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CARDAN JOINT THEORY

The PTO drive shaft for agricultural applications consists of two cardan joints and a telescopic coupling.The
cardan Joint,consisting of two yokes and a cross,is the element used to transmit the motion between two tilted
axles. The cardan joint construction is designed so that during rotation,the speed of the output shaft is not
always equal to that of the input shaft and this difference in speed depends on the articulation angle of the joint
(Fig.1).The transmission ratio versus the articulation angle and the rotation angle is represented in Fig. 2.The
more the ratio deviates from 1 the greater becomes the irregularity of the motion, thus generating undesirable

effects(vibrations,noise,inertial stress).

Fig.1

0,7

0,6

Fig.2

Instantaneous transmission ratio
a=articulation angle B=rotation angle

P02
CARDAN JOINT THEORY

The standard PTO drive shaft consists of two cardan joints. The irregularities of the single joints thus can be
cancelled or mutually combined. When the articulation angles of the two joints are equal (see configuration W
or Z in Fig.3) the transmission is uniform,i.e.The speed of the output yoke is always equal to the speed of the
input yoke,thus eliminating the undesirable effects. In all the other angulations(Fig.4),an irregularity always

remains that can be evaluated with the graph on the following page (Fig.5).

Fig.4



En

CARDAN JOINT THEORY

Irregularity"i"of the motion depends on the articulation of the two cardan joints and on the difference between
the articulations of the two joints (see the example:with angular difference being equal,the irregularity is

greater if the articulations of the single joints are greater).
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PTO drive shaft rotation irregularity alignment chart

Example:
a1=0°02=4°,a1-02=4°

5%
a1=21°0a2=25° 0a1-02=4°=6%
Fig.5
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CARDAN JOINT THEORY

The CVJ (Constant Velocity Joint) is a double universal joint with a centering system that equally divides the
articulation angle between the two yokes (W configuration).The speed of the output yoke is always equal to the
input speed and there are no rotation irregularities.In a PTO drive shaft with a CVJ joint and a standard joint
(Fig.6),the total irregularity is caused only by the standard joint,that therefore must work with small articulation
angles.For high work angles at the two ends of the shaft,two CVJ joints must be used (Fig.7).The CVJ joint can
work with high articulation angles only for brief periods (ex.:while steering).Absolute quality And reliability of
the CVJ construction are ensured by the ball bridge welded to the yoke which considerably reduces stress and
consequently wears in the ball-cylinder contact zone and in the splined coupling between the shaft and the

yoke.

Fig.6 Fig.7
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THE STRUCTURE OF PTO SHAFT

End yoke for tractor side

— Cross kit
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Outer tube yoke
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THE STRUCTURE OF PTO SHAFT

Inner shield tube

Inner shield cone Spring pin

Safety chain
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Inner tube yoke
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PTO DRIVESHAFT T SERIES PTO DRIVESHAFT T SERIES

