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7 A01.2 Front axle - 4 WD clutch assembly
General Parts list

The clutch assembly for the drive to the front axle is

c _ (1} Sleeve
mounted in the lower part of the rear axle housing. An (2) Double pin
inspection cover placed under the housing provides (3) Shaft
access 10 the unit which comprises : (4) Doubie oin
- A shaft {25) turning on two taper roller bearings (5) Sleeve
mounted in the bore of the centre housing. (6) Circlip

- A hyaraulic cluich assembly mounted on the shaft. (7) Gear

- A transfer gear (15) centred on the shaft by a bush (8)

s Plug

(43). criving the clutch plates (36). {9) Needle roiler bearing
_ (10} Boit

The transier gear (15) has helical teeth and engages (11) Bush

constantly with the gear (7) fitted on the bevel drive

o 12y Sealrings
pinion.

{13) Bearing cup
{(14) Bearing cone
{15) Transfer gear
{(16) Clutch assembiv

The shaft is fitted with shims [20] placed between the
cap (22} and the cup (18) so as 10 ocotain play of 0 to

+0.10 mm. (1 7) Cover

(18) Eearnqcup

{(19) ==zanng cone

[20] Shimes)

(21) C-nng

{(22) Cap

(23) Circlip

(24) GSeal

(25) <wWD drive shaft

(26) Seal

(27) Locking screw

{28) Flange

(29) O-ring

{30) riston
Operation (31) Circlip

(32) C-ring
Disengaging (33) Q-ring
The 4WD solenoid valve sends oil at a pressure of 17 134\ Eelleville washer
bar via a gallery in the centre housing, through bush 135\ Zelleville washer
{11) irio the drilling in shaft (25). (36) Outer plate
The piston (30) is forced by oif pressure along hub (40) A : 4-plate clutch
and pulls drum {42) which compresses the Belleville B : 5-plate clutch
washers /34\ and /35\ releasing plates (36). The (37) inner plate
transier gear (15) then runs freely on bush (43). A . 4-plate cluteh

B : 5-plate clutch

Engaging (38) Cover
With tne solenoid valve releasing the oil pressure, the (39}  C.rciip
Bellevile washers push back the drum (42) which {40) -uo

ihrougn the plates locks up with transfer gear (15) ana [41] Ehums)
drives shaft {25). The returning oil is dumped back into (42) Drum
the centre housing. {43) Sush
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| Front axle - 4 WD clutch assembly 7A01.3
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Exploded view
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® Front axle - 4 WD clutch assembly 7A015

A. Removal of clutch assembly

1. Immobilise the tractor. Drain the rear axie housing.

2. Disconnect the hoses for the front differential lock
(plug the fittings). Remove the guard andthe drive
shatft,

3. Remove the bolts {10} and the cover (17).
Note: On tractors with a ground speed PTQ
{G.S. PTO), recover the spring (3), the plunger
(2) and the retaining tube (1) (Fig. 1).
On tractors equipped with a protector flange
and rice field seal, remove the screw (27), the
flange (28) and the seal (26).

4, Remave the circlip (23).

Protect the splined section of the shaft {25). Extract
ihe cap (22) with its seal {24) using the locally made
100l (see section £}, Remove the seal (24) (Fig. 2).

6. Remove the C-ring {21).

7. Remove the shims {207 ana the cup (18).

Note: On tractors equipped with a G.S. PTO, set
the control to the disengaged pasition.

8. Rermove the shaft assembly (25} and bearing cone
{19). whilst keeping the clutch assembly {16} ana
transfer gear {15} together.

8. Remove the clutch assembiy (16) with the transfer
gear {15) and bearing cone (14).

10. Using the focally made tool (see section E). remove
ihe bush (11) (Fig. 3). This tool is essential for
tractors with G.S. PTO. If necessary. also remove
the cup (13) with a suitable extractor.

It removing the gear (7), it is necessary to remove
.e right-hand hydraulic caver.

1 1. Raise the refevant side of the tractor with a jack.
12 Ptace a stand in position and remove the wheel.
13. Remove the right-hand hydraulic cover.

Carry out cperations 2 to 14, chapter 8 101,

Tractors without creeper gears

14 Drive out the double pins (2) and (4) of the coupling
sleeves (1) and (5).

t5. Slide the slesves lowards each other on e shaf
(3) and remove the shalt - cleeve assembly.

16. Remove the circlip (6) and the gear (7).

. i

Fig. 3 |
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Tractors with creeper gears

17. Carry out operations 3 to 8 and 13 to 16. chapter
5 D01.A.

18. Remove the circlio (6) and take off the pinion (7).

B. Disassembly of clutch

19, Separate the transfer gear (15) from the clutch
assembly (16).

20. Remove the circlip (31).

21. Remove the cover (30).

22. Remove the O-rings (29) and (32).

23. Compress the Beiieville washers /34\ and /35\ with
a press and a suntable device (Fig. 4).

24.Remove the circio (39) and the shim(s) [41]
(Fig. 4).

25. Remove the dewvice.

26. Remove the cover (3B). the outer plates (36) and
the inner plates (37).
Note: The number of outer plates and inner
plates varies according to the type of tractor.
Assembly A : 4 outer plates and 3 inner plates:
« 3050 to 3095 tractors without G.5. PT0O.
Assembly B : 5 outer plates and 4 inner plates:
- 3050 and 3095 tractors with G.S. PTO from
serial no,. N309034 onwards.
« 3115-3125tractors with or without G.S. PTO.

27 Separate the hub (40) from the drum (42).

28. Remove the O-ring (33}.

29 Remove the Bellewile washers /34\ and /35\.

Disassembly of shaft
30. Remove the two seal rings /12\.

31 Extract the bearing cone (19) with a press and a
suitable device.

32, Extract the needle roiler bearing (9). Remove the
plug.

Reassembly of shaft
Make sure that the oil drifling of the shalft is not blocked.

33. Tighten the plug (8) smearcd with Loctite 542.

34 _Fit the needle roner bearing (8) 2.5 mm back from
the face F (Fig. 2).

35 Fit the bearing ccne (19) aganst the shoulder oi
the shaft (235).
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Fig. 5 }.

36. Clean and check the parts. Replace those which
are defective.
Check that the ol drilling in hub (40) 1s not blocked.

37 . Position the Belleviile wasners 138\ and /34\in the
drum (42} (Fig. o).

38. Lubricate and fit the O-ring (33) on the hub (40).

39. Position the hub (40) in the drum (42) up against the
Belleville washers.

40.Fit the outer nlates (36) and nner plates (37)

alternatively. aligning the fugs and fit the cover
(38).

C. Reassembly of clutch
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Front axle - 4 WD clutch assembly 7A01.7

41.Shimming J1 (Fig. 7)
Using a press and a suitable device (Fig. 4} exen
a force of approx 2000 daN. to compress the
Belleville washers /35\ and {34\

Fitthe circlip (39). Using a feeler gauge, determine
the space X between the cover (38) and the circlip \
{39). Select the shim(s) 10 obtain a play of :
J1 =15t 1.7 mm (Fig. 7). :
42. Remove the circlip (39). by : —
43. Position the shim(s) seiected in operation 41 bet- e ~
ween the cover and the circlip {the thickest shimon Y‘\\X\W I M\\\

the circlip side).
44 Refit the circlip. !
45, Lubricate and fit the O-rings (32) and {29) on ihe @
cover (30} and refit them.
46. Fit the circlip (31).
47 Fit the clutch assembly {16) to the transfer gear
(15).
Nor)e: The bush (43) is press-fitted into the
transter gear (15} and then rebored.

N

D. Refitting of clutch assembly

If the gear (7) has been removed
Tractors without creeper gears

48. Refit the gear (7).
49, Position the circlip (6).
50. Carry out operations 103 and 104, chapter 6 FO1.

Tractors with creeper gears

51. Relit the gear (7).

52. Position the circlip (6).

53. Carry out aperations 22 to 31, chapter 5 D01 A.

54. Refit the right hydraulic cover.
Carry out operations 1510 29, chapter 8 101.

55. Fit the cup (13) (if removed).

56.Fit the bush (11) with a iocally made ool (see
section E) so that the bush is positioned 4 to 5 mm
hack irom ihe rear face of the cup (13) (Fig. 8).

Ensure that a hole in the bush aligns with the feed
channel in the cenire housing.

57 Fit the seal (24) in the cap (22).

Issue 1 Navember 1991
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58. In order to position the bearing cones carrectly in
the cups, shim as follows:
J2 = 0 to 0.10 mm. fit the bearing cone (14}. the
shaft {25), the cup (18).

59. Protect the shaft splines.

60. Mount the cup (22} and the circlip (23).

©1. Placethetip of the dial gauge against the end of the
shaft (25) (Fig. 9).

62. Pull on the shaft, turning it back and forth. in order
to seat the bearing cones in the cups.

63. Set the dial gauge to zero.

©4. Reneat operation 62 while pushing.

B5. Select the thickness of the shims [20] required to
obtain J2.

66. Remove the circlip (23). the cap (22). the cup (18}
and the shaft (25).

©7. Place the seal rings 12\ in the grooves of the shait
(25). Join up the ends. Ensure that they turn freely.

68. Place the bearing cone (14) in the cup (13). Fit the
shaft (25) afier having positioned the ciutch
assembly (16} and the transfer gear {15} in the
housing.

69. Fit the cup (18) and the shim(s) [20] {(smeared with
grease} selected in operation 65,

70.Fit the O-ring (21) in the groove of the housing.

7 1. Mount the cap {22) and the circlip {23). remove the
protection of the shaft splines.

72.Ontractors with rice field sealing, grease and fitthe
seal {26) with the lip facing towards the cap (22).
Remove the protection.

7 3. Mount the flange (28). ensuring that there is suita-
ble play between the flange and the housing.

74 Tighten the screw (27) smeared with Loctite 241.

75. Clean and degrease the joint face of the cover (17)
and of the housing.

76. Smear the joint face of the cover with a sealing
compound (Master Joint 510 or equivaient).

Issue t November 1991
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Fig. 9

77.Screw in two guide studs In ODPOSIE POSItions ©n
the housing.

78.0n tracicrs caquippec wih & 3.5, P77). check the
position of the lever (4). Mount the rr:aining tube
{1). the plunger (2) ana the spring (3) (Fig. 1).

79. Refit the caver (17).

80. Remove the guide studs. fit and tignten the boits
{10) to a torque of 130 - 170 Nm.

81. Coat the two drive shaft couplings with "Anti-seize”
grease or equivalent. Refit the drive shaft anag
reconnect the two hoses for the front differential
lock.

82. Refill transmission with oil.

83. Check ihe operation of the ciuteh and of the G.Z.

PTO contral (if fitted).

Check for leaks:

- at the joint faces of the cover under 1he rear axle

housing

- at the right hydraulic caver {if removed)

- at the hydraulic connectars.

84.
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Front axle - 4 WD clutch assembly 7A01.9
E. Tools to be made locally 2 studs M6 x 130 i
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Front axle - Final drive units

7 BO1 Final drive units

CONTENTS

General

A. Removal of planetary carrier. sun gear. ring gear

B. Refitting of ring gear. sun gear. planetary carrier _

C. Disassembly of wheel hub

D. Reassembly of wheel hub

E. Replacement of a wheel stud

F. Disassembly of swivel housing

G. Reassembly of swivel housing

H. Removal and refitting of universal drive shaft

I. Service tool

11
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General

The final drive unit comprises a housing (47) articulated
on the tront axle case through two swivels (7) and (11).
The wheel hub (22) turns on two taper roller bearings
whose cups (23) and {19) are press fitted inside the
hub. The bearing cone (18) is fitted on the housing and
the opposing bearing cone (25) is fitted freely so that
the assembly can be adjusted by means of shims [26].
The drive from the front differential is transmitted to the
wheel hub through the universal drive shaft assembiy
(10). the sun gear (28). the planetary pinion(38) and the
ring gear (44). The ring gear is held by the circlip (24)
on the ring gear carrier (42) which is fastened by a bolt
on 1o the housing {47).

Oil is contained by seal {(45) between swivel housing
(47) and hub (22) and seal (16) between swivel housing
and outer drive shait. There is another seali{8) between
axle housing (52) and inner drive shaft.

"rings (6} and {12} are iitted 10 seal the swivel
beanngs.

Special cases

Improved sealing is provided in cases where prolon-
ged use in wei conditions is likely, such asinrice fields.
Special seals are fitted on the 4WD clutch output. onthe
rear axle case, in the differential input and on the final
drive units.

Different categories of front axle :

Cat. 1. MF 2050
Cat. 2. MF 2060
MF 3085
Cat. 2.5: MF 2070
MF 3080
MF 3095
MF 3115
Cat. 3: MF3i2s
Issuei November 1991
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Parts list

(1)

2

13]

4

(5)

(6)

@)

(8

(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
[26]
(27)
(28)
(29)
(30)
(31
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
41\
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)
(51)
(52)

Bolt

Cover

Shims

Bearing cup
Bearing cone
O-ring

Swivel pin

Ol seai

Bush

Universal drive shaft
Swivel pin
O-ring

Bearing cone
Bearing cup
Cover

Oil seat

Bush

Bearing cone
Bearing cup
Seal

Plug

Wheel hun
Bearing cup
Circlip

Bearing cone
Shims

Dowel pin

Sun gear

Circlip

Thrust washer
Screw

(Q-ring

Retaiming nng
Circlip

Needle roller bearing
Planetary carner
Plate

Planetary pimion
Plate

Bolt

Planetary pinion pin
Ring gear carneor
Wheel stud

Ring gear

Qil seat
Breather or piuy
Swivel housing
Pin

Washer

Stop

Spacer

Axle housing
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General arrangement

i P2 preload = + 0.05
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Front axle - Final drive units

A. Removal of planetary carrier, sun
gear, ring gear

1. Chock the rear wheeis. Apply the handbrake.

2. On 3000/3100 tractors, with the 4WD clutch enga-
ged. lift the two wheels so that the wheei hub (22)
turns freely. Place stands in position.

3. Remove the wheel on the relevant side.

4. Drain the final drive unit.

5. Remove screws (40).

6. Remove the planetary carrier with the thrust washer
(30).

7. Remove the circlip (29) and the sun gear (28).

8. Close the circlip (24) and remove the ring gear (44).

Disassembly of planetary carrier
9. Place the planetary carrier in a vice with soft jaws.

10. Remove the circlips (34).

11 Gradually drive out the planetary pinion pin /41
{Fig. 1}. Recover the needles. Remove the O-ring
{32) and if necessary the retaining nng (33).

12. Repeat aperation 11 for the other two planetary
pinions.

Reassembly of planetary carrier

13. Clean and check the parts. Replace those which
are defective,

14 In one planetary pinion (38), piace the needles (35)
smeared with bearing grease.

15. Replace the O-ring (32) on the planeiary pinion pin
41\, Refit the retaining ring {33) {ii removed on di-
sassembly).

