · and ~ . ~s integraled by 
is p~eq ·by· a U<?ket.Jn 2 . . d a f~ .rol-: Wi'ean.11 9~ 9r · ~ffeten.tial m~haniarii 19. ~ 
\~r 3 1:1rcµrig ~.a :fegW~Ugg "t. 4 ~ of ~just!\ a ro.~~er. arm 2Q 00. which mn~ 

' fibre is. removed by way 9f . <to1fer 4 and ~ 21'' ,d . 2~' : ~ ~8'-~· The" . sliVe.r . ~ 
45 dc;>:ffing_ co~'1· s~ ·n.,' .. · ... · . ·.lhi. -~- o.~se g\li.~~··0veii .tli¢"wll.~ 21, o:ver·a fix¢ :i;9l- 110 al at .. :?.:.... ~n.. "'""'' !_;;.':,.·. 2. 2 a':Dd.·. . ... a_ v.er.· ~the. . -. - .. on.er. 21.· to +.1.. .e c. oil' er U,S.U 9 ,.~· .a:~ . ~ IS .a. ~.,.~ .,.... .,. ~ 

3.trweme:v,t <>:t. ~~4· ~ m.µ~ 1.Wll 7 ~~·; ':!'h
20

e.' ~~f. :i;~tatibo~ .91- ~e :b:ik~ wi~ a I'.~~· ~w.i,~. :~ w~ i~ @v~ at ·'°· ~ . is ~- . . -~ &µc ~ way . . . . 1t . 
so ?s~~ ~~¥qn~·sB.f¢ · ... '° fr~t cy~~ ~~"iV· ~~-~.~!lia •. ~~.--~iS~~:'l_ .. o~~,.._~n"a 1:-..... ~~f.i!!!!. us .'(.,: . w~ ~ di,i~ ~ ~. -~ ....... ::ir.r .. u.u..,,'t"!"C ..,.,.. y ..... • 

~. ~tiWJBil -~P'"'""' CA~trpU:ed- .\l}' el~etl~ ·~-:-:- ~- · ... ·~. . ~t<>Pli '6. i$. ~i""18. ne ·" . ·.' .. ~ .. ~fu . . . . .. f'!l1t 6 "fot ~ .AP,U~ -~ll· • cess.·. , ill! ·ci..-_.:i. Up .iw_·, -~ m~~;tiJ!:~~=~- ~~-· .. '' ~f -3:~~ .. ·~ ~itie -in~aSfugu.1.!.. .. _-_e.~ ·.··~ .. :'. ~~~~.~~----- :m,·ll.ers .. 
20
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~ignal 9r -~ ~ajmtlaW. ~- _,b~~.·fro,m .th~ 1. A. -~t 04. .for ~~·the. ~oss. sec--
60 S~. o~f ··the·~ l~ro· -~er· .trol.\3 • ~ugh~Wia. ¥con~ ti9n ~- 'W.e~(-~r ~l ··~ ~:~~. ~~ 125 ~ Ltm >llei :Produced by a ~xtile .. caidhig a~"~~ 

troller 13 provided with integrating apparatus wherein long term fluctUations m: 
component and a variable . ·ve 17, in the the supply of material are corrected by a 
sense that, if the output ra of the sliver first regulating unit at a feed end of the 
14 is too high, the quantity . f material de- apparatus and short term fluctuations are 

65 livered is reduced and vice-tersa. Through corrected by altering the draft of the 130 
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such monitoring being used to influence 
one or both of the regulating units. wherein 
the difference between the variable feed 
input or output rate of the second re-

5 gulating unit and tlie tate of travel of the 
sliver is corrected and the average filling 
level of the sliver reservoir remai~ con­
stant. 

The invention also provides a textile car-
10 ding and drawing apparatus having means 

for evening the cross-section or weight per 
unit length of the sliver produced by the 
apparatus. the said means comprising a 
first regulating unit arranged at the feed 

15 ~d of the apparatus for correcting long­
term fluctuations in the supply of material 
and a second regulating unit for altering 
the draft of the material to correct short 
term · fluctuations in the supply of the 

20 material, a sliver reservoir ~ged :in -~ 
fallowing section of the apparatus. means 
for monitoring the filling level of the slivet 
reservoir and for obtaining a signal fron;i 
such mo~toring, anq means responsive t~ 

25 the signal for influencing one or both re­
gulating units in such a way that the filling 
level of the reservoir remains constant. 