PRODUCT INTRODUCTION

Series  Cross

‘ Splined

yoke

‘ Tube yoke

Tube

’ Outer ’ Inner

Outer ‘ Inner

Operating torque
1 2 3 4 5 6 7 8
540tr./min 1000tr./min MP
1.01 1.0505B+1.01 1.0505B+1.01 Series NM
T1 (22*54) +1.06 +1.07 1.0505B 1.06 1.07 1.03 1.04 e - i - b . (NMm)
2.01 2.0505B+2.01 2.0505B+2.01
T2 (53.861.3) +2.06 o 2.0505B 2.06 2.07 2.03 2.04 T 12 16 210 18 25 172 320
3.01 3.0505B+3.01 3.0505B+3.01
T3 (57+70) +3.06 +9.07 3.0505B 3.06 3.07 3.03 3.04 2] 15 21 270 23 31 220 450
4.01 4.0505B+4.01 4.0505B+4.01 T3 22 30 390 35 47 330 640
T4 o7+746)  +4.06 ey 4.0505B 4.06 4.07 4.03 4.04
5.01 5.0505B+5.01 5.0505B+5.01 T4 26 35 460 40 55 380 780
T5  (30.280)  +5.06 +5.07 5.0505B 5.06 5.07 5.03 5.04
6.01 6.0505B+6.01 6.0505B+6.01 TS5 35 47 620 54 74 520 1050
T6  (30.2'92) +6.06 +5.07 6.0505B 6.06 6.07 6.03 6.04
T6 47 64 830 74 100 710 1450
7.01 7.0505B+7.01 7.0505B+7.01
T7 (3021065 +7.06 ST 07 7.0505B 7.06 7.07 7.03 7.04
7N.01 7N.0505B+7N.01  7N.0505B+7N.01 I 5 - o il b N R
. d bl ‘ 5 s L
TIN  (35+94) NG o 7N.0505B 7N.06 7N.07 7N.03 7N.04
T7N 55 75 970 87 18 830 1800
8.01 8.0505B+8.01 8.0505B+8.01
T8 h 8.0505B 8.06 8.07 8.03  8.04
(35"106.5)  +8.06 +8.07 T8 70 95 1240 110 150 1050 2250
38.01 38.0505B+38.01  38.0505B+38.01
T 5 . B : .07 : .04
%8 (38+105.6) +38.06 +38.07 38.0505B | 38.06 | 38.07 | 38.03 | 38.0 T38 78 105 1380 123 166 1175 2500
9.01 9.0505B+9.01 9.0505B+9.01
T9  (41*108)  +0.06 +9.07 9:0500B! | 9061 | 907 |'9.03 | 9.04 T9 88 120 1560 140 190 1340 2800
10.01
TI0 (4i+118) 10.05056+10.047|110.05058+10.008 10 05058 10.06 | 10:07 | 10:03! [ 10:04 T10 106 145 1905 170 230 1650 3500

+10.06

+10.07
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PTO DRIVESHAFT L SERIES

P10

PTO DRIVESHAFT L SERIES

‘ Joint simple

Series  Cross
‘ Inner

‘ Outer

0

1 2 3

L1 1.01 1.0505B+1.01 1.0505B+1.01
(22*54) +1.06L +1.07L

L2 2.01 2.0505B+2.01 2.0505B+2.01
(23.8761.3) +2.06L +2.07L

L3 3.01 3.0505B+3.01 3.0505B+3.01
(27%70) +3.06L +2.07L

L4 4.01 4.0505B+4.01 4.0505B+4.01
(27*74.6) +4.06L +4.07L

L5 5.01 5.0505B+5.01 5.0505B+5.01
(30.2780) +5.06L +5.07L

L6 6.01 6.0505B+6.01 6.0505B+6.01
(30.2%92) +6.06L +6.07L

132 32.01 32.0505B+32.01  32.0505B+32.01
(32%76) +32.06L +32.07L

Splined
yoke

Tube yoke

Outer [ Inner

1.0505B

2.0505B

3.0505B

4.0505B

5.0505B

6.0505B

32.0505B

1.06L

2.06L

3.06L

4.06L

5.06L

6.06L

32.06L

1.07L

2:0715

3.07L

4.07L

5.07L

6.07L

32.07L

Tube

Outer ‘ Inner

Series

L1

L2
{7 8

i3
1.03L  1.04L

L4

L5
4.03L 4.04L

L6

L32
6.03L 6.04L

Kw

15

22

26

35

47

39

540tr./min

Pk

16

21

30

35

47

64

53

Operating torque

Nm Kw
210 18
270 23
390 35
460 40
970 54
830 74
695 61

PRODUCT INTRODUCTION

1000tr./min MP
Pk Nm )
25 172 320
31 220 450
47 330 640
55 380 780
74 520 1050
100 710 1450
83 580 1200
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PTO DRIVESHAFT S SERIES

P12

PTO DRIVESHAFT S SERIES

Series!