16. Lightly engage the planetary pinion pin /41\ in the
planetary carrier cover, ensuring that the notch of
the pin is aligned with that of the cover. in order to
fit the circlip (34).Fit the plate (37). Center the
planetary pinion (38) with the needles. Engage the
pin in the planetary pinion. Fitthe plate (39). Insert
the pin as far as it will go and fit the circlip (34).

17.Manually check the axial play and rotation of the
planetary pinion.

18. Repeatoperatons 1410 17 for the other two piane-
tary pinions,

Fig. 1

B. Refitting of ring gear, sun gear.
planetary carrier

19. Assemble the ring gear (44) on ine ning gear -arrier
(42) with the circlip (24}, ensurning that it is properly
positioned in the groove. Mount the sun gear {28}
and fit the circlip (29).

20. Screw two guide pins diametrically opposed on
the whee! hub (22).

21. Smear the joint face of the planatary carner wth &
sealing compound {Loctite 520 or equivalent).

22.Check that the thrust washer (30) is present

23.Refit the planetary carner.

24, Fitthe screws (40). Remove the guide pins. Tighten
the screws to a torque of 91 - 112 Nm.

25.Turn the wheel hub 50 that the filler plug 15 In 2
horizontal position. Top up the wil level of the final
drive unit. Refit the plug (21) walh its seal (20}.

26. Refit the wheel. Remove the stands and the trolley
jack. Tighten the nuts 1o a torque of 250 - 300 Nm

27.Remove the chocks and release the handbrake.

28.Carry out road test of front axle. Check for leaks oi
the joint {ace of the planetary carrier and of the
filler-olug.
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C. Disassembly of wheel hub

29. Remove the planetary carrier. Carry out operations
110 6.

30. Remove the circlip (29) and the sun gear (28}. In
view of the weight of the hub, place in a sling before
removing.

31.Remove the screws (31).

32.Use a locally made puller {see section 1) to extract
the wheel hub (22) (Fig. 2).

33. Remove the ring gear (44) assembled on the ring
gear carrier {(42) with the circlip (28), the shims [26]
and the bearing cone (25). The shrink-fitted dowel
pins (27) should remain in the swivel housing {(47).

34.1t it proves necessary ‘o replace the oil seal (45)
and the bearing cones (18) and (25). remove the
cil seal (45). extract the bearing ccne (18) with a
suitable extractor and disassemble the bearing
cups {19) ana (23).

D. Reassembly of wheel hub

35.Ciean and check the parts. Replace those which
are cefective.

36. if the bearing cone (18) and the bearing cups (19}
and (23) are tc be replaced. pushthe bearing cone
in the swivel housing and the bearing cups in the
wheel hub untii they meet the shoulder.

Smear the outer periphery of the oil seai (43) with
Loctite 542, Push against the shoulder ithout
geforming it.

37 Fitthe wheel hub (22) on the swivel housing (47). Fit
ihe Dearing cone (25) supported by the bearing
cup {23) to determine shims required to ontain :
P2 = + 0.05 mm.

38. Using a depth gauge. check the height "A" of the
ring gear carrier (42} (Fig. 3) and the protrusion "B
of the bearing cone (25) out from the housing (47)
(Fig. 4).

39 Determine the thickness "SP™ of the shims [26]
(Fig. 5} to obtain the preicad P2 using the for-
Tuia
SP = (A-B) + 0.05 mm
Note : Shims come in various thicknesses as
per the parts book.

40. Fit the shims [26] (Fig. 8) chosen in operation 32 on
the ring gear carner (42) vath beanng grease. Fit
the assembled ring gear carner (42). ning gear
{44) and shims [26]. wiin the two ends of the circlip
(24) towards the bottom (Fig. 7).
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41. Smear the screws (31) with Loctite 270 and tighten
them gradually and alternately to a torque of 113 -
125 Nm.
Note : Later axfes fitted with 12.9 grade screws
can be torquedto 125- 155 Nm.

42 Refit the sun gear (28) and the circlip {29).

43. Refit the pianetary carrier. Carry out operations
201to 28.

E. Replacement of a wheel stud

44 Chock the rear wheels. Apply the handbrake.

45 Lift the relevant side with a trolley jack. Position a
stand and remove the front wheei,

46. Unscrew the faulty stud using a nut and a lock-nut.

47 . Lightly srmear the new stud with Loctite 270 and fit
it

48. Lubricate the studs (43). Refit the wheel. Remove

the stand and the jack. Tighten the nuts to a tarque
of 250 - 300 Nm.

F. Disassembly of swivel housing B

49. Remove the planetary carriers. Carry out opera-
tions 110 6.

50. Remove the wheel hub. Carry out operations 30
to 34.

51. Remove the split pin and the nut from the steering
ball joint. Remove the ball joint.

52. Support the swivet housing (47) in a sling.

26

Fig. 5.
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53. Remove the screws (1), cover (2}, shims [3] and the
bearing cup (4). Extract the swivel pin {17) with
tools MF 195C and MF451 (Fig. 8).

54.Remove the screws (1), cover (15) and the bearing
cup (14). Extract the swivel pin {11} as described
above for the upper swivel pin (Fig. 8).

If necessary, remove the bearing cones (5) and
(13} from the swivei pins

55. Protect the splines of the universal drive shaft so as
not to damage the seai (16).

56. Remove the swivel housing (47).

57. Remove the seal (16). If necessary, remove the
breather (46) (if fitted) and drive out the bush (17).
Note: To avoid risk of leakage, the breather in
the swivel housing was eliminated and replaced
with a piug. Refer to service bulletin issued in
1990 for cut-in.

58. Remove the universal drive shaft assembly.

59. Remove the seal {B). If necessary, extract the
bush (9).

G. Reassembly of swivel housing

60. Clean and check the parts. Replace those which
are detective.

©1. Fit the bush (9} (if removed). Smear the outer peri-
phery of the new seal (8) with Loctite 542 and fit it
against the shoulder of the axle housing (52).

62. Lubricate the seal (8). Refit the universal drive shaft
(10). Insert a guide through the oi filling hole to
align the left drive shaft with the difterential.

63. Fit the bush (17) {if removed). Smear the outer pe-
riphery of the new seal (16) with Loctite 542 and fit
it against the shoulder of the swivel housing (47).

64. It the steering lock stops have been removed, refit
them as shown in Fig. 9 depending on angle
required..

Push the bearing cones (8) and (13}(if removed) on
to the swivei pins (7} and (11). Replace the O-rings
(6) and (12).

65. Refit the swivel housing (47) Position the swivel pin
{7) in such a way that the swivel housing assembly
is aligned wilh the axie case {§2).

66. Fit the swivel pin (11). the bearing cup {14} and the
cover (15). Tighten the screws (1) evenly and
alternately so as to push the swivel pin {11) into the
axle case. Tighten the screws to a torque of 91 -
112 Nm.

Issue1 November 1991
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67. Fit the bearing cup (4). the stums [3] ana the cover
(2). Fit and tighten the screws (1) in the manner
described in operation 66.

Check that the swivel pins (7) and (11) are
properly in contact with the axie case.

68. Remove the cover {2). Remove the shims [3]. Refit
the cover and tightenthe screwsto atorque 11Nm.
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Shimming P1

69. with a dial gauge, measure the axial play "J” using
a lever between the axle case and the swivel
housing (Fig. 10).

70. Depending on the play “J" that is measured. de-
termine the thickness of shims {3] needed to obtain
{Fig. 11);

P1="J"+0.30
(3.30 being the preload value).

7 1.Remove the screws (1), the cover (2) and the
bearing cup {4). Pack the bearing cone (5) with
bearing grease. Refit the bearing cup and the
shims [3] selected in operation 70. Refit the caver.
Smear the screws (1) with Loctite 241 and tighten
them to a torque of 81 - 112 Nm.

72. Remove the cover (15) and bearing cup (14). Pack
the bearing cone (13) with bearing grease. Refit
the bearing cup and the cover. Smear the screws
(1) with Loctite 241 and tighten them 10 a torque of
31 - 112 Nm.

_Refit the steering ball joint. Tighten the nut ic a
torgue of 105 - 1 15 Nm. Lock the nutwith anew split
pin.

74, Reiit the wheel hub. Carry out operations 36 to 41.

75.Remove the protection from the splines of the
universal drive shaft. Fit the sun gear (28) and the
circlip {29).

76. Refit the planetary carrier. Carry out operations 20
to 28.

~I
(0]

H. Removal and
universal drive shaft

Removal

77 . Remove the planetary carrier. Carry out operations
110 6.

78.Remove the circlip {29). sun gear (28} and the
steerng ball joint.

79 Remove the assembled swivel housing (47} and
wheel hub (22). Carry out operations 52 to 56.

80. Remove the universal drive shaft (10).

refitting of

' -:.”./:1 Eanid "—’\.;:"'—'—
' :&jjii\ Y I ’._—___'—':-i——————‘%
oo —_—
o = S
Y T‘O} T
i i
Fig. 10 |
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Disassembly of universal joint (Fig. 12)

81.Place the drive shaft in a vice with soft jaws.

82. Remove the four circlips (3) ot each extremity of the
joint,
83. Use a plastic matlet to drive the central yoke (2}
downwards until the bearing sleeve emerges.
84 Place the bearing sleeve in a vice and strike the
yoke to drive it out.

85. Remove-the opposite bearing sieeve in the same
way and remove the section of the shaft.

86. Turn the whote shaft through 90. then repeat ope-

rations 83 to 85 to remove the universal joint from
the shaft.

87 . Place the outer section of the shaft assembly in the
vice and repeat opeérations 82 to 86.

Fig. 12

Reassembly of universal joint

88. Clean and check the parts. Replace the universai
joint assembly comprising the cross-pins. the
seals. the bearings, the sleeves and the circiips.

89. Smear ihe needles with bearing grease and ensure
that they are all in the sleeves.

90. Position the universal joint {1) in the yoke and push
it as far as possibte to the side (Fig. 13). so that the
extremity of the crass-pin serves as a guide for
fitting the sleeve with the needles.

91.Drive the sleeve (1) sufficiently into the yoke,
holding the cross-pin (Fig. 14} in order to fit the
circlip,

92. Fitthe other sleeves and cross-pinin the same way.

Refitting
93. Retit the drive shaft assembly. Insert a guide

l
| Fig. 13

through the oil filling hole to align the left drive shaft

with the differential.

94. Replace the seals (6) and (12). Refit the assembled
swivel housing and wheel hub.

95. Position the swivel pin (7) in such a way that the
swivel housing assembly (47) is aligned with the
axle case (52).

96. Fit the swivel pin. {(11) the bearing cup (14) and the
cover (15). Tighten the screws (1) evenly and al-
ternately so as to push the swivel pin (11} into the
axle case.

Fig. 14
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97 Remove the cover {15) and the bearing cup (14).  100. Refit the steering bail joint. Tighten the nut 10 a

Pack the bearing cone (13) with bearing grease. torgue of 103 - 115 Nm. Lock the nut with a new
Refit the bearing cup and the cover. Tighten the pin.
bolts (1) smeared with Loctite 241 toatorque of 91 101. Remove the protecuion of the snait. Refit the sun
- T12Nm. gear (28) and the circlip (29).

98. Fit the bearing cup (4), the shims [3] and the cover 102, Refitthe pianetary carrier. Carry outoperations 20
(2). Tighten the bolts as in operation 96. to 28.

Check that the swivel pins (7) and (11) are
properly in contact with the axle case (52).

99 Remove the cover (2). Remove the shims [3) and -
the bearing cup (4). Pack the bearing cone (5) with l. Service tool
bearing grease. Refit the bearing cup. the shims
and }he Sover. Tighten the bolts %1) smeared with Lﬂ:‘;t& t? suﬂ;??szel?;;ag)y
Loctite 241 to a torque of 91 - 112 Nm. T

@ 4 onw
. 1 . 1
I
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7 BO2 Final drive units

CONTENTS
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A. Removal of planetary carrier, sungear,ringgear ______~ 5

B. Refitting of ring gear, sun gear, planetary carrier 5

C. Disassembiy of wheel hub 6
D. Reassembly of wheel hub 6
E. Replacement of a wheel stud 7
. F. Disassembly of swivel housing 7
G. Reassembly of swivel housing 7
H. Removal and refitting of universal drive shaft 9
. Service tools 10
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General This ring gear is heid by two rings {24) and {26] onto 1ts
carrier {42) which 1s spiinea Onio the swivel housing
Note : This pracedure applies to tractors equipped  {47) and locked in position by the central nut (27).

with improved front axies cat. 1to 3.5 fitted from  The hub/housing is seaied by a doubie lip seal (45}

serial numbers : working against the seal cage (46) and 11 also has a seal

- axles cat. 1 and 2 against water ingress (50). The swivel housingis seaied
3050 : A209023 on its input shaft by seal {16).
3060/3065: standard seal : A163015 The front axle housing is seaied on its orive shaft by seal

reinforced seal : A161005 (8).

- axfe cat. 2.5 The two pivots are seaied by O'rings {6} and {12).
3070/80/85/95/3115/20 : A209011

- axle cat. 3.5

3125 : ADQ7039
The final drive unit has a swivel housing {47) which
articulates on the front axie round the two swivels (7}  Service tools (see section | p. 10}
and (11). The wheel hub {22} turns on two taper roller  MF 4518 Wheel hub puller
bearings whose cups (23) and (19} are force fittedinthe  MFAS1B3 Extractor for puiler @ M18
housing. The bearing cone (18) i1s free on the swivel 3376880 M1 Socket for nng gear carner nut (axie c’
housing and the opposite beanng cone (25} is force 2.5 and 3.5)
fitted on the ring gear carrier (42). 3376926 M1 Socket for ring gear carner nut {axle ca7. 1
Unlike the non improved axie. the taper rolter bearings  and 2)
are not adjustiable. The companents are produced with
machining iolerances which do not require adjustment
or shimming.
The drive from the front differentialis transmitted to the
wheel through the universal drive shaft assembly (10},
the sun gear (28}, and the whee! hub which is fastened
to the planetary pinions (38) which react off the static
ring gear (44).

