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Design of Key Transmission Mechanism of
Double-a-knot Knotter
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Abstract; A method to simultaneously tie double-a-knots by using two bill hooks was put forward.
Driven by a toothed disk with a symmetric intermittent gearing and a cam groove, the two bill hooks of the
double-a-knot knotter rotated intermittently in the opposite direction at an identical speed and the arm
swung in accordance with the regularity of holding the strand, pushing the loop and cutting the strand.
The transmission scheme to implement sequentially the holding of the strand, the cutting of the strand,
the pushing of the loop and the return of the knotter by transforming the rotation of the cam to that of the
oscillating of the arm was determined according to the demands of the baling. The curve equation of the
cam profile was established by means of the kinematic inversion. A detailed curve of the cam profile was
obtained by programming in Matlab and the force transfer characteristic was analyzed. A knotting test rig
was developed. The results of simulating the baling process on the test rig indicated that rigorous
synchronization of motion of the two «-knot knotters driven by the toothed disk and their corresponding
force transfer met the requirements of the matching of the structure, the position and the motion of double-
a-knot knotter.
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Fig. 1 Knotter making double-a-knot simultaneously
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Fig.2  Driving scheme
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Fig.3 Swing phase of swing arm
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Fig.4 Model and coordinates of cam mechanism design

LUk iR 2.8 T 3G i 4B S ITA R

3.1 OREEHMETRE
R FE S 8 B v 0 B SR i 1 AT A B A
i T
TEEMALER R T, M8 A0A'A 5 ABB'A {1y JL
IR, 15 B rim AR bR
x, =1y, =1y, =lycosf =L cos(f+y, —y,) =
acosj — Leos(j +y, —v)
Yo =l —lgp =lousing = Lgsin(j+y, —y,) =
asinj — Lsin(j +y, -y, )
(1)
A j—A, B A RO AR
yo— 1B A B, 5 x B 46 I A
yi—A, B A SRR A B, 25 1A
DU o R RS R B T R R
{xlzac.()SJ.—Lc'os(']+y0—y) 2)
y, =asinj = Lsin(j +y, —¥)
DL [ &% bt O iR s, OA, S W il 3 ST 0 A b
N REEISR LT N

ro=a/al
Y
arctanxf[ (x,20) (3)
0, =
Yt
p +arctan — (x,<0)
x'
A r—B Sikie 0,——B SRS

YU 7y el S SR T A
ro =1, +R,
{010 =0,
M AE RN R RS T R

rli=rl_Rr
{ (5)
0, =0,

(4)



12 9

TRABE S W o 5SRO AL S DAL R 77

v L I e SN R RS R AR AR
0, — I FE R 1S R I B A
" A N 8 S A R AR A
6, — 1" A P FEER R A AR
PL John Deer 45T 45 W5 2549 2 40 Je it , AR I8
X o ZEAT 45 4 ) 45 0 7 B N3z Bl DB G 225K, %) 3K
RE NATH R G & TR S50 iz 3 ZHHE AT
WHERE(R D, Hh T8 RENENS TS
18 John Deer HAZEHT 25 ME WL & 55 1 BYBCRi#E 7. 5°)5
FTSE W T U e e s 3745 W5 e 5% 360°J5 45 2 [ B i 42
IR

Ty

R1 NETEREMTNEHEH

Tab.1 Structures and motion parameters of knotter
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Fig.5 Motion law of swing arm
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Fig.6 Curve of cam profile

ky =tan(j+y, —y) (6)
N H 2 oo’ RN
tanb, = - 1/k, (7)
A B AN R B TR kN
dy
b, ﬁ (8)
dj
Al 45 H nn I RPR N
tanb, = - 1/k, (9)
IR AN ASA i c R g =R/ Wy
) = arctan 1k1+;1kz; (10)

il it Matlab 2 2 1% ™ 5 HLA I 0/ y 19 0
fiMi & (7)) B P Sy W R AE D 41.7°, /)
TR

45
40
351

~30f

s

R 20

Hﬂls_
10

5

léO 260 25I0 360 350 4C‘lO
LA /%)
BT sy A il 2k
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Fig. 8 Curve of radius of curvature of cam profile
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