S6

Ss7

S8

S38

S§32

S36

S9

S10

S42

S48

S50

Cross

6.01
(30.2*92)

7.01
(30.2*106.5)

8.01
(35*106.5)

38.0
(38%105.6)

2400
(32*76)

2500
(36*89)

9.01
(41*108)

10.01
(41*118)

2600
(42*104.5)

48.01
(48%127)

50.01
(50*118)

o

Joint simple

‘ Splined

Outer

Inner

6.0505B+6.01
+6.06S

7.0505B+7.01
+7.06S

8.0505B+8.01
+8.06S

38.0505B+38.01
+38.06S

32.0505B+32.01
+32.06S

36.0505B+36.01
+36.06S

9.0505B+9.01
+9.06S

10.0505B+10.01
+10.06S

42.0505B+42.01
+42.06S

48.0505B+48.01
+48.06S

50.0505B+50.01
+50.06S

6.0505B+6.01
+6.07S

7.0505B+7.01
+7.07S

8.0505B+8.01
+8.07S

38.0505B+38.01
+38.07S

32.0505B+32.01
+32.078

36.0505B+36.01
+36.07S

9.0505B+9.01
+9.07S

10.0505B+10.01
+10.07S

42.0505B+42.01
+42.078

48.0505B+48.01
+48.07S

50.0505B+50.01
+50.07S

‘ yoke

6.0505B
7.0505B
8.0505B
38.0505B
32.0505B
36.0505B
9.0505B
10.0505B
42.0505B
48.0505B

50.0505B

Tube yoke ‘ Tube
Outer Inner ‘ Outer Inner
1 1 S | Y
5 6 7 8
6.06S 6.07S
7.06S 7.07S
8.06S 8.07S
6.03ST 6.04ST
38.06S 38.07S
32.06S 32.07S
36.06S 36.07S
9.06S 9.07S
10.06S 10.07S
42.06S 42.07S 10.03ST 10.04ST
48.06S 48.07S
50.06S 50.07S

Series

S6

S7

S8

S38

S§32

S36

S9

S10

S42

S48

S50

Kw

47

55

70

78

39

66

88

79

133

119

540tr./min

Pk

64

75

95

105

53

90

120

145

107

180

162

Operating torque

Nm

830

970

1240

1380

695

1175

1560

1905

1400

2390

2095

Kw

74

87

110

123

61

102

140

170

122

205

182

PRODUCT INTRODUCTION

1000tr./min MP
Pk Nm )
100 710 1450
118 830 1800
150 1050 2250
166 1175 2500
83 580 1200
139 975 2000
190 1340 2800
230 1650 3500
166 1175 2500
277 1958 4200
248 1740 3700
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PTO DRIVESHAFT G SERIES PTO DRIVESHAFT G SERIES

PRODUCT INTRODUCTION

Joint simple Splined ’

Tube yoke Tube
Series  Cross yoke T 1 T
Outer Inner Outer Inner Outer Inner
! ! ! ! Operating torque
] C*:D (? j H ff 540tr./min 1000tr./min -
Tl ST Series (NM)
= = - Kw Pk Nm Kw Pk Nm
1 2 3 4 5 6 7 8 G2 15 21 270 23 31 220 450
: 2.0505B+2.01 2.0505B+2.01 y 4 2 4 4 55 7
G2 (33.861.3) +2.06G +2.07G 2.0505B 2.06G 2.07G 50%X2.5 G35-18 G 6 35 60 0 380 80
4.01 4.0505B+4.01 4.0505B+4.01 G5 35 47 620 54 74 520 1050
G4 (57°746)  1+4.066 +4.07G 4.0505B 4.06G 4.07G 50X2.5 G35-18
5.01 5.0505B+5.01 5.0505B+5.01 G6 47 64 830 74 100 710 1450
G5 (30.2'80)  +5.060 +5.07G 5.0505B 5.06G 5.07G
G7 55 75 970 87 18 830 1800
6.01 6.0505B+6.01 6.0505B+6.01
G6  (30.2°92)  +6.06G +6.07G 6.0505B 6.06G 6.07G 60X3 G40-14
e e —pr— G8 70 95 1240 110 150 1050 2250
G7  (302*1065) +7.06G s 7.05058  7.06G 7.07G
G38 78 105 1380 123 166 1175 2500
= ?321106'5) “oee wore bl il huiad G42 79 107 1400 122 166 1175 2500
B 65X3.5 G45-16
: 38.0505B+38.01 | 38.0505B+38.01
G38 : 38.0505B |38.06G|38.07G
(38*105.6) | +38.06G +38.07G G50 119 162 2095 182 248 1740 3700
2600 42.0505B+42.01  42.0505B+42.01
G42 (42+104.5) +42.06G 142076 42.0505B 42.06G 42.07G