Parts list (18) Rearing cone {36) Planetary carrier
(1) Boit (19) 3Bearing cup (37) Piate
(2§ Cover (20) Seal {38} Planetary pivon
[3) Shimis) (21} Piug (39) Plate
(4) Bearing cup (22) Wheel hub {40) Screw
{5) Bearing cone (23) 3eanng cup /81\  Planetary pinion pin
{8) O-ring (24) Retaining ring {42) Fing gear carrer
(7)  Swivel pin {25) 3eanng cone {43) Wheel stud
(8) Oil seal [26] Retamning ring {44) Ring gear
{9) Bush (27)  Nut (45) Oil seal
(10) Universal drive shaft (28) S'_-"‘ gear {46) Seaicage
(11} Swivel pin (29} Circip (47) Swivei housing
{12} O-ring {30) Thrust washer {48) Stop screw
{13) Bearng cone (31 3ush {49) tut
(14} Bearing cup (32} O-ring (501 O seal
{15} Cover {33} Retaining nng (51) Spacer (cat. | 10 2.5)
(16) Oil seal (34} Circlip (52) +«ie housing
{17) Bush {351 Meedles {53) Sinterea bushing .
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General arrangment
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A . Removal of planetary carrier, sun
gear, ring gear

1. Block the rear wheels. Apply the handbrake.

2. The 4WD ciutch being engaged, lift the two wheels
10 allow to the wheel hub (22} to twrn freely.
Position props.

3. Remove the wheel on the relevant side.

4. Drain the final drive unit.

5. Remove bolts (40).

6. Remove the planetary carrier with the thrust
washer (30).

7. Remove the circlip {29) and the sun gear (28).

8. Unstake the nut {27) and unscrew it using socket
3376880 M1 (axie cat. 2.5 and 3.5) or 3376926 M1
{axle cat. 1 and 2) {Fig. 2). Extract the ring gear
carrier {42} assembly. Remove the retaining rings
{24) (26). Separate the ring gear (44) from the ring
gear carner.

Disassembly of planetary carrier
9. Place the planetary carrier in a vice with soft jaws.

10. Remove the circlip (34).

11. Gradually remove the planetary pinion pin /41\ (Fig.
1), recover the needles. Remove the O'ring (32)
and if necessary the retaining ring {33).

12. Repeat operation 11 for both planetary pinions,

Reassembly of planetary carrier

13. Clean and check the parts, replace those which are
defective.

14. In one planetary pinion (38), place the needles (35)
coated with bearing grease.

15. Replace the O’ring (32) on the planetary pinion pin
[41\ refit the retaining ring {33) {if removed).

16. Lightly engage the planetary pinion pin /41 n the
planetary carrier cover, insunng that the notch of
the shaft is aligned with that of the cover 10 fit the
circlip (34). Fit the plate (37). Center the planetary
pinion (38) with its needles. Engage the pin in the
planetary pinion. Fit the plate (39). insert entirely
the pin and fit the circlip (34).

17. Manually check the axial play and rotation of the
planetary pinion.

18.Repeat operations 14 to 17 for the ather two plane-
tary pinions.

Fig. 1

B . Refitting of ring gear, sun gear,
planetary carrier

19. Assemble the ning gear (44) on the ring gear carner
(42) with retaining rings (24) (26) ensuring that they
are properly engaged in their grooves.

20. Fit the ring gear carrier {42} assembly on the splines
of the swivel housings (47).

21. Clean the threads of the nut (27), lightly coat them
with Loctite 270. Tighten to o torque of 400 -
450 Nm.

22. Lock the nut by bending its lock tab into the slot.

23. Manually check rotation of the wheel hub {22).

24 Fit sun gear (28) and circlip {29).

25. Screw two guide studs diametraly opposed on the
wheel hub (22}

26. Coat the joint of the planetary carrier with a seaking
product (Loctite 510 or equivaient).

27. Check that the thrust washer (30) is present.

28. Reht the planetary carrier

29. Fit the bolts (40). Remove the guide studs. Tighten
the boits to a torque of 91 - 112 Nm.

30. Turn the wheel hub to piace the filler plug in a
honzaontal position. Too up the ail level of the finat
drive unit. Refit the plug (21) wath its seal {20).
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31. Refit the wheel. Remove the props and the trolley
iack. Tighten the nuts 1o a torque of 250 - 300 Nm.

32. Remove the shims and release the handbrake.

33. Carry out road test of front axle. Check the sealing
of the joint face of the planetary carrier and of the
filler plug.

C . Disassembly of wheel hub

34. Remove the planetary carrier. Carry out operations
11086,

35. Remove the circlip (29) and the sun gear (28).

36. In view of the weight of the hub, place in a sling
betore removing. Unstake and unscrew the nut
{27) with socket (Fig. 2) :

- 3376926 M1 : axle cat. 1 and 2
- 3376880 M1 :axie cat. 25 and 3.5
37. Remove the wheel hub (22).

38. Remove the bearing cone (18) and if necessary
extract the beaningcone (25} by the ring gear carrier
{42) holes with a suitable extractor. Disassemble
the bearing cups (19) {23).

39. Remove the seal {50). Extract the seal cage {46) if
necessary).

D . Reassembly of wheel hub

40. Clean and check the parts, replace those which are
defective.

47 _If the beanng cones (18) {25} and the bearing cups

{19} {23} have to be replaced, push the bearing
cone (1B} on the swivel housing, the beanng cone
(25} on the ring gear carrier {42) and the bearing
cups on the wheel hub until they meet the
shoulder.
Note : The bearing cones (18] (25) and the
bearing cups (19} (23] must imperatively be
from the serie N {width tolerance = 0,1 instead
of 0.2mm). The shimming of these bearings is
determined by the machining tolerances of the
swivel housing (47), the wheel hub (22} and the
ring gear carrier {42}, Each part could be repla-
ced separately. If the rotation of the wheel hub
(22} is incorrect after fitting, research the defec-
tive part.

Issue 1 December 1993
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42. With a locally made drift, push the seal cage (46)
{if remaoved]} untilit meets the shoulder. Place the o
seal {50) the iip facing the oil seal (45).

Note: Thetooliscentered on the innerdiameter
of the wheel hub (22]. To push the cage, it is
necessary to remove the bearing cups (19} (23).

43. Fit the wheel hub (22) on the swivel housing (47).

44 Engage the ring gear carrier assembled with the
ring gear {44) on the splines of swive!l housing.

45 Clean the threads of the nut (27). Apply Loctite 270
and tighten to a torgue of 400 - 450 Nm with special
socket 3376880 M1,

46. Lock the nut by bending its fock tab into the slat.

47 Manuaily check the rotation of wheel hub (22).

48. Refit the sun gear {28) and the circhp {29).

49, Refit the planetary carner. Carry cut operations ,
to 33.
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E . Replacement of a wheel stud

50. Block the rear wheels. Apply the handbrake.

B1. Lift the relevant side with a trokey jack. Position a
prop and remove the front wheel.

52. Unscrew the faulty stud using a nut and a lock-nut.

53. Lightly coat the new stud with Loctite 270 and fit it.

54 Lubricate the studs. Refit the wheel. Remove the

prop and the jack. Tighten the nuts to a torgue of
250 - 300 Nm.

F . Disassembiy of swivel housing

G . Reassembly of swivel housing

55. Remove the planetary carrier. Carry out operations
1106,

56. Remove the whee! hub. Carry out operations 35 to
38.

57. Remove seal (45) if necessary. Remove the pin and
the nut of the steering ball joint. Extract the ball
joint.

58. Place the swivel housing (47) in a sling.

99. Remove the bolts (1), the cover {2). Take off the
shims [3] and the bearing cup (4}, extract the swivel
pin {7} with remover MF451B and adaptor
MF451B3 (Fig. 3).

60. Remove the bolts {1}. Remove the cover {15} and
the bearing cup (14). Extract the swivel pin (11} as
described above for the upper swivel pin (Fig. 3). i
necessary, extract the bearing cones {5) [13) of the
swivel pins.

61. Protect the spiines of the universal drive shaft as
not to damage the seal (16).

62. Remove the swivel housing (47),

£3. Remove the seal (16} and drive out the bush (17}.
Note: The bush (31) is fitted with Loctite 270. To
avoidrisk of leakage, the breather of the swivel
housing has been suppressed.

64. It necessary, remaove the universal drive shaft.
Remove the seal (8) and extract the bush (9).

65. Clean and check tne parts, repiace those which are
defective.

66. If removed, fit the bush (9) and the new seal {B)
against the shoulder of the axie housing {52}, oil the
seal (8). Refit the universal drive shaft. Introduce a
guide through the filling hole to align the left drive
shaft with the differential.

67. If removed, fit the bush [17) and the new seal (16)
against the shoulder of the axie housing (47).
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68. The steering lock adjustment of axles cat. 110 2.5is

made by spacers {51) of different lenghts fitted on 48

swivel housing (47}. For axies cat. 3.5 adjust the F/K
screw (48) (Fig. 4) . According 1o the turning circle -

required, report to the table here befow. After :

adjustment, lock the nut (49) : (- :
Dimension X  Turning circle N \
77 mm 35° = .
B 63 mm 40° ) ﬁ /
34 mm 50° . + _i‘ /
> N
B69. Refit the swivel housing (47). Position the swivel . . s
pirt {7} provided with O'ring {6) so that the swivel ‘ R

housing assembly is aligned with the axie case (52}. 49

70. Fit the swivel pin {11) provided with O’ring (12}, the
bearing cup {14). the cover {15). Tighten the boits
(1) evenly and alternately 10 push the swivel pin Fiﬂ
{11} into the axie housing. Tighten the boits to a
torque of 91 - 112 Nm.

71. Fitthe bearing cup (4), the shims [3], the cover (2.
Fit and tighten the bolts (1) in the same way thatin b /_/
operation 70. Check that the swivel pins (7) (11) /‘ '
are properly in contact with the axle housing.

: 4 R ! = R L\\_:_:m
72. Remove the cover {2), remove the shims [3]. Refit i —

the cover and tighten the bolts 1o a torque of 91 - i

112 Nm. N =
Shimming P1. \.\ \“-. . N
73. With a dial gauge, measure the axial play using a \ - =CJJ 8

lever between the axle housing and the swivel _ Z

housing (Fig. 5. ]]I

74 According to the play J, determine the thickness of
shims {3} to obtain (Fig. 6) :
P1 =J + 0,30 {0.30 being the preload value)

75. Remove the bolts (1), the cover (2), the bearing cup
{4}, coat the bearing cone {5} with bearnng grease.
Refit the bearing cup, the shims {3] selected in
operation 74, Refit the cover. Apply Loctite 241 on
bolts {1) and tighten to a torque of 91 - 112 Nm.

76. Remove the cover {15) and the bearing cup (14).
Coat the bearing cone (13} with bearning grease.
Refit the bearing cup and the cover. Apply Loctite
241 on bolts (1) and tighten 1o a torque of 91 -
112 Nm.

77 Using a locally made dnft pusn seal (45) (if
removed) against the shoulder. Refit the steerning
ball joint. Tighten the nut to a torque of 103 -115
Nm. Lock the nut with a new pin.

78. Refit the wheel hub. Carry out operations 41 10 47.

79. Remove the pretection on the splines of the unver-
sal drive shaft. Fit the sun gear (28} and the circlip
(29).

80. Remove the planetary carnier. Carry out operations
25 to 33.
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H.Removal and refitting of universal
drive shaft

Removali

81. Remove the pfanetary carrier. Carry out operations
1t06.

82. Remove the circlip 29), the sun gear {28) and
extract the steering ball joint.

83. Remove the swivel housing (47) assembly and the
wheel hub {22). Carry out operations 58 to 62.

84. Remove the universal drive shaft (10).

Disassembly of universal joint (Fig. 7)
B5. Maintain the externat section (1) of the universal
. drive shaft in a vice with soft jaws.
86. Remove the four circlips (3) from each end of the
universal jaint.
87. Use a plastic mallet to drive the central yoke {2}
downwards untit the bearing steeve protrudes.
88. Place the bearing sleeve in a vice and tap the centrat
yoke from the bearing.

89. Remove the opposing bearing sieeve in the same
way and remove the external section of the shaft.

90. Turn the shaft assembly through 90°, then repeat
operations 87 to B9 to disengage the universal joint
from the shaft.

91. Place the interior section of the drive shaft in the
vice and repeat operations 86 to 90.

Reassembly of universal joint
92. Clean and check the pans. Replace the universal
. jgint assembly comprising the yokes, the seals, the
bearings, the sleeves and the circlips.

93. Coat the needles with bearing grease and ensure
that they are all in the sleeves.

94 Posiion the universal jpint {1} in the yoke and move
it sideways as far as possible to provide a guide for
the needie rollers of the bearnng sleeve being
instalied (Fig. 8).

95. Drive the sleeve {1) into the yoke deep enough to
permit insertion of the circlip (Fig. 9).

96. Fit the other sleeves and universal joints in the
same way.
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Refitting
97. Refit the universal drive shaft. Introduce a guide
through the filling hole to align the left drive shaft
with the differential.

9B. Replace the seais (6) and (12). Remove the

swivei housing assembly and whee! hub.

99. Position the swivel pin {7) in such a way that the
swivel housing {47) assembly is aligned with the
axle case (52).

Fit the swivel pin {11}, the bearing cup (14}, the
cover {15). Tighten the screws (1) eveniy and
alternately 10 push the swivel pin {(11) into the
axle case.

Remove the cover {15} and the bearing cup (14).
Coat the bearing cone (13} with bearing grease.
Refit the bearing cup and the cover. Appily Loctite
241 on bolts (1) and tighten to a a torque of 91 -
112 Nm.

100.

101.

|l . Service tools

A . Tools available on the MF network
MF4518 Whee! hub puller
MF451B3 Adaptor for puller @ M18.

3376880 M1 Socket for ring gear carrier nut
(cat. 2.5 and 3.5)

3376926 M1 Socket for ring gear carrier nut
{cat. 1 and 2)
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102. Fit the bearing cup {4), the shims {3}, the cover
(2). Tighten tne bolts as in operation 100.
Check that the swivel pin {7) and {11) are
properly in contact with the axie case {52).
Remaove the cover {2). Remove the shims [3)and
the bearing cup (4). Coat the bearing (5) with
bearing grease. Refit the beanng cup, the shims
and the cover. Apply Loctite 241 on bolts {1) and
tighten to a atorque of 91 - 112 Nm.

104. Refit the steering ball joint. Tighten the nut 10 a
torque of 103 - 115 Nmi. Stake the nut with a new
pin.

105. Remove the protection of the shaft. Refit the sun
gear {28) and the circlip (29).

106. Refit the planetary carrier. Carry our operations 25
to 33.

103.

Used with MF195C
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B . Tools to be made up locally

Swivel housing oii seai fitting tool
A 8 [ [»] r F [H] H |1 L M N o] P {1 Q

Cal.1-2 D76 | D81.3+03+02 [P 156 | D 16884040 {@194.2 | G0 J 185 ] 19 |64 | 28 [106 | 151{ @70 |2 102 "ID.'IOI"O.l

C31.25-35 | Q86 | B87.3+03+02|0180 | 01938+0.10 |@219.2 | @240 [ 205 ) 17 |67 | 42 |18 p17a @76 (@108 | 950401
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Differential
CONTENTS
- General 2
A, Splitting between the front axle and the frame 5
B. Removal of swivel housings, wheel hubs and universal

drive shafts 5
C. Removal of differential gear case assembily 6
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General

The bevel crownwheel and pinion assembly containing
the differential lock device (hydraiock) is mounted in a
casing (7) comprising two bearing haives (43) fastened
by bolis {42).