Some embodiments o~ the inv~tion will 
now be described by way of example with 

30 reference to the accompanying drawings. 
wherein: 

Figure 1 shows a regulating system :in a, 
card with a sliver reservoir following a re­
gulating unit at the output end. 

3S Figure 2 shows a regulating system in a 
card with a sliver reservoir preceding the 
regulating units at ~e Ol,ltput ~d. and, 

Figure 3 shows a controlled sliver re­
servoir. 

40 Figure l diagrammatically illustrates a 
card consisting of a main cylinder. 1 which 

.is preceded, by a licker-in 2 and a feed rol-:. 
ler 3 acting as a regulating unit. A ~ of 
fibre is removed by way 9f a doffer 4 and a 

45· doffing comb S. Instea,d of the otherwise 
usual calanper rolls t\lere is a d,.a\.Vlng 
arr~ngem,ent or ~econd i:egu~til;'.l~ ll,~i~ 7 
with a rear cylb,lder 8 which 1s ~ven. ai a 
Ca.nstant I'()tationa.1 sW¢ tW,Q a fron.t cylin-

50 der · 9 w1*b is dri.V.~ at ~ v~~bl~. 
i:o~ti9µ.~l l!peed conµ91Ie.d l>y el~en~ 
~own · P~t:- se. D,a:D;lely . an elem~t 6 f~ 