75X4 G55-20

50.01 50.0505B+50.01 50.0505B+50.01 50.0505B |50.06G 50.07G

G50 | (50*118) | +50.06G +50.07G
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CROSS KIT

P16

CROSS KIT

o)

o
——

Series

1.01

32.01

6.01

7N.01

8.01

38.01

36.01

9.01

10.01

42.01

48.01

50.01

35

35

38

36

41

41

42

48

50

70

74.6

80

76

92

106.5

94

106.5

105.6

89

108

118

104.5

127

118

1:2

152

1.5

1.5

1.5

15

1.5

1.5

1.5

1.5

1.75

175

1.75

Series A(mm) B(mm) C(mm) D(mm)
JH32.01 32 57 92 1.5
JH38.01 38 57 101 3

Series ‘ A(mm) \ B(mm) ‘ C(mm) ‘ D(mm) ’ E(mm) ‘ F(mm)
2WA.01 23.8 61.3 22 76 1:2 1:2
4WA.01 27 74.6 23.8 91 12 {2
6WA.01 30.2 92 27 100 1.5 1.2
8WA.01 35 106.5 30.2 106 1.5 15
32WA.01 32 76 27 94 1.5 1:2
36WA.01 36 89 32 106 1.5 125
42WA.01 42 104.5 36 124 1.75 1.5
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TUBE

TRIANGULAR TUBE

Series

54

61.3

70

74.6

80

Cross Kit

92

106.5

106.5

108

041

T

{2

T3

T4

T5

T6

i

T8

T9

3.03

7.03

Outer
2.5
324
3.4
36.1
33
43.4
2;
51.3
3.8,
53.6
u@s
4
627
4
62,7

2.04

3.04

7.04

Inner

3.5

§

36.1
4
447
4
447
5.5
44.7
5
53.6
5.5
53.6

P18
TUBE
LEMON TUBE
’ Series ‘ Cross Kit Inner
’ . *30.87
1 & ﬂﬁ’j 1.03L 1.04L \,A, 3
922 455 >\\_§/ !
=R
of [
2 5|1 [+ 2.03L 2.04L
©23.8
a8 40.1
=N
[ / \
3 = 3.03L /. O\ 3.04L \::\ ss
(« ) 412 N /
027 92 \_/// | 4,,)\‘\\/ _4/ ‘
0
ol [
4 N 4.03L 4.04L
27
5 8 t[ﬁ [+ 5.03L 7.04L
©30.2
57.5 —=i 19
— //\\1 T A;'—r i
6 s| HEedlF 6.03L « N e 6.04L //\’/ ) ses
L | e32 38//‘\&//’7 i )\\_’/—&
B 45
|
32 Rl T ﬁ N 32.03L 32.04L
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P 20
TUBE

TUBE
STAR TUBE
Series Cross Kit Outer Inner
6 S
S
7 o 1 Ge
=N
7N s| FlRedf 37.1
L 6 03ST
10 -
8 ] I
935
36 gl Haf =
#36
@ <)
38 g Tt
938
§ © BN
941
Q
10 2 (h@E
L —le41 10.03 10.04 ! .
ST ST ! o 2
P = I
42 z| thaf M
L_Jﬂz 46
50 g e

Series

7N

36

38

42

48

50

Cross Kit

J

[wn]

@27
s
o Fd
< Hel
Rijule.