The bevel drive pinion is mounted at the rear of the
casing on two opposed taper roller bearings. Its posi-
tion can be adjusted by means of shims [8] situated
behind the head roller bearing. The preload of the roller
bearings is adjusted by controlled tightening of the nut
(1)

The assembly is sealed by two seais (4) and {2). Axles
of categories 2.5 and 3 have an O-ring {(41) mounted on
the bevel drive pinicn and axles of categories 1 and 2
have an O-ring (40) fitted in the spacer (3).

Axles of categories 110 2.5 have two planetary pinions
(38) ana cne pin (36) and axles of category 3 have four
planetary pinions and two pins.

The ciearance between the crownwheel and bevel
drive pinion is adjusted by shims [22] placed behind
the cup (29).

Preload of the case and crownwheet assembiy is done
with the spiined nut {32).

Front axie - Differential

Parts list

(1) Slotted nut

(2) Lip seal

(3) Spacer

(4) Sealing ning

(5) Bearing cone

{(6) Bearing cup

(7) Casing

8] Shim(s)

{9) Bearingcup
{(10) Bearng cone
(11) Dift. gear
{12} Lug washer
(13) Retaining ring

(14) Piston

(15) ©O-ring

(16) Thrust washer
AT Spring

{18) DTog tocth coupier
(19) O-nng

120v  Suide washer
{21) ‘Nasher

[22] Shim(s)

{23) Solt

Issue 1 November 1991

(29)
(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)

Cover
Housing half
Housing hali
Crownwheeli
Nut

Cup

Bolt

Locking plate
Splined nut
Bearing cone
Dowel
Washer

Planetary pmion o

Spherical washer
Plangtary pinion

gever drive omion
C-nng(cat. ! - 2)

O-ring (cat. 2.5 - 3)

Baht
Beaning na
Centring bush
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Front axle - Differential 7C01.3

General arrangement
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Front axle - Differential

A. Spiitting front axle / frame

1. Chaock the rear wheels and

2. Disconnect the two hoses of the front differential

apply the handbrake.

tock (plug the channels). Remove the shield and
the drive shaft. '

. Drain the axie.

. Raise the tractor with a jack positioned under the
axis of the axle housing. Place a stand (Fig. 3)
urider the lower engine housing. Remove the
wheels.

. Disconnect the pipes of the steering cylinder.
marking their position (plug the channeis).

. Place the front axie in slings (Fig. 3).

. Remove the bolts (1) and the grease nipple (3).
Remove bearing (2) and washer (4) (Fig. 1).

. Remove the front axle. disengaging it from its rear
bearing. and ptace it on a support. Remove the
chamfered washer (7) (Fia. 1).

Note: On tractors equipped with a beily weight,
it is necessary to remove this in order fo

remove the front axile.

B. Removal of swivel housings, s

wheel hubs and universal drive o

shafts

Note: Exercise care when carrying out this opera-

tion

9. Remove the steering ball joints.
10. Place the swivel housing assembly in a sling.

11. Remove the swivel housings. Carry out operations \/ §

53 and 54, crapter 7B01.

12. With the help of another person, remove the @;‘

assemblies.

13.1f necessary. remove the seais (8} (Fig. 2)

Issue 1
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E7CO1.6 Front axle - Differential

C. Removal of differential case |
assembly 2 = 1

14 Remove the bolts (1) and detach the steering 1

cylinder (2), taking care not 1o lose the centring |
bushes or the rings (3} (depending on the l [
|

category) (Fig. 4). + .
15. Remove the bolts (1). Detach and remove the | — = —

differential case assembly (8) (Fig. 5). 1 | ]

Ontractars equipped with front axles of categories E ! :

1-2-2.5, the differential case is centred by means

of dowels force-fitted in the axle casing (52). and 3

on category 3 axles by means of rings, likewise _] f_

force-fitted. I

D. Disassembly of differential

i6.Place the casing (7) in a soft-jawed vice (Fig. 6).

17. Remove the bolt {30) and its retainer (31) (Fig. 6).

13 Remove the spiined nut (32) using the special.
locatly made spanner (see section M),

19. Remove the four bolts (42), detach the bearing

hatves (43) (Fig. 6).
Note: Carefully remove the bearing half on the
lock control side; with the spring /17\ compres-
sed, the washer (21) should remain in the ca-
sing (7).

20. Remove the completie differential assembly with
the bearing cones (33) and the cups {29) (Fig. 7).
Separate the cups from the taper roller bearings. |

I

Remove the shim(s) [22].

Note: Keep the bearing cones and cups paired . .
if they are to be reused . ' 1g. 5 |

Issue 3 November 1991
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Front axle - Differential 7C01.7

f

21. if necessary, extract the two bearing cones (33).

22. Place the differential assembly in a soft-jawed
vice. Remove the nuts (28). Take out the bolts {23).
Note: Priorto disassembly, mark the position of
the bearing halves (25) and (26) and of the cover
(24} so that they can be paired when refitting.

23. Separate the bearing halves (25), (26) and the
cover (24).

24. Remove the gear (11) and washer (35).

Front axie, category 1-2 - 2.5 (Fig. 8)
25. Separate the pin (36), the ptanetary pinions {38)
and the spherical washers (37).

Front axle, category 3 (Fig. 9)
. 26. Separate the two pins (36). the planetary pinions
(38) and the spherical wasners (37).

E. Removal of differential lock
(Fig. 10)

27 Usingtool MF 47 1. correctly centred, compress the
spring A until the supporting washer {21) is free.

28. Remove the washer (21).

29. Gradually relax the spring /17\.

30. Remove the service 100l MF 471,

31. Remove the guide washer /20\ oi the spring.

. 32. Remove the spring 17\

33. Remove the retaining ring (13) of the gog tooth
coupler (18).

34 Dismantle the coupler (18). the thrust washer {16}
and the lug washer {12).

35. Remove the piston (14).

36. Take out the O-rings (15) and (19).

Issue 1 November 1991
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3000 /3100 SERIES TRACTORS

Front axle - Differential

F.

Removal of bevel drive pinion

37 Unlock the nut (1) and untighten it with Facom

38.

spanner n° 125-80 or equivalent (Fig. 11).
Remove the bevel gear pinion {39) together with
the bearing cone (10).

. Front axles category 2.5 and 3; Remove the O-

ring (41).

. Remove-the bearing cone {10) of the bevel drive

pinion.

. Remove the cup (9) and the shims [8].

Remove the spacer (3). Take out the seal  (2).
Front axles category 1 and 2: Remove the O-ring
(40).

. Remove the sealing ring {(4). the cone (5) and the

cup (6).

G.Reassembly of bevel drive pinion

43 Before reassembly. clean the parts and replace

44,

Issue 1

those which are defective. Check that the chan-

nels of the differential lock are not obstructea.

Note: if it should prove necessary to replace the

crownwheel (27) or the bevel drive pinion (39),

the two parts should be replaced together.

Adjust the position of the bevel drive pinion (Fig.

12). The thickness of the shims needed to position

the bevel drive pinion correctly is calculated ac-

cording to the following formula:

SP = A -{d+t)

where:

SP: -=quired thickness of shims [8]

A: distance measured between the bearing
cone (10) placed in the cup (9) and the
machined face F of the casing (7).

d: nominal dimension varying according to the
iype of axle.

category 1 {3050) = 118
category 2 (3060-3065) = 118
category 2.5
(3070 up t0 3115-3120) = 118
category 3 (3125 -3140) = 135
t: actual dimension marked on the head of the

bevel drive mnion. This value may he
positive of negatve (to be added or
subtracted from nominal dimension d).

November 1991

Fig. 12

Method of operation (Fig. 12)
45. Position the cup {9) ana the peanng cane (10) in

the casing {7) without the shims [8].

Using a depth gaugy. measure dimensicn A
Take careto seatthe pearinq cone correctly inthe
cup. ~aving taken ne measurement. apply the
formua o determne the thwekness of the shims
neeged.



-

46.
47.

48.

57.

58.

99.

3000/ 3100 SERIES TRACTORS

Front axie - Differential

Remove the bearing cone (10) and cup (9) agam.
Push the bearing cone (10} against the shouider
of the bevel drive pinion using a press and a
suitable toof (Fig. 13}.

Flace the shim [8] of the previcusly caicuiaied
thickness in the casing.

. Fit the cup (9).
. Ptace the cup (6) in the casing as far as it will go.
. Position ithe bevel drive pinion (39) preparec with

ihe cone (10).

. Smear the bearing surface of the bearing cone (5)

with Loctite 601 and poesition it on the bevel drive
pinon.

. Fitthe O-ning (41) (axles category 2.5 and 3). the

(-ring (40) (axles category 1 - 2).

. Smear the periphery of the sealing nng (4) vath

Locute 542 and push itinto the casing (7) as iar as
1wl go. with the metal part turnea owaras e
=xtenocr of the casing.

. the seal (2) in the spacer (3) wih the i i221g

owards the inenor of ihe nousing.

- Smear the nterior of the spacer (3) win Lzzute

601. then positicn it temporarily ai the end of ihe
pevel drive pinion. Grease the exterior of the spa-
cer and the lip joint (2}. Place the spacer finally in
contact with the bearing cone (5).

Hepiace the nut {1), smear it with Loctite 270 and
then tighten it lightly on the bevel drive pinion.
Note: Check that there is clearance between the
spacer {3) and housing.

Rotate the pevei drive pinion through a few turns.
Using a torgue wrench and an adapted greoved
sleeve. check that the rotational torque 1s between
2.5 and 3.5 Nm {(Fig. 14). Tighten or unhighten the
nut{1)ywithFacom spannern® 125-B0 or equivaient
until the desired rotational torque is obtainea.
Lock the nut (1) by bending its coliar in 3 eguidis-
tant grooves.

Fig. 13

Fig. 14

Issue 1
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Front axle -

Differential

H. Reassembly of differential lock

60. Mount the thrust washer {16) on the coupier (18).
Fit the assembly in the piston (14). Fit the lug
washer (12} and position the retaining ring (13) in
the groove of the coupler.

Note: The toothing of the coupler has been
strengthened (see service bulletin Tract.85/
005).

61. Mount the piston {14) together with the coupler
(18) in the packingless casing.

Note: The dowel (34) is force-fitted in the
piston, Check that the piston and the dowel
slide freely in the housing.

Having carried out the check, remove the pis-
ton together with the coupler.

B2. Fit new O-rings (15) and (19). Position the piston
with the coupler, then insert it with the aid of a
plastic mallet, striking it on the periphery.

63. Position the spring /17\ and the washer /20\. 0
the snoulder of the washer facing the soring.
Tension the assembly with service tool MF 47 1 until
the washer (21) slides freely in the groove of the
casing.

64. Loosen the service tool MF 471, taking care to
ensure that the spring cannot escape.

65. Fit the bearing cone (33), if it has been removed,
on the housing half (26} using a press or a suitabie
tool (Fig. 15).

66. Fit the other bearing cone (33}. if it has been
removed, an the cover {24).

67. Assemble the housing half (25) in the cover (24)
{with claw teeth), observing the marking made at
the time of dismantling.

68. Position the washer (35) on the axie gear (11).
Place the assembly in the housing half (25}, putting
the 1ab of the washer in one of the holes of the
housing half.

Front axies, category 1 - 2 - 2.5 (Fig. 8)

69. Place the two planetary pinions (38} ana the two
spherical washers (37) on the planetary pmnion pin
(36). then place the assembly in the housing half
{25). cutling the tabs of ihe spnerncal washers (37)
in the noles of the housing half (25).

Issue 1 November 1991

Front axles, category 3 (Fig. 9)

70. Place the iour sianetarv simicns {38) #:nd the four
spherical washers (37) o ing wo pins (36), then
place ine assemblies in the housing half (25).
putting the tabs of the spherical washers (37) inthe
holes of the housing hali {25).

Front axles, categories 1 to 3

71. Place the other washer (35) on the other gear (11).
Place the assembly in the housing half (26), taking
care to ensure that the position of the tab of the
washer (35) is correct.

72. Position the housing half (26) assembly on the
housing half (25). mantawwng the assembly pos:-
tion marked at the ume of dismantling.

73. Position the crownwheei {27} on the housing half
(26). Fasten together the housing halves (25) ana
{26). the cover {24) and the crownwheel.

Fit the bolts (23) and smear them with Loctite 270.
Tighten the nuts (28) to a toraque of 66 - 73 Nm.

74. Position the cups {29) on they cones (33).

75. Place the crownwheel assembly in the casing {7)
(Fig. 7).

76. Check that the centring hushes {44) ;e present.
Fit the shims [22]. Position the heanndg halves (43).
Maoderately ughten the bolts (42) sa that the cups
(29) move freely.

7 Fig. 15 .
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| Front axle - Differentiai 7C01.11

77. Put the housing in a horizontal position in a soft-
jawed vice, the crown uppermast (Fig. 16).

78. Put a dial gauge in place. Tighten the nut (32} (Fig.
16)and turn the crownwheel a few times to seat the
bearing cones properly inthe cups. Tighten the nut
again to eliminate the axial play.

79. Tighten the nut (32) a further 3 notches to obtain
the correct preload.

80. Check the backiash between the teeth of the
crownwheel and of the pinion with a dial gauge
(Fig. 17). Take three readings at three equidistant
points. Determine the average of the three
readings. This should be within the following

values :
Category 1 and 2 = 0.17 mm - 0.22 mm L ]
Category 2.5 =0.15 mm - 0.20 mm 5 ' f

i E
Category 3 = 0.10 mm - 0.20 mm Fig. 16 !

if the reading is too high. reduce the thickness of
the shims [22]. if it is 100 low. increase the thick- !
ness until a correct backiash is obtained.

81. Remove the bearing bolts (42) one by one, Smear
them with Loctite 270 and tighten tnemto a loraue |
of 136 - 150 Nm. j

82. Refit the locking plate (31) with the bolt {30)
smeared with Loctite 270 and tighten (o a 1orque of
16-26 Nm, Lock the nut (32), bending the tab of the
locking plate in the appropriate groove.

. Piston leak test

83. Connect a pressure gauge equipped with a vaive
to the suppiy connectaor of the differential lock. —————— R

84 Supply the circuit with compressed air at a pres-
sure of approx. 5 bar and check the movemeni of
the piston (14).
Reduce the pressure 10 0.3 bar and close the
valve.
The pressure gauge should not show any drop in
pressure for 1 minute.

