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(57) Abstract: A method and apparatus for
asynchronous stretching and dynamic configura-
tion of yarn density and blending ratio. The ap-
paratus comprises a control system and an actu-
ator mechanism. The actuator mechanism com-
prises stretching, twisting, winding, and shaping
mechanisms. The stretching mechanism com-
prises a level one stretching umit, a level two
stretching unit, and a merging and twisting unit
that are in a front-to-rear arrangement. The level
one stretching unit comprises a combined rear
roller (10) and a middle roller (5). The level two
stretching unit comprises a front roller (7) and
the middle roller (5). Per the method, the ratio at
which two components are mixed and dynamic
changes of yarn density are controlled via a
level one asynchronous stretching mechanism,
and the magnitude of a reference yarn density is
controlled via level two synchronous stretching.
The method and apparatus not only allow preci-
sion control of changes in yarn density, such as
the shape of slubs attached onto a reference
yarn, also allow precision control of changes in
yarn color, such as the colors of the slubs and of
the reference yarn thereof. At the same time, by
controlling the middle roller to rotate at a set

constant speed, reproducibility of the pattern and color of a yarn of variable yarn density is ensured, and yarn-spinning effects are
improved.
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BT

P1* Vhii
kyi = 2
N7 gy * Vi + P2 * Vi
P2 * Vhzi
Kk, = 3
27 py # Vngi + P2 * Vizi
BB Y NEFEE N
AT Vhai \ 1 Vhy Vhai
Pyi—vq*(vz*01+ V, Pz)-eq*(vz *P1+Vz Pz) (4

ot eq =13 AL
Yl 0 BESE Y R AR BE R M — Bl SONMEHESR B, B pg, DUIZBLN R
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BN S B R R ML 7 A Vio A Vieos 1B SE —FH 204 4 A0 58 R 2040 4 ) S5V VR &7 L 2 )
koMK

TRFE IR 2y S E E

H V= Viio + Vizo (5) ;

FIET, 4 i tbeq = M E;
Hot, )5 BRI 5 BRI Vo H1 Viao HRLAE 56 AP LA 38 KL LD G044 R
FEELR 5 po LA L IEHEIR 4 LU R 1 o TR 50 2 BT 1522 5
FARRYIH | B Y I, TN § B B R p 5 TR Lok Rl TR T AR 24 20 2)
~ (5) L BTA S — I B R R B R AVl A Vi
TR B SR S [ Vo Vi B 1, TRBES — 5 B R0/ s58 R B R, SBUoR § B
L5 Y Lk as e ANRYT e 2 s T

7. WBRIEEK 6 prid ik, ML T, #py = po =p, WAL (4) f{Lh:

_ P Voui t Vho

RIEAIX (20 (3 (5) M (6) WHEHFTARE — /5 DR 5 P RIMEE VT Vi TEEME

M E Vo Vizo il by HEWRER — )5 ZRR/BUOR 5 BRI S OE 1A 1 Bteb ek Y e REEL/ A
BT,
8. WIRFIZSR 7 ik Jrik, HAFMEET, 7E20E8 Y MEE i-1 B BIEE 1 BURN, @2k Y L% E
TEHEUELL B FE I B 3G INB A A pyy BUHAR A A pyrs AITRSE — 5 BRI 5 B gk
FE oy AR FE AL AT IR B R AR NI, B (Vigo + Vizo) = (Vhao + AVhgi + Vigo + AVip) B, 2028 Y
R IR N

(6)

N

APy = eq

WIZP2k Y 2 E L py PTRIEUA T -

zvz * (AVh1i + AVhzi):

AVp1j+AVh24
Pyi = Pyo +A Pyi = Pyo +%*£ (D
AV = AVpyi + AVigis T (7) A8y
A p
pyl pyO V, eq

T PRI IR 2 — )5 B R AR G B (AR S R I B 2 AV SEER PR Y HER B FE AR AL,
9. WIRCRER 8 frid iik, HAFEET, 2pr=pr =9, WIELL Y N i1 BEEIRFIE @ BBEE],
o2k Y MR, Biast (2) A1 (3) fEifbh:

Vi1o + AVhq;
o 9
1 V, + AV, )
V2o + AVi;
— ~h20 T 7 Th2i 10
ATy, + Ay (10)

X PRI FTIR R — Ja BN S R D2 R G RSP Y IR ST EL R
e,
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AVyyi = Ky * (V2 + AV) — Vi

AVyzi = Ko * (V + AVp) — Vizg0
10. AR ZESK 8 Tk 75k, HARFAETE T A Vigi * pr 4 Vigi * p2 = Ho H AW EL WAVIEDS 0, ik,
REPEERIG . ETIR S R E R A I, RN TR TR BT, SEBTIR L Y RIS L
TEEI RINHRUF B E AT
11, WARIZESKR 8 FridJrik, HARFETE T, 2AVa FAV P —NAE, F4—NANF, WSEIL TR
LY h— MR A O A, TS AR A AR AL, RS TR GTE

_ Vhio + AVhai
U7V, 4+ AV,

Vhzo

Ky =—2<2
2TV, + AV
i,

_ Vhi1o
V, + AV}p;
_ Vhzo + AVypi
V,+ AV
12, WARESR 8 ATk vk, HAREET, AV AV iR A, WISEIRATIRZP L Y i prid fl2b

A Aete, JHERIRITE

Ky

Kai

Kee = Vhio + AVhyy

=—t0 7 |hii
i TV, Ay,

_ V2o + AViai
A7y, Ay,

13. WIBCRIZKR 8 AridJ5ik, HAHEET, @ VB Vidbh— 0%, A=A %, WSEIRAES i
BRIV Y R M A G A EEE, RIS — MDA 0.

14, —FRSEBURC 2R 1-13 AR —Frid ik O 7 2D AR s A I B 2 s AR ST LU0 &, HLAFALAE
T, HOFEEHRGMPATI, AT R WA G &7 [ Ryl . syl mE s il
PR BTk AL B — A oo A= o, Brid — A R oc e i1 E R 2. 24,

LIRS SRZE DA LI (FYEEZE VA M wEi SR RS AN L P SRR 0 L DR S ZE AN ot £ R W R G 7 0 |
prid e & 4.
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