021
o %
2

$30.2
5
8

$30.2
o
< %
S

$30.2
<| ORIR
Eihulna ini
L

$35
-
I o |
2| O
g ke
-

935
o (1%
& T
-

$36
:
s ﬁﬁf_
'O_ L

238

2.04G

3.04G

4.04G

5.04G

6.04G

7.04G

7N.04G

8.04G

36.04G

38.04G

9.04G

10.04G

42.04G

48.04G

50.04G

GEARTUBE

0347

Z17(18-1)M1.75a 30°

2.
[%

Z13(14-1)M2.65 a 30°

©39.7

P44,

I
Z15(16-1)M2.5 2 20°

Z19(20-1)M2.5 a 30°
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TUBE TUBE
RECTANGULAR TUBE HEXAGONAL TUBE
Series Cross Kit Outer Inner ‘ Series Cross Kit Outer Inner ‘
— (7
3| HE{ oY 8 MY -
1 1 1.03R A4 1.04R 1)
022 25 40HP HT.03T1 HT.04T1
] 4 |
@ 414 e Uil
2 2 i 2.03R asf 8 20 AHTH®
T T
| o8 36 28
g ==
NS
3 = 3.03R 3.04R
50HP
L 27
1]
© |
4 & 4.03R 4.04R
27
nE :
o 7 I / 80HP HT.03
5 s 5.03R a4y + N 5.04R
T
©30.2 43
~ | Orm
6 2 6.03R 6.04R
L @302 i
§[: &)
| 90HP ARl
32 = 32.03R 32.04R 6ok
32




P23
SAFTY SHIELD
SHIELD |
] O3 véh
1 48.5 54 34 40
2 61 66.5 40 47
3/4 , 61 , 66.5 . 46 ‘ 53 Bl:Black
5 75 81 54 62 Yl:Yellow
6/7/8 75 81 59.5 68.5
42/48/50 90 96 69.5 81.5
SHIELD Il
1 48.5 54 34 40
2 61 66.5 40 47
3/4 61 66.5 46 53 Bll:Black
T i T i Yll:Yellow
5 75 81 54 62 YBIl:Yellow+Black
6/7/8 75 81 59.5 68.5
42/48/50 90 96 69.5 81:5

. pe4

SAFTY SHIELD
SHIELD Il
]
PRl
1 48.5 54 34 40
2 _ 61 665 40 _ 47 _
3/4 | 61 . 865 46 | 53 BllI:Black
5 [ 75 _ 81 [ 54 _ 62 YliI:Yellow
6/7/18 75 _ 81 595 685
42/48/50 20 96 69.5 81.5
SHIELD WA
4 | 61 | 665 | , | 210 BWA:Black
6/32/36 75 81 595 68.5 123 225 YWA:Yellow
8 75 81 62.5 72.5 127 245 YBWA:Yellow+Black
SHIELD N
1 . 485 ,
2 , 61 . 665 40 [ 47
3/4 | 61 665 46 53 | BN:Black
5 | 75 | 81 | 54 | 62 YN:Yellow
6/7/8 75 81 59.5 68.5

42 | 90 ' 96 69.5 81.5
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PUSH PIN & TAPER PIN

P26

SPRING PIN&SAFETY CHAINS

Reference

00.0201x47

00.0201x44.5

00.0201x59

00.0201x56

00.0202x76.5

00.0202x68

00.0202x73

00.0202x83

00.0202x85

00.0202x88

00.0203x85

00.0204x69

00.0205x43

00.0206x54

00.0207x85

00.0208x85

00.0208x77

00.0209%91

00.0210x77

00.0210x75

L(mm)

47

59

56

76.5

68

73

83

85

88

85

69

43

54

85

85

77

91

77

75

Drawings

014rDu WL G

CEIEA G

===
14 , MWW B8
i

o14 |==Iﬂ=='| MG

T—0

A
For Tube ‘ A(mm) B(mm) ‘ For Tube l A(mm) B(mm)
1.04 45 1.03 50
2.04 50 2.03 55
8 »8
3.04 55 3.03 60
4.04 55 4.03 60
5.04 65 5.03 70
6.04 70 6.03 75
P10 10
7.04 70 7.03 75
8.04 90 8.03 90

SAFETY CHAINS

Golden Safety Chains

(WWG—O—G‘G"‘B

L=540MM






















































































