85. Remave the pressure gauge and vaive assembly.
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3000/ 3100 SERIES TRACTORS

-

et

7C01.12

Front axle -

N

Differential

J. Refitting of differential case
assembly

86. Clean and check the parts. Replace those which
are deiective.

Note: To avoid risk of leakage, the breather in
the swivel housing was eliminated and
replaced with a plug. Refer to service builetin
Front Axle 011 issue 1.

Check that the centring pins (category 1 -2 - 2.5)
and bushes (category 3) are present on the axle
casing (52).

Smear the joint face of the differential case on the
axile case with sealing compound Loctite 510 or
equivalent and screw in two diametrically oppo-
sed guide studs.

Reftit the differential case assembly (8).

Remove the guide studs. Fit and tighten the boits
{1) (Fig. Y 1o a torgue of @1 - 112 Nm.

Check that the centring bushes (3) are oresentand
refit the steering cylinder (2). Apply Loctite 270 on
noits (1) ana tighten 10 a torque of 102 - 112 Nm
{Fig. 4).

87.

88.

89.

0.

K. Refitting of swivel housings,
wheel hubs and universal drive
shafts

91, It the seals (8) (Fig. 2) have been removed. smear
the new seals with Loctite 542 on the cenohery and
iitthem againsi the shoulder. Replace ine seais (6)
and (12} {(Fig. 2).

With the heip of another person. fit the assemblies.
Slide the universal drive shafts in the axle case
withoui damaging the seais {8). Insert a guide
through the o filling hole to alignthe teft drive shaft
with the difterential.

Turn the wheel hubs to engage the dnve shaits.
Refit the swivel housings. Carry out operations 95
1o 100. chapter 7B01.

92.

93.
94
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L. Reassembly of front axle / frame

95, Put the washer (7) in piace. lightly smeared with
grease (the chamfer facing towards the axie
{Fig. 1)). Place the front axle in stings (Fig. 3)
and position it 50 that it is in contact with its
support {6) (Fig. 1}.

Note: The rear suppaort of the axie is fixed to
the frame on tractors 3050 to 3070 and deta-
chable on types 3080 to 3125,

Fit the washer (4) (the chamfer facing towards
the axle (Fig. 1)} with the bearing (2) against the
washer (4) in such a way as to eliminate play. Fit
and tighten the bolts {1) (Fig. 1} smeared with
Loctite 270 to a tarque of 520 - 640 Nm.
Fitthe grease nipple (3). Grease the bearings (2)
and (6) (Fig. 1) with a grease gun.

Reconnect the pipes of the stesnng cylinder
(marked at the time of dismantling}.

Raise the tractor with a jack. Refii the wheels.
Remove ihe stand. Tightenthe nuiz o a torque i
250 - ZO0D Nm.

Top up the axle oil ana check the «i level of the
final drives.

Coat the two drive shaft couplings with "Anti-
seize' grease or equivalent. Refit the drive shaft.
Reconnect the two hoses of the front differential
lock.

Remove the blocks and release the handbrake.

Carry out a road test on the iront axie and

differential lock controf.

Check for leaks:

- of the seals ana of the joim iace of the
differential case

- of the hydrauiic connectors,

96.

97.
98.
99.

100.

101.

102.
103.

104.
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Front axle - Differential

M . Service toois

1. Tool to be made locally
Special spanner for splined nut

HM12 nut
./ welded
[ e i
. | »
R 1l I1T1 L1
i s 0 Rrans N ot
| i L;_ o =
S~ 7 “
~
-
\\ i e
. ™._~HM8 screws weldea
i
; — ]
O o -
4 N -
- . = i ]...
i

13

2 . Tool available from the MF network
. Spring compression tool MF47 1

A

7C01.13
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Improved front axle - Differentiai 7C02.1
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CONTENTS
- General 2
A Splitting between the front axle and the frame 5
B. Removal of swivel housings, wheei hubs and

universal drive shafts ]
C. Removal of differential case assembly 6
D. Disassembly of differential 7
E. Removal of differential lock 8
F. Removal of bevel drive pinion 8
G. Reassembly of bevel drive pinion 8
H. Reassembly of differential lock 10
1. Piston leak test 1
J. Refitting of differential case assembly 12
K. Refitting of swivel housings, wheel hubs and

universal drive shafts 12
L. Reassembly of front axle / frame 13
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General

Note : This procedure applies to tractors equipped
with improved front axles cat. 1 to 3.5 fitted from
serial numbers :
- axles cat. 1and 2
2050 : A209023
3060/3065: standard seal: A163015
reinforced seal : A161005

- axle cat. 2.5
3070/80/85/95/3115/20 : A209011
- axie cat. 3.5
3125 : A007039

The bevel crownwheel ang pinion assembly containing
the differentiat lock device (hydralocki is mounted in a
casing {7) comprising two bearing halves (43) fastened
by screws (42).

The bevel drive pinion is mounted at the rear of the
casing on two opposed taper roller bearings. 115 position
can be adjusted by means of shims [8] situated behind
the heao roller bearing. The preload of the rolier
bearings 15 adjusted by means of shims [2] located
between the spacer 45\ and the beanng cone (5).

Improved front axle - Differential

The assembly is sealed by two seals {4) and (40) fitted
on the bevei drive pinion. Axles of categories 1 - 2 and
2.5 have two planetary pinions (38} and a pin {36), those
of category 3.5 are fitted with four planetary pinions and
WO pins.

Backlash between the crownwheel and bevel drive
pinion is set by rmeans of shims {22] placed behind the
cup {29).

Preload of the case and crownwhee assembly is done
with the splined nut (32}.

A riveted plate on the RH side of the front axle housing
shows the category and the serial numoer.

Service tools {see section M) .
MF451B Swivel pin beanng remover

MF4518.3 Adaptor for remover diam M18

MF471 Spring compression tool

3376881 M1 Special spanner for siotted nut of bevel
drive pinion {axles cat. 2.5 ana 3.5)

3376827 M1Special spanner for slotteg nut of bevei
drive pinion {axles cat. 1 and 2}.

Parts list

{1) Siotted nut
(2] Shim(s)

(3) Spacer

{4} Seal

(5] Bearing cone

{6} Beanng cup
{7} Casing
[8] Shim(s)

(9} Bearing cup
{10) Bearing cone
{11 Diff. gear
(12} Lug washer
{13) Retaining nng
{14) Piston
(15} O'ning
{16) Thrust washer
/1N Sprning
{18} Dog tooth coupler
{18) O'nng
120\ Guide washer
(21) Washer
[22] Shumts)

Issue 1 December 1993

{23) Boit

{24) Cover

{25) Housing half
(26} Housing nhatlf
{21 Crownwheal
{28) Nut

{29 Cup

{30) Boit

{31) Locking plate
(32} Splined nut

{33) Beanngcone
{34) Dowel

(38} Washer

{36} Planetary pinion pin
{3?} Sohercal washer
(38} Planetary ptnion
{39] Bevel drive pimon
(40} O'nng

{42} Bolt

(43) Beanng half

(44} Centring bush
145\ Spacer
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Improved front axle - Differential 7C02.3
General arrangement
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7C02.4 Improved front axle - Differentiai

Exploded view
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Improved front axle - Differential 7C02.5

A . Splitting front axle / frame

1. Block the rear wheels and apply the handbrake.
2. Disconnect the two hoses of the front differential

lock (plug the channels). Remove the shield and the
transmission shaft.

3. Drain the axle.

4. Raise the tractor with a jack positioned under the
axis of the axle housing. Place a prop (Fig. 2) under
the lower engine housing. Remove the wheels.

5. Disconnect the pipes of the steering cylinder,
marking their position {plug the channels).

6. Place the front axie in slings (Fig. 2).

7. Remove the boits {1) and the grease nippte (3).
Remove bearing (2) and washer (4) (Fig. 1).

. 8. Remove the front axie, disengaging it from its rear
beanng, and place it on a support. Remove the
chamiered washer (7} [Fig. 1).

Note : On tractors equipped with a belly weight,

itis necessary to remove this in order to remove
the front axle.

B . Removal of swivel housings,
wheel hubs and universal drive
shafts

Note : Exercise care when carrying out this

operation.
9. Remove the steering ball joints.

. 10. Place the swivel housing assembly in a sfing.

= e .
) ‘ E‘l K—T P

9 _ 4 L Fig.
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7C02.6 Improved front axle - Differential

Removal of swivel housings (Fig. 3 - 4)
11. Remove botts {1} and cover {2). Remove shims {3].
Extract swivelpin (7) with tool MF451B and adaptor

MF45183.

12.Remove the lower swivel pin as explained
previously.

13.With the help of another person, remove the
assemblies.

14.1f necessary, remove oit seals {8) (Fig. 3).

2

s

:"i
Yy

C . Removal of differential case
assembly

15. Remove the boits {1} and detach the steering
cylinder (2), taking care not 1o lose the centring
bushes or the nings (3} (Fig. 5).

16. Remove the bolts {1). Detach and remove the
differential case assembly (8) (Fig. 6).

On improved axles, the differential case is centred

by means of bushes force-fitted in the axle casing
{52].

o= Fig. 5
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L

7C02.7

D . Disassembly of differential

17. Place the casing {7) in a softjawed vice (Fig. 7).

18. Remove the bolt (30} and its retainer (31} (Fig. 7).

19. Remove the splined nut (32) using the special,
locally made spanner {see section M),

20. Remove the four screws {42), detach the bearing
halves {43) (Fig. 7).
Note : Carefully remove the bearing half on the
lock control side ; with the spring /17\
compressed, the washer (21} should remain in
the casing (7).

21.Remove the complete differential assembly with
the bearing cones (33) and the cups {29) {Fig. 8).
Separate the cups from the taper rofler bearings.
Remove the shimis} [22].

Note : Keep the bearing cones and cups paired
if they are to be reused.

22.If necessary, extract the two bearing cones {33).
23. Place the differential assembly in a soft-jawed vice.
Remove the nuts {28). Take out the bolts (23).

Note: Priorto disassembly, mark the position of
the bearing halves (25) and (26) and of the cover
{24} so that they can be paired when refitting.

24. Separate the bearing halves {25), {26) and the cover
(24).

25. Remove the gear (11) and washers (35).

26.According to category, separate one or two pins
(36), the planetary pinions (38) and the spherical
washers {37} (Fig. 9).

Fig. 9
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E . Removal of differential lock ;/.
{Fig. 10). - @
A e ()

27 . Usingtool MF471, correctly centred, compress the Q
spring f17\ until the supporting washer (21) is free.

Z28. Remove the washer (21). 1

29. Gradually relax the spring /17\.

30. Remove the service tool MF471.

31. Remove the guide washer /20\ of the spring.

32. Remove the spring /17\.

33.Remove the retaining ring (13) of the dog tooth
coupier (18).

34. Dismantle the coupler (18), the thrust washer {16)
and the lug washer (12).

35. Remove the piston {14).

36. Take out the O'rings (15) and {16).

F . Removal of bevel drive pinion

37. Unstake the nut (1) and maintain it using the special
spanner (Fig. 11-12}:
- 3376927 M1 : Cat. 1 and 2
-337688B1 M1 :Cat. 2.5and 3.5
Untighten the bevel drive pinion clockwise using
the special sieeve "C" (Fig. 11} locally manufactured
{see section M.

38. Remove the bevel drive pinion together with cone
{10}, spacer f45\, shims [2] and O'ring (40}.

39. From the bevel drive pinion, remove O'ring {40},
shims [2], spacer f45\

4Q_Extract cone (10) from bevel drive pimion.

41. Remove cup {9} and stums [8].

42 . Remove spacer {3), drive out cup {6) with its cone
{5) in orger to extract the seal ring {4).

G . Reassembly of bevel drive pinion

43. Before reassembly, clean the parts and replace
those which are defective. Check that the channels
of the differential lock are not obstructed.

Note : if it should prove necessary to repiace the
crownwheel (27] or the bevel drive pinion (39),
the two parts should be replaced together.
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44 Adjust the position of the bevel drive pinion (Fig.
13). The thickness of the shims needed to position
the bevel drive pinion correctly is calculated
according to the formula : SP = A - {d+t}

SP : required thickness of shims (8]

A distance measured between the bearing
cone (10} placed in the cup (9} and the
machined face F of the casing (7).

d : nominal dimension = 118+ 0.1 (cat. 1-2-2.5)

- 133.5 % 0.1{cat. 3.5

t . actual dimension marked on the head of the
bevel drive pinion (Fig. 14). This value may be
positive or negative (to be added or
subtracted from nominal dimension d).

Method of operation (Fig. 13)

45, Position the cup (9) and the bearing cone {10) in the
casing (7) without the shims {8]. Using a depth
gauge, measure dimension A. Take care to seat the
pearing cone correctly in the cup. Having taken the
measurement, apply the formula to determine the
thickness of the shims neaded.

486 Remove the bearing cone {10) and cup (9) again.

47, Push the bearing cone {10} against the shoulder of
the bevel drive pinion using a press and a suitable
tool (Fig. 15).

48 Place the shim [8] of the previously caiculated
thickness in the casing.

49 Fit the cup (9).

50. Place the cup (B) in the casing as far as it will go.

51. On the bevel drive pinion prepared with cone {10},
engage the spacer /45\with its chamfer facing the
bevel drnive pinion splines.

52.Place the bevel drive pinion assembly nto the
casing and fit the shims (2], then fit cone (5] and
spacer {3} {Fig. 18).

10
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Fig. 15

Fig. 18
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53.Maintain nut {1) with the special spanner
3376927 M1 or 3376881 M1. Using the special
sleeve and a torque wrench, turn the bevel drive
pinion, to obtain a torque of 250 - 285 Nm (Fig. 17).

54. Preload the bevel drive pinion.

Method : The principle consists of removing or
adding shirms [2] to obtain a rotational torque of 1to
3 Nm,

55. Rotate. the beve! drive pinion through a few turns
using a3 torque wrench and the special sleeve
(Fig. 18]. Check that the above torque is correct.
Note : The torque of 250 - 295 Nm should be
applied to every refitting of nut (1).

56. After setting, maintain nut (1) and untighten the
bevel drive pinion.

57.Fit O'ring {40). Apply Loctite 270 on nut {1}. Rotate
the bevel drive pinion until 1orque of 250 - 295 Nm
is obtained, lock the nut by bending its tab in two
opposite slots. Check nut {1} is free of burrs. Dit the
seal ring (4 and fit it into the casing using a locally
made drift (see section M).

H . Reassembiy of differential lock

58. Mount the thrust washer (16} on the coupler (18).
Fit the assembly in the piston (14). Fit the lug
washer {12) and position the retaming ring {13} in
the groove of the coupler.

59. Fit the piston {14} together with the coupler (18} in

the packingless casing.
Note : The dowel (34) is force-fitted in the
piston. Check that the piston and the dowel
slide freely in the housing. Having carried out
the chack, remove the piston together with the
coupler.