. . . ti.. +i.;;,.1.-n, f th sli 
~~~ "¥.~· ..-"""""'i~ 9 .. e .. !~· "· 
spe¢ regqlato,r ~2 ~ a ~ble ~ve W· 

SS l'he. ·. me8,$liting ~lem~ (i ca,n be &,q~ 
~ front of,· iii.side or. behind ~~ ~V(lllg 
arrangen;ien~ 7. A m~as~Hndu,caj 
signal or a manipulated variable fro.m the. 
l!P<=d regula,tor · 12 controls. the rota,tion,al 

60 speed of the· feed roller 3 through a con­
troller 13 provided with an integrating 
component and a variable drive 17, in the 
sense that. if the output rate of the sliver 
14 is too high, the quantity of material de-

65 livered is reduced and vice-versa. Through 
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the reduction in the quantity of materi'1 r 
supplied. ~ thinner film of fibre is fotined \,_ 
~t the output end of the card. with the r~ . 
suit that the drawing arrangement js .I':', 
switched to a lower draft. i.e. to a lower 77f:' 
output oer Unit of time. In order to co~ 
differences in speed occurring briefly be-
tween the front cylinder 9 and a can stock 
or coiler 16, there is provided a sliver n>-____ _ 
servoir 11 known per se the filling level of 75 
which is monitored at at least one point 
(for example. by means of a photocell 15). 

The filling level of the reservoir 11 can 
alternatively be continuously measured by 
otµer means. The signal obtained acts 80 
upon the variable drive 10 and 17 ~ the 
sense that the filling of the sliver reservoir 
11 remains within predetermined limits. 
This can be achieyed. for example. by 
adjusting an average draft of a few percent SS 
between· the front cylinder 9 and the coiler 
16. Jn this way, the sliver· reservoir i~ 
slowly emptied. When the filling level failS 
below a desired minimum. the photocell IS 
responds and increases the rotational speed 90 
of the feed roller 3 so that the reservoir is 
filled again. 

In the embodiment shown in Figure 2 
the rear cy~d,er 8 of the drawing arrange­
ment is driven at a constant rotational 9S 
speed whilst the front cylinder 9 is driven 
at a variable rotational speed, but :in this 
case, the sliver reservoir 11 is arranged be­
tween the drawing arrangement 8. 9 and 
the calender rollers 18. 100 

It is also possible to control. rather than 
meas~e. the filling level of the sliveJ; re­
servoir · 11. Figure 3 shows an arrangement 
~ui~able for this purpose. The deviation 
from the average draft between ~e draw- lOS 
ing cylinders 8 and 9 is integrated by 
~ean,s of a, differential mechanism 19. and 
~justs a rocker arm 20 on which rollers 
21 · ~d · 23 are arr~ed. The sliver is 
guided over the roller 21. over a fixed rol· 110 
for 22 and over the ·roller 23· to the coiler 
1~. The directiOJt of rotation of the rock~ 
8.\"111 ·20. is sel~ :in such a way that it . 
in91ves. downwa~ds as long as the d~wing . 
mang~erit 's, 9 is producing more sliver 115 
~an ·the can, ·stock 16 is' receiving. The 
wver. delivered in excess is picked up by 
die "increa5ing length ~tw~ the ~ollers. 
~rdingly, th~ · positi01,1 o{ the arm 20 
can be "directly used to control the re- 120 
gµla,te4 drive 17. 
. WHAT- WE CLAIM I~:- · 

1. A method for evening the cross sec-
tion or 'weight per uni~ length of the sliver 
produced by a textile carding an~ -~~ 125 
apparatus wherein long term flucmations iii 
the supply of material are corrected by a 
first regulating unit at a feed end of the 
apparatus and short term fluctuations are 
corrected by altering the draft of the 130 
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material at a secOnd :reguia.tbig unit. 
wherein. in order to keep the speCd of a 
sliver-deposition unit at a constant level. 

\ .. I the material is supplied to a sliver re-
5 servoir arranged in a following section of 

the apparatus. the filling level of the sliver 
reservoir being monitored and such 
monitoring being used to influence one or 
both of the regulating units wherein the 

10 difference between the variable feed input 
or output rate of the second regulating unit 
and the rate of travel of the sliver is cor· 
rected and the average filling level of the 
sliver reservoir remains constant 

15 2. A textile carding and drawing appar· 
atus having means for evening the cross­
section or weight per unit length o( the 
sliver produced by the apparatus. the said 
means comprising a first regulating unit 

20 arranged at the feed end of the apparatus 
for correcting long-term fluctuations in the 
supply of material and a second regulating 
unit for altering the draft of the material 
to correct short-term fluctuations in the 

2S supply of the material. a sliver reservoir 
arranged in a following section of the ap­
paratus, means for monitoring the filling 
level of the sliver reservoir and for ·obtain­
ing a signal from such monitoring, and 

30 means responsive to the signal for in­
fluencing one or both regulating units in 
such a way that the filling level of the re­
servoir remains constant. 

3. An apparatus as claimed in claim 2. 
35 wherein a first and second regulating units 

are controlled by an element measuring the 
cross-section of the sliver. 

4. An apparatus as claimed in either of 
claims 2 or 3. wherein the second re-

40 gulating unit has a take-off or front cylin­
der with a variable rotational speed and 

the sliver reservoir is arranaed after the 
said unit. 

5. An apparatus as claimed in either of 
claims 2 or 3. wherein the second re- 45 
gulating unit has a feed or front cylinder 
With a variable rotational speed and the 
sliver reservoir is arranged between the 
said unit and calender rolls of the appar-
atus. 50 

6. . An apparatus as claimed in claim 2. 
wherein a differential mechanism is 
provided for integrating the difference in 
speed between a coiler and a front cylinder 
of the second regulating unit and wherein SS 
means are provided for controlling the fill­
ing level of the sliver reservoir and the 
rotational speed of a feed cylinder of the 
apparatus on the basis of the integral value 
obtained. 60 

7. An apparatus as claimed in claim 2. 
wherein means are provided for adjusting 
an average draft of ·a few percent between 
a drawing cylinder of the second regulating 
unit and a coiler and the filling level of the 65 
sliver reservoir is only monitored at one 
point by a monitoring unit acting on one 
or both regulating units in such a way that 
the filling level does not exceed pre-
determined limits. 70 

8. A textile carding and drawing appar­
atus with means for evening the cross-sec­
ti.on or weight per unit length of the sliver 
produced by the apparatus substantially as 
described with reference to the accom- 70 
panying drawings. 

ELKINGTON & FIFE. 
Chartered Patent Agents. 

High Holbom House, 
52/ 54 High Holbom. 
London WClV 6SR 

Agents for the Applicants. 

Printed for Her Majesty's Stationecy Office by Tho Tweeddale Press Ltd., Berwick-upon-Tweed, 197S. 
Published at the Patent Office. 2S Southampton Buildings, London, WC2A IAY, from which copies 

may be obtamed. . 

I lllllll llllll lllll lllll II llll 
* C L . M . S * 