60.Fit new O'rings {15) and (19}. Position the piston
with the coupler, theninsert it with a plastic maliet,
striking it on the periphery.

61. Position the spring /17\ and the washer 20\, with
the shoulder of the washer facing the spring. Ten-
sion the assembly with service tool MF471 until the
washer (21) slides freely n the groove of the
casing.

62. Loosen the service tool MF471, taking care to
ensure that the spring cannot escape.

B63.Fit the bearing cone (33) (i removed) on the
housing half {26) using apress or a suitaple tool (Fig.
19).
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©4. Fit the other bearing cone (33) {if removed) on the
cover {24).

65. Assemble the housing half (25} in the cover {24)
(with claw teeth) observing the marking made at
the time of dismantling.

66. Position the washer {35) on the axle gear (11).
Place the assembly in the housing half {25}, putting
the tab of the washer in one of the holes of the
housing half.

67. According 10 Category, place the corresponding
number of planetary pinions (38} and washers {37)
an two or one pin (36). Then place the assemblies
in the housing half {28), putting the tabs of the
spherical washers {37) in the holes of the housing
haif (25} (Fig. 9).

68. Place the other washer (35) on the other gear (11}
Place the assembty in the housing half (26), taking
care to ensure that the position of the tab of the
washer (35) is correct.

B9. Position the housing half (26) assembly on the
housing half {25) maintaining the assembty position
marked at the time of dismantling.

70. Position the crownwheel {27) on the housing half
{26}. Fasten together the housing haives (25} and
{26). the cover {24) and the crownwheel.

Fit the bolts (23) and smear them with Loctite 270.
Tighten the nuts (28} to a torque of 79 - 87 Nm.

71 Position the cups {29) on their cones (33).

72. Place the crownwheel assembly in the casing (7)
{Fig. 8).

73. Check that the centring bushes (44) are present. Fit
the shims [22). Position the bearing halves {43).
Moderately tighten the bolts {(42) so that the cups
{29) move freely.

74. Put the housing in a horizontal position 1n a soft-
jawed vice, the crown uppermost (Fig. 20).

75. Put a dial gauge in place. Tighten the nut (32) (Fig.
20} and turn the crownwheel a few times to seat
the bearing cones properly in the cups. Tighten the
nut again to elirninate the axial play.

76. Tighten the nut (32) a further 3 notches ta obtain
the correct preload.

77. Check the backlash between the crownwheel and
the pinion with a dial gauge (Fig. 21). Take three
readings at three equudistant paints. Determine the
average of the three readings 10 obtain backlash of
0.13t0 0.28 mm.

If the reading is too high, reduce the thickness of
the shims [22]. If it is too low, increase the
thickness until 3 correct backlash 1s obtained.

7C02.11

Fig. 20

78. Remove the bearing bolts (42) ane by one. Smear
them with Loctite 270 and tighten them to a torgue
of 136 - 150 Nm.

79. Refit the locking piate (31) with the boit (30)
smeared with Loctite 270 and tighten to a torque of
16-26Nm. Lock the nut{32), bending the tab of the
locking plate in the appropriate groove,

| . Piston leak test

80. Connect a pressure gauge eguipped with a valve 10
the supply connector of the differential lock.

81 Supply the circuit with compressed air at a pressure
of approx. 5 bar and check the movement of the
piston (14).

Reduce the pressure to 0.3 bar and tlose the valve.
The pressure gauge should not show any drop in
pressure for 1 minute.

82. Remove the pressure gauge and vaive assembly.
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J . Refitting of differential case
assembiy

83. Clean and check the parts. Replace those which are
defective.

Note : To avoid risk of leakage, the breather
vaive on the axle housing has been eliminated
and replaced with a piug.

84. Check that the centring bushes are present on the
axle housing.

85. Coat the joint face of the differential case on the
axle housing with sealing compound, Loctite 5100or
equivalent, and screwvin two diametrically opposed
guide studs.

86. Refit the ditferential case assembly (8).

Remove the guide studs. Fit and tighten the bolts
(1) (Fig. 6} to a torque of 91 - 112 Nm.

87. Check that the centring bushes (3) are present and
refit the steering cylinder (2). Apply Loctite 270 on
belts {1) and tighten them to a torque of 102 -
112 Nm (Fig. 5).

K . Refitting of swivel housings,
wheel hubs and universal drive
shafts (Fig. 22).

88.1f the oil seals (8) have been removed fit them
against the shoulder. Replace the seals [6) and {(12).

89.0il the seals (8) and with the help of another
person, fit the assemblies. Slide the universal drive
shafts in the axie housing without damaging the
seals. Introduce a guwde through the filling hole to
align the left drive shaft with the differenual.

90. Turn the wheel hubs 10 engage the drive shafts.

91.Position the pin (7) aligning the swivel housing (47}
with the axie housing (52).

92. Fitthe pin {11), the cup {14), the cover (15}. Tighten
the bolts (1) evenly and alternately to press the pin
{11) into the axte housing.

93. Remove the cover {15} and the cup (14). Apply
bearing grease on the cone {13). Refit the cup and
the cover. Apply Locute 241 onbolts {1) and ugnten
10 a torque of 91 - 112 Nm.

94 Fit the cup (4), the shims [3], the cover (2). Tighten
the boits as in operation 92.

Note : Check that pins (7} and {11) are in contact
with the axle housing (52).
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95. Remove the cover (2). Take off the shims [3] and
the cup (4}, Coat the cone (5) with beanng grease.
Refit the cup, the shims and the cover. Tighten the
boits (1) coated with Loctite 241 1o the torque of 91
- 112 Nm.

96. Refit the ball joints. Tighten the nuts to the torque
of 103 - 115 Nm_ Lock the nuts with new pins.
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L . Reassembly of front axie / frame

97. Lightly coat the washer (7) with grease and put it
in place, the chamfer facing the axie (Fig. 1). Place
the front axie in slings (Fig. 2) and position it so that
it is in contact with its support (6) (Fig. 1)

Nota: Therearsupportofaxie is removable on
6 cylinder engines.

98. Fit the washer (4) {the chamfer facing towards the
axle {Fig. 1)) with the bearing (2) against the
washer (4} in such a way as to eliminate play. Fit
and ughten the boits (1) (Fig. 1) coated with
Loctite 270 to a torque of 520 - 640 Nm.

99. Fit the grease nipple (3). Grease the bearings (2}
and (6} {Fig. 1) with a grease gun.

100.Reconnect the pipes of the steering cylinder
(marked at the ume of dismantling).

A!

7C02.13

101.Raise the tractor with a jack. Refit the wheeis.
Remove the prop. Tighten tnis nuts to a torque of
250 - 300 Nm.

102. Top up the axie oil and checx. the oil lever of the
final drives.

103. Coat the two sieeves with "Anti-seize” grease or
eguivaient. Refit the anve snaft and the shieid.
Reconnect the two hoses of the front differental
lock.

104. Remove the blocks and reiease the handbrake.

105.Carry out a road test on the front axie and
differential lock control.

106. Check for leaks :

. at the seals and the joint fa~e of the differental
case.
. at the hydraulic conneciors.,

M . Service tools

1. Tools available from the MF network
MF4518 Swivel pin bearing remover (Fig. 23)
MF45183 Adaptor for remover diam M18 (Fig. 23)
MFF471 Spring compression tool (Fig. 24)

3376881 M1 Special spanner for siotted nut of bevel
drive pinion, cat. 2.5 and 3.5 axies (Fig. 25)

3376827 M1 Special spanner for slotted nut of bevei
drive pimon, cat. 1 and 2 axles {Fig. 25)

Fig. 24

used with MF195C Fig. 23

Fig. 25
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2. Tools to be made locally
Special spanner for splined nut
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General

The front axle comprises the following parts:

- A cast support identical to that of the 4-wheel-drive

version, winose lower rear part comprises a bearing

supporting the 2nd steering swivel pin (4-cylinder

engine) or a removable swivel pin (6-cylinder en-

gine).

A front bearing fixed on the cast support holding the

15t steering swivel pin.

An axle beam articulated on two swivels.

Two spindle arms.

Two spindles mounted in the bores of the spindle

arms,

- A double acting ram linked to the spindles by two
steering arms.

There are three axle versions depending on the type of
tractor:

MF 3050-3060-3065
Standard axie with 6-hole hub.

MF 3070

Standard axle with 6-hole hub or heavy-duty axle with
6- or 8-hole hub.

MF 3080-3095-3115-3125
Heavy-duty axie with 6- or 8-hole hub.

Key
Version
standard heavy-duty
6-hole 6- or 8-hole
hub hub

{1) Pin
(2) Nut
(3) washer
{4) Bearing cone
(5) Sopindte
{6) Bearing cup
{7) Dustcap
8\ Thrust washers
(9) Grease nipple
{10} MNut
(11} Axie Beam
{(12) Steerning arm
{(13) Seal
{14) Bush
(15) Spindle arm

Issue 1 November 1991

(16)
(17)
18\
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
2N
(28)
(29)
130\
31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)
(51
(52)
(53)
(54)
(35)
(56)
(§7)
(58)
(59)
(60)
(61)
(62)

Front axle - 2 WD Front axle

Bush
Washer
Sealing ring
Bearing cone
Hub

Bearing cup
Cover

Rivet

Nut

Washer
Belleville washers
Sealing ring
Bearing cone
Bearing cup
Sealing ring
Lock washer
Spacers
Screw
Washer

Nut

Bolt

Steering ram
Screw
Washers
Nuts

Sieeve
Screw
Steering rod
Screw

Nuts

Sleeve

Pin

Washer

Nut

Bali joint

Pin

Nut

Ball joint
Support
Bush

Thrust washer
O-ring

Q-ring

Nut

Lock nut
Bushes
Grease nippie

-

VAV

Version
standard heavy-duty
6-hole 6- or 8-hole
hub hub
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Heavy-duty axle, 6- or 8-hote hub Exploded view ] Standard axle, 6-hole hub
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A. Removal and refitting of steering
arm ball joint

Removal
1. Chock the rear wheels and apply the handbrake.
2. Lift the relevant wheel with a jack. Remove the pin
(47), the nut (49) and the washer (48).
3. Extractthe ball joint (50) fromthe steering arm (12).
4. Logsen the nuts (45), turn the sleeve (46) in order
to separate the ball joint (50) from the rod (43).

Refitting
5. Clean and check the parts. Replace any which are
defective.
6. Mount the ball joint (50) in the steering arm {12).
7. Couple the sleeve (46} to the rod (43) and the ball
joint (50).
8. Fit the washer {48), tighten the nut (49) to a torque
of 108 - 122 Nm and lock it with the pin (47).
9. Remove the jack.
0. Remove the chocks and release the handbrake.
1

1
11. Adjust the toe-in (see section E).

B. Removal and refitting of hub,
spindle and spindle arm

Removal

12. Chock the rear wheels and apply the handbrake.

13. Lift the front of the tractor with a jack positioned in
the axis of the axle and insert props.

14 Remove the relevant wheel.

15. Extract the cover {22).

16. Remove the pin (1), loosen the nut (2), remove the
washer (3) (standard axle).
Release and fcosen the nut {2), remove the lock
washer (31), remove the washer (3) (heavy-duty
axle).

17. Remove the bearing cone (4).

18. Remove the wheel hub (20} from the spindle (5).

19. Extract the sealing ring /18\ and remove the bea-
ring cone (19).

20. Extract the cups (6) and (21) irom the hub (20).

21. Remove the dust cap (7).

o

7D01.7

There are 3 axle versions:

MF 3050-3060-3065
Standard axie with 8-hole hub.

MF 3070
Standard axle with 6-hole hub or heavy-duty
axle with 6- or 8-hole hub.

MF 3080-3095-3115-3125
Heavy-duty axle with 6- or 8-hole hub.

Standard axle with 6-hole hub

22. Remove the nut (35), the washer (34) and the
screw (33).

23. Withdraw the steering arm (12) from the spindle
(5).

24 Withdraw the spindle (5) from the spindle arm {15).

25. Remove the washers /8\ and (17).

26. Extract the rings (14} and (16) irom the arm (15).

Heavy-Duty axie with 6- or 8-hole hub

27. Remove the nut (24) and the washer (25).

28. withdraw the steering arm (12) from the spindte
(5). Remove the Belleville washers (26).

29. Withdraw the spindle (5) from the spindle arm (15).

30. Separate the bearing cone (28) from the spindle
(5).

31. Extract the sealing rings /30\ and /27\ from the
spindle arm (15).

32. Extract the bush (14) and the cup (29) from the arm
(15).

Standard or heavy-duty axle

33. Remove the screw (36) and the nuts (10).

34. Withdraw the spindle arm (15) from the axle
beam (11}, remove the grease nipple (9).



|

3000/ 3100 SERIES TRACTORS

i

l
7D01.8

Refitting

Standard or heavy-duty axle

35. Clean and check the parts. Replace any which are
defective.

36. Mount the spindie arm (15) in the axle beam (11),
fasten it with screws (36) and nuts (10) placed in
the seats of the axle.

Tightening torque of screws (36):
- Standard axle . 350 - 430 Nm
- Reinforced axle : 400 - 600 Nm

Standard axle with 6-hole hub

37. With a punch, push in the bushes (14) and {16)
against the shoulder in the spindle arm (15).

38. Fit the dust cap {7} on the spindie (5).

39. Place washers /8\ and (17) on the spindle . orien-
tate the grooves of washers /8\ towards washer
(17).

40. Introduce the spindle (5) into the arm (15).

41, Place the seal (13) in the seat of the steering arm
(12).

A2 Fit the steering arm (12) on the spindle (5).

43. Position the screw (33) in the recess in the spindle
(5), fit the washer (34). Tighten the nut {35) to a
torque of 250 - 300 Nm.

Note: Ensure that the spindle (5) is fitted wi-
thout any play.

Heavy-duty axle with 6- or 8-hole hub

44 With a punch, push in the bush (14) against the
shoulder in the spindle arm {(15).

45 Pushinthe sealing ring /27\ against the shoulder in
the spindle arm with the lip facing outwards.

46. Push the dust cap (7) on the spindle (5).

47 . Position the bearing cup (29} in the spindie arm.

48. Push the sealing ring /30\ in the spindle arm with
the lip facing outwards.

49, Push the bearing cone (28) on the spindle, then
introduce the spindle into the spindle arm.

50. Position the Belleville washers (26), lhe steering
arm {12) and the washer (25). Smear the nut (24)
with Loctite 241, tighten to a torque of 550-580 Nrmn.

Standard or heavy - duty axie

51. Using a press or an appropriate device push the
cups (6) and {21) against the shoulder in the hub
(20).

52. Giease the bearing cone (19) (MF 1105 grease or
equivalent) and place it in the cup {6}.

53. Push the sealing ring /18\ into its seat against the
shoulder, the lip turned outwards (Fig. 1).
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54, Fill the cavity of the hub (20) with MF1105 grease
or equivalent.

55. Mount the wheel hub (20) on the spindle {(5).

56. Grease the bearing cone (4) (MF1105 grease or
equivalent] and place it on the spindle in contact
with the bearing cup (21).

57. Position the washer (3), the nut (2) (standard axle),
the lock washer (31), the nut {2) (heavy-duty axle).
After tightening the nut to a torque of 81 Nm,
slacken it by 1/12to 1/16 of a turn to obtain play of
between 0 and 0.13.

58. Lock the nut (2) on the spindle with the pin (1)
{standard axle). Bend back the tab of the lock
washer (31) on the nui {2} (heavy-duty axle).

59. Check that the hub turns smoothly.

60. Fill the cavity of the hub (20) (nut side) with MF 1105
grease Or equivalent.

61. Close the hub with the cover (22).

62. Clinch a rivet (23} in the hole of the cover. Fit the
grease nipple (9).

63. Refit the wheel, remove the props and tighten the
bolts to a torque of 140 - 200 Nm. Grease the
spindle arm (15).

64. Remove the chocks and release the handbrake.

65. Adjust the toe-in (see section E).
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C. Removal and refitting of steering
ram

D. Removal and refitting of front
axie

Removal

B66. Chock the rear wheels and appty the handbrake.
Lift the front of the tractor with a jack positioned in
the axis of the axle.

67. Disconnect and block the ram supply hoses.
Note: Mark the position of the hoses before
removal.

68. Loosen the nuts (45), turn the sleeves (46) 1o
separate the ball joints (50} from the steering rods
(43).

69. Remove the pin (51} and the nut (52). Withdraw the
bail joint (83) from the support (54).

70. Remove the steering ram assembly.

71. Unscrew the ball joint (53) (if necessary).

72. Dismantte the nuts (40). the washers (39) and the
screws (38). Separate the sleeves (41) equipped
with rods (43).

Refitting

73. Clean and check the parts. Replace any which are
deiective.

74. Assemble the sleeves {41) equipped with rods
(43) on the ram. Fit the screws (38} and washers
{39) and tighten the nuts {40).

75. Screw the ball joint (53) (if fitied) on the steering
ram.

76. Reiit the ram assembly on the support (54).

77. Tighten the nut (52) of the ball joint to a torque of
100-120 Nm and fit the pin (51).

78. Couple the sleeves (46) to the rods (43) and to the
ball joints (50).

79, Connect the ram supply hoses.

80. Withdraw the jack. Remove the chocks and re-
lease the handbrake.

81. Adjust the toe-in (see section E).

82. Check for leaks of the ram connectors.

Removal

83. Chock the rear wheels and apply the handbrake.

84. Lilt the front of the tractor with a jack positioned in
the axis of the axle.

85. Position a stand under the crankcase.

86. Remove the front wheeis.

87. Remove the screws (36) ano the nuts (10).

88. Remove the nuts {40). ihe washers (39) and the
screws (38).

89. Remove the assemblies (1) (Fig. 2).

90. Remove the pin (51) and the nut (52), withdraw the
ball joint (53) from the support (54), detach the ram
from the axie (11).
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91. Hoist the axle (Fig. 3).

92. Remove the screws (1) and the grease nipple (3).
Remove the front bearing (2) and the washer /8\ .
(Fig. 4). ‘

93. Remove the front axie. disengaging it fromits rear
bearing {5) with the washer /6\ (Fig. 4).

94. Remove the lock nut (60) and the nut (59) with its
seal (58), remove the support {54). The bush (55),
the thrust washer (86) and the o-ring (5§7) remain
on the support (54).

95.1f necessary, withdraw the bushes (61) from the
axle.

Refitting

96.Clean and check the parts. Replace any which
are defective.

97.1f necessary, fit the bushes (61) with a locatly
made tool (see section G).

98. Position the bush (55), the thrust washer (56) and
the seal {67} and refit the support (54).

99. Tighten the nut (59) with O-ring (58) on the sup-
port (54), then slacken it so as to obtain axial play
of 0.05 to 0.25.

100.Using a spanner wrench, tighten the lock nut (60)
to 120-150 Nm. Check that the support swivels
freely.

101.Hoist the axle. Position the washer /6\ (the
chamfer facing the axle side, Fig. 4). Fit the axle
in the support {5).

102.Position the washer /8\ (the chamfer facing the
axle side, Fig. 4). Mount the front bearing (2) so as
to eliminate play between the washers and the
axle as far as possible.

103. Smear the screws (1) with Loctite 270. Tighten to
a torgue of 540-620 Nm. Detach the hoist.

104 Fit the grease nipple (3) (Fig. 4).

105. Refit the ram assembly (37) on the support (54).
Tighten the nut (52) to a torque of 100-120 Nm
and fit the pin (51).

106. Grease the bearings (2) and (5) (Fig. 4) and the
ram support (54).

107 Grease the rods (43) with molybdenum disul-
phide. Refit the assemblies (1) (Fig. 2). Fitthe nuts
(190) and the screws (36). Tighten to a torgue of :
- Standard axle : 350-430 Nm
- Heavy-duty axle : 400-600 Nm

108. Fit the screws (38). the washers (39) and the nuts
(40). Tighten to a torque of 75-81 Nm.

109. Refit the front wheels. Remove the stand under
the crankcase. Tighten the holts to a torque of
140-200 Nm.

110. Remove the chocks and release the handbrake.

111. Adjust the toe-in (see section E).

Fig. 4 .
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E. Adjustment of toe-in

112. Setthe steering to the central position. Itis neces-
sary to adjust the sleeves (46) sc as to obtain a
toe-in of 0 t0 14 mm. The toe-in is measured at
points A,A"and B,B', determined by a diameter of
895 mm traced on the flanks of the tyres (Fig. 5).
it is obtained from the difterence of the two values
LandD.

Note: If the toe-in is measured on a diameter
other than 895 mm, correct the value accordin-
gly. Once adjustment has been carried out,
tighten the nuts (45) to a torque of 45-55 Nm.

Fig.5

F. Track adjustment

113. Lift the front of the tractor in the axis of the axle.
114.Remove the screws (36) and (42) and the nuts
(10} and (40) (Fig. 6).
115 Place the spindle arms in the desired position.
116. Fit the bolts (36). Tighten to a torque of :
- Standard axle : 350-430 Nm
- Heavy-duty axle : 400-600 Nm
117.Fit the rods (43) according to the position of the
arms,
Fit the screws (42), the washers (39) and the nuts
{40). Tighten io a torque of 75-81 Nim,
Note: When the tractor is used with the widest
track, the spacer (32) must be used when
fitting the 3rd screw (36) (Fig. 7).

Fig. 7
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A . Removal

1. Remove :
- the instrument panel cover,
- the steering wheei and the boot.

2. Withdraw the steering column from the instrument
oanel after having removed the 4 bolts at the base
of the column.

3. Place the column assembly on a bench and remove
the 2 screws from the plastic half housings.

4. Remove lever (24) and pin {25).

Fig. 1

B . Disassembly of tilt mechanism

5. Fit the yoke of special tooi 3582244M1 on housing
(1}). liningupthe 2 screws with the holes in the swivel
joints (3). Tighien the 2 screws (Fig. 1).

6. Place a shim about 20 mm thick under housing (1)
in order to line the assembly up correctly.

7. Remove the & screws with a 5 mm Allen key.

8. Remove top housing (2).

9. Remove : guide (19), rollers {17), spring (18), guide
{23) and spring (22) (use a screwdriver).

10. Tilt joint (3) to reduce the pressure of springs (16).
Remove guide (13), rod (14), springs (16) and
washer (15) {with a screwdriver).

11. Remove the yoke and withdraw the column
assembly from housing (1), complete with
corrugated washers (12).

12. Drive out pin (8) and remove rod {11) comptete with
rack (7), spring (%) and washer (10).

13. Remove the 2 screws {6) with a 3 mm Alien key.
These screws are difficult to extract because they
are {itted with Loctite.

14. Remove rack (4).

Reassembly

15. Insert pin (5) in rack (4). with the domed end
outwards.

16. Fit rack (4) onto bcdy (3) with the 2 screws (6),
having coated them with Loctite 270.

17. Prepare rod (11} with washer (10) and spring (9).

18. Place the rod in a vice and. using compression tool

358224401, lem 2. compress the spring as shown
in figure 2.

P J

S¢

Fig. 2
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19. Fit the rod/tool assembly in position in housing (1).

20. Fit rack (7) and insert pin (8) coated with Loctite
648.

21. Position spring (18) and rollers {17) on each side of
rod (11), with the chamfers facing downwards. Fit
guide {19} (note the position of rollers (17) and
spring (18)).

22. Fit 2 corrugated washers (12) on the swivel joints of
body {3) and ptace the assembiy in housing (1).
Take care with the two washers (12). Position bush
(20) in recess Ain housing (1}. Dowel (28) must be
facing upwards.

23. Fit the clamping yoke as for disassembly. Also
place the shim under housing (1).

24 Fit spring (22) using a screwdriver to compress it.
Fit guide (23), with the thickest part against the .
spring. :

25. Tilt body (3) and fit (13) (14) (15) and (16). Use a
screwdriver to compress (16).

26. Hold guide (19) with the thumb and remove the
compression tool.

27 Fitrings (21), positioning the gaps at 180° to each
other.

28. Fitthe top half housing (2). Note that rings (21) and

corrugated washers (12) have to be adjusted by
hand.

29. Reverse operation 110 4.
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7 EO2 Steering column - 2nd generation

CONTENTS
. General 2
Operation 2
A. Removing and refitting the steering column 5

B. Disassembling and reassembling the
control lever assembly 5

C. Removing and refitting the notched lever and rack 5

D. Disassembling and reassembling the locking

. mechanism 6
E. Replacing the shafts and bearings 6
F. Replacing the guide bushes 7
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General

The steering column assembly consists of the following

two sections;

- the fixed lower section comprising a tube and an
attaching base plate,

- the moving upper section comprising a tube and a
welded yoke as well as a housing including the steering
wheel height and tilt adjusting mechanisms.

Operation

Height adjustment

When the control rod (4) is moved to the high position,
rod T causes the elbow lever (8) to swivel and lowerarm
{15) which is hinged on pin (14).

Adjusting screw [5] attached to the arm bears on the
lock plate (16) which is released, allowing the upper
section of the steering column to move.

The spring {3) returns the control lever {4} to its initial
position.

The stop {25} limits the movement of both sections.

Tilt adjustment

When the contro! lever {4) is moved to the low position,
it presses on rod T which pushes on the end of the
notched lever {9) and frees it from the rack 10\ allowing
it to tilt the housing {20). The two return springs (17}
aliow the positioning of the steering wheel.

Adjustng screw [5] allows the meshing of the teeth on
the rack /10\ and notched lever {9) to be adjusted.
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List of parts

(1

{2}

(3)

(4)

(51

{6}

7)

(8)

(9)
110\
(1
(12}
(13)
{14)
{15)
(16)
an
{18}
(191
{20)
(21}
{22)
(23}
24)
(25}
{26)
27
(28)
(29)
(30}
(31

Retaining washer
Retaining washer
Spring

Control tever assembly
Adjusting screw
Bolt

Spring

Elbow lever
Notched lever
Rack

Pin

Upper shaft
Retaining washer
Pin

Arm

Lock plate
Springs

Pin

Pin

Housing

Mowing column
Bearings

Circlip

Bolt

Stop

Bush

Bush

Fixed column
Lower shaft
Bushes

Circlip

gen.
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Overall view
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A. Removing and refitting the
steering column

Removal

1. Using the lever on the right-hand side under the
steering wheel, pull the steering column as far
towards the driver as possible.

2. Remove the steering wheel and the dashboard
covering.

3. On tractors equipped with a Dynashift gearbox,
disconnect the control switch (1) located under the
dashboard (Fig. 1).

4. Take out the bolts {2) attaching the base of the
colurmn onto the cab support (Fig. 1).

5. Remove the assembly by tilting it 50 that the base
is withdrawn via the dashboard support.

Refitting

6. Check the operation of all the positions of the
steering column.

7. Lightly coat the splines in shaft (29) with Loctite
wAnti-Seize» grease or equivalent,

8. Carry out procedures 2 to 5 in reverse order.
Note: Tighten the steering wheel nut to a torque
of 57 - 78 Nm.

9. Check the operation of the electrical equipment

and the A B, C, D speeds (for Dynashift type
tractors).

B . Disassembling and reassembling
the control lever assembly

Disassembiy

10. Remove the steering column. Carry out procedures
1t0 5.

11.Remove the housing in two halves around the
steering column. Remove the Dynashift control (if
fitted).

12. Remove and discard the retaining washers {1) and
{2). Remove the spring (3). lever (4} with the dust
cover and lever {8}.

Reassembly
13. Refit the levers (4) and (8) and the spring (3).

Replace the retaining washers (1) and (2).
14_Adjust the lever (4}, rod T in contact with the
notched lever (9) using the adjusting screw [5]
(3 mm Allen wrench).
15. Carry out procedure 11 in reverse and carry out

procedures 6 to 9.

Fig. 1

C . Removing and refitting the not-
ched lever and rack
Removal

16. Remove the steering column. Carry out
procedures 1 to 5.

17. Remove the housing in two halves around the
steering column. Remove the Dynashift control (if
fitted).

18. Remove and discard the retaining wasners {1) and
{2). Remove the spring (3), lever {4) with the dust
cover.

19. Compress spring {7) by pressing on tne notched
lever (9). Take out the bolts (6). Remove the rack
J10\

20. Drive out pin (11). Remove the notched iever (8}
and spring (7).
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Refitting

21. Carry out procedure 20 in reverse.

22.Compress spring (7). Position the rack 10\ as per
Fig. 2 to avoid any interference with lever (4). Fitand

tighten bolts I6) after coating them with Loctite 247,
23.Refit the lever {4), rod T and spring {3). Replace the
retaining washers {1} and (2).
24 Adjust the fever (4), with rod T in contact with the

notched lever (9), using the adjusting screw [5]
{3 mm Allen wrench).
25.Carry out procedure 17 in reverse and carry out

procedures 6 t0 9.

D. Disassembling and reassem-
bling the locking assembly

Disassembly

26. Remove the steering column. Carry out procedures
1to 5.

27.Remove the housing in two halves around the
steering column.

28.Remove the adjusting screw [5] (3 mm Allen
wrench). Remove and discard the retaining washer
{13). Drive out the pin (14).

29. Remove the arm (15) and lock plate (16).

Reassembly

30. Carry out procedure 29 in reverse.

31_Fit the pin (14). Replace the retaining washer {13).
32. Fit and set the adjusting screw [5) and lever (4) with

rod T in contact with the notched lever (9).
33.Carry out procedure 27 in reverse and carry out

procedures 6 10 9.

E. Replacing the shafts and
bearings
Disassembly

34.Remove the steering cotumn._ Carry out procedures
11t05.
35.Remove the housing in two halves around the

steering column. Remove the Dynashift control (if
fitted).

36. Slide the dust cover over the control lever (4).

37 Compress spring (7) by pressing on the notched

lever (9). Remove the bolts (6}, Remove the rack
O\,

38. Remove the springs (17).
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Fig. 2

39. Uncrimp pin (18). Drive out pins {18} and (19).

40. Separate the housing {20) from the moving columin
(21).

471 . Remove the circlip (23}. Separate the upper shaft
(12) from the housing (20).

42 Drive out the lower shaft {29) from the moving
column (21).

43. Extract the bearings (22) from the housing (20).

Reassembly

44._Fit the bearings (22} in the housing (20} using a
suitable fixture.

45 Assemble the upper shaft (12) on the bearings
{22). Fit the circlip {23).

46. Assemble the lower shaft {29) equipped with

bushes (301 and circlip {31} on the fixed column

(28).
Note: Deform the column tube by striking it

with a punch so as to lock the bushes (30} in
position.

47. Reassembie the housing (20} and mobile column
(21) assembilies. Fit pins (18} and {19}. Crimp pin
{18).

48. Refit the springs (17).

49. Compress spring (7). Position the rack /10\ as per
Fig. 2 to avoid any interference with lever (4). Fit
and tighten the bolts (6} after coating them wath
Loctite 241.

50. Adjust the lever (4), rod T in contact with the
notched lever {9} using the adjusting screw [5]
{3 mm Allen wrench).

51.Carry out procedure 35 in reverse and carry out

procedures 6 to 9. .
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F. Replacing the guide bushes {26)
(27) (30)

Disassembly
52. Remove the steering column. Carry out procedures

1t05.
53. Remove the housing in two halves around the

steering column.
54 Loosen the adjusting screw [5] (3 mm Allen

wrench). Remove the lock plate {(186).
55. Remove the bolt (24) from the stop (25).

56. Extract the bush (26).
57. Separate the moving column {21) from the fixed

column (28).
58. Extract the bush (27).

Reassembly
59. Position bush (27).
B0. Place the stop (25} in the groove on the fixed

column {28).

61. Assemble the maobile column (21) with the fixed
column {28).

62 Fit the bolt {24} without tightening it so that bush
(26) can be installed. After installing the bush,
tighten the bolt moderately. Check that the moving
column {21) siides freely.

63. Refit the lock plate {16). Adjust the lever (4), rod T
in contact with the notched lever (9) using the
adjusting screw [5].

64.Carry out procedure 53 in reverse and carry out
procedures 6 10 9.
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8 A01 Description of circuit
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B. Low-pressure circuit, low flow 2
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D. Description, layout of parts 2
E. Circuit diagrams 4
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Hydraulics - Description of circuit

A. General circuit

C. High-pressure circuit, high flow

The hydraulic system of the 3000-3100 tractors is of the open
centre type. It is divided into two separate circuits fed by a
two-stage gear pump, fitted on the internal face of the right
cover, Via a 150 micron strainer also fitted on the right cover,
the pump uses the transmission oil contained in the common
reservoir formed by the centre housing and the gearbox. A 15
micron pressure filter is fitted on the low flow circuit before the
Orbitrol steering unit. The hydraulic pump is driven by the
teeth of the PTO clutch housing.

The second stage of the pump supplies, in this sequence:
- The trailer brake valve, which has priority

- The auxiliary spool vaives

- The lift control valve (rear linkage)

The oil not used by the trailer brake valve supplies the
auxiliary spool valves fitted on the rear of the lift cover.
Exiting from the auxiliary spool vaives, a hose supplies the lift
valve situated on the left side cover.

The excess flow from these three spool valves returns to the
pump intake manifold without passing through the strainer. A
safety valve fitied in the delivery pipe of the right hand cover
protects the high-pressure circuit.

B. Low-pressure circuit, low flow

This circuit gives priority {0 supplying the hydrostatic steering
system where the pressure can reach 170 bar. After
satisfying the needs of the steering valve (Orbitrot), the il is
sent to a distribution valve fixed under the hood. This valve
has a number of funclions:

- Pressure maintaining valve

Downstream of the Orbitrol, the distribution valve maintains
the operating pressure of the varipus transmission elements
at 17 bar.

Cocling, lubrication and clutch and brake master cylinder
supply circuit

After supplying the various transmission elements, the dis-
tribution valve sends the cil to the il cooler if it is hot, or
directly to the gearbox and PTO lubrication system if it is
cold. The lubrication pressure is maintained by a valve set
at 1.5 bar, fitted on the front left of the gearbox. The residual
flow from the distribution valve also supplies the clutch and
brake master cylinders.

Functions supplied by the low flow circuit

The 17 bar circuit supplies the various transmission functions
in parallet, via solenaid valves screwed into the main gallery
of the right cover.

None of these are prigrity functions and they can be actuated
simultaneously.

Certain of the solenoid valves (4WD, PTO etc.) are connected
10 the Autotronic device.

The functions supplied by the low-pressure circuit are as
follows:

. The hydrostatic steering

. The hiflo {HarefTortoise) range

. The differential lock {front and rear)

. The 4WD clutch

. The speedshift

. The A/B range

. The PTO circuits:

- clutch

- PTO brake

- Front PTQ (option)

Issue 1 November 1991

D. Description, layout of parts
Parts list

(1} Front differential lock
(2) Steering ram
{3) 17 bar distribution valve

(4) Hydrostatic steering unit {Orbitrol)
{5} Speedshift
(6) A/Brange
{7) Hare/Tortoise range
(8) PTO clutch
(9) 4WOD clutch
{10) Rear differential lock
(11) PTO brake
(12} Front PTO {if fitted)
(13) Oil cooler
{14) Clutch master cylinder

(15) Brake master cylinders

(16) Ciutch hydraulic receptor

(17} Speedshift solenoid valve

(18) Hare/Tortoise sofenoid valve

(19} Differential lock solenoid valve

(20) PTO solencid vaive

{21) PTO brake solenoid valve

{22) 4WD solenoid valve

(23) Front PTO solenoid valve (option)

{24) Low-pressure switch

{25) RH and LH brake

(26) Pump inlet pipe

{27) 150 micron suction strainer

{28) Filter vacuum switch

(29) Hydraulic pump

(30} Safety valve

(31)  Trailer brake valve

(32) Trailer brake connector

(33) Auxiliary spool vaive

(34) Lift valve

(35) Lift rams

{36} 1.5 bar valve

(37) Diagnostic connector

(38) A/B spool

{39} Lubrication : Speedshift - reverse shutile - gearbox,
PTC

{40) 15 micron pressure filter
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8 BO1 Trailer braking
CONTENTS
General 2
A. Removal and refitting of trailer brake valve 3
B. Operation, trailer brakes released and partial trailer braking 5
C. Partial braking and maximum braking of the trailer 7
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General

3000/3100 tractors can be equipped with a trailer

braking system consisting of:

- A valve assembly (spool valve) fitted on the right-
hand hydraulic cover.

- A pipe linking the trailer braking valve to a connector
situated at the rear of the tractor.

- A pipe connected to the master cylinders or to a
supply hese of the main right-hand brake (depen-
ding on version) linked to the pilot head of the valve.

The valve is supplied as a matter of priority by the high-
pressure circuit. The oil not used for the braking of the
trailer is sent to the auxiliary spool valves.
The valve controls the flow and pressure towards the
trailer brakes. It is controlled by the pressure of the
tractor braking circuit so as to obtain tractorfirailer
braking that is progressive and proportional to the effort
applied to the pedal. The trailer brake only works if the
two pedals are coupled.

Description of the trailer braking valve

(Fig. 1)

Flow control valve (1)

Provides contral of the flow Qx and regulation of the

hydraulic flow, transmitting the pressure to the trailer-

brakes {see pages 4 and 6).

Hydraulics - Trailer braking

Control spool assembly(2)

Changes the position of the flow control valve and
regulates the trailer braking pressure.

Check valve(3)
Prevents oil flowing back from brake line B to port N
(see pages 4 and 6).

Pressure relief valve (4)
with loaded springs (8)
Limits the maximum brake pressure.

Pilot flow housing (5)

with piston (6) and bleed screw (7)

Operates the trailer brake valve via a sensing tine from
the tractor brakes.

Designation of ports

(see pages 4 and 6)

B Supply to the trailer brake connection (junction)
N Continuation to the auxiliary spool valve

P Pressure

R Return to sump

Y Supply coming from the tractor braking system

Fig. 1
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Hydraulics - Trailer braking 8B801.3
A. Removal and refitting of trailer brake valve
Removal (Fig. 2)
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1. Disconnect and block:

- the hose (7) of the pilot housing, m

- the supply hose (8) of the auxiliary spool valve and l

the tube (3} of the trailer brake connecter,

2. Remove the screws (5) and the valve (6).
Refitting
3. Clean the joint faces of the hydraulic cover and of the O

valve. @
4. Replace the O-rings (1) and (2) (Fig. 3). @,
5. Refit the valve, fit and tighten the screws (5) to a @

torque of 21 - 24 Nm.
6. Reconnect : The tube (3) of the trailer brake con- ()

nector, the supply hose (8} of the spool valve and the

hose (7) of the pilot housing.
7. Bleed the main brake and the trailer brake and check o e )

the pressure. Carry out sections C and D, chapter Fig. 3

6K01.

Issue 1 November 1991



3000/ 3100 SERIES TRACTORS

-t

8B01.4

Hydraulics - Trailer braking

LT 99997

B
O 7
[Q.)
N
- 2z,
P
(Gp) )

N
i)
N ty
//
V) ®

5

ZRX;
® ® 0

1S

Fig. 4 - Trailer brakes released
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B. Operation, trailer brakes released
and partial trailer braking
Trailer brakes released (Fig. 4)

There is no pressure in sensing line Y (ne effort applied
to the pedals).

Part B (supply to the trailer brake junction) is open to
return line R via channel f of the control spool (2).

Flow QP coming from the pump passes through port P
in flow controt valve (1).

A flow QP - QX is sent towards the port N {continuation
to the auxiliary spool valve and the lift valve). A partial
flow QX (approx. 0.6 I/min) coming frem port P and
going towards the diaphragm (11), the restrictor (9), the
gallery (10) and the control spool {2) comes back to
line R.

Consequently the pressure drop produced by restrictor
(9) hotds flow control valve (1) in the fully open position
a, where it has no regulating function.

Partial braking of the trailer

Initial braking operation (Fig. 5)

The piston (6) of the pilot flow housing {5) is supplied
under pressure by the tractor braking system (effort
applied to the brake pedals).

8B01.5°

Note: Toimprove braking efficiency, the diameter of
the pilot piston valve has been increased from 16 to
20 mm.

This modification has been introduced on 3000
tractors from serial number R 030013 onwards.

The pressure arrives via port Y. The control spool (2)
is then pushed to the left, obstructing channel f and
imterrupting the communication between port B (lo-
wards the trailer brake junction) with the return line R,
and thus the connection with the gallery (10}.

Control spool (2) moves from position ¢ to position e.

Control flow QX is cut off and the flow control vaive (1)
moves to position b {regulating position).

A constant flow QK flows from port P to port B (towards
the trailer brake junction) via the diaphragm (11}, the
channel {12), the line (13) and the check valve (3}. The
surface of the diaphragm (11} is calculated in accor-
dance with the constant flow QK.

The residual flow QR passes through the control valve
(1) thento port N (continuity to the auxiliary spool valve
and the lift valve}.

The line from port B (towards the trailer brake junction
is placed under pressure and acts on the surface (14)
of the controt spocl {2) against the pressure exerted on
the piston (6) by the tractor braking system.
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C. Partial braking and maximum
braking of trailer

Partial braking of trailer (Fig. 6)

Pressure Pb existing in the trailer brake line (pressure
acting onthe active surface (14) of the control spooi (2))
equalises with the pressure Py (coming from the tractor
braking system) acting on the piston (6) of the pilot flow
housing (5).

The fine from port B {towards the trailer brake junction)
is cut off from the return port R. Therefore the oil is
trapped within the trailer braking system. When the
pressures have equalised the control spool (2) is in
position d.

The flow control valve (1) then moves to position a,
where it has no regulating function.

As when the trailer brakes are released, flow Qp - Qx
is directed to port N (continuity to the auxiliary spool
valve and the lift vaive) and control flow Qx is sent
towards the return line R via the control spool  (2).

Maximum braking of trailer (Fig. 7)

Limited braking pressure

Flow controi valve (1) and control spool {2) occupy the
same positions {(a and d) as for partial braking.

Flows Qp and Qx are the same as for partial braking.
The maximum admissible braking pressure for the
trailer is attained (Pb = 150 bar). There can be no
increase in trailer braking pressure, even if the braking
pressure of the tractor continues to increase.

The pressure relief valve {4) is then pushed to the left.
The springs (8) and (15) preloaded to the maximum

admissible braking pressure for the trailer (Pb = 150
bar) are compressed.

Hydraulics - Trailer braking

Issue 1

8B01.7

Ifthe trailer braking pressure Pb should increase dueto
external influences, the control spooi (2) momentarily
opens channe! f between orifice B (supply towards the
trailer brake junction) and the return line R.

In all operating positions of the trailer brake valve, the
auxiliary spool valve and the lift valve are usable via
orifice N (Fig. 8) without having any maijor effect on the
trailer braking system. This has pricrity over the high-
pressure hydraulic circuit,

Note: To prevent possible vibrations in the brake
pedais, the following modifications have been In-
troduced on tractors equipped with trailer braking.

1) Temporary solution :
A damper valve and a new pilot hose have been
introduced on 3000 tractors between seriai num-
bers N 103023 and N 158018.

2) Final solution :
A new frailer brake valve incorporating a damper
valve has been introduced from serial number
N159019 onwards.

November 1991
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8 CO1 "Rexroth" auxiliary spool valves
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General

The auxiliary spool valves are fitted on the high-
pressure circuit. They are fed by the oil coming from
the trailer brake valve or from the cover plate (depen-
ding on the option).

In the neutral position, the oil not used by the spooi
vaives is available for the lift valve fitted downstream.

The auxiliary spool valves are fixed on a support
which in turn is mounted on the rear of the lift cover.
The quick couplings are mounted directly on the
body of the spool. To obtain an adequate distance
between the couplings, the spool valves contain
blocks which serve as distance pieces. These blocks
also permit the oil to continue to the next spool.

Rexroth and Bosch spool valves have the same
characteristics and contain essentially the same
features but are not interchangeable in part.

Characteristics

Each spool valve is activated by a lever in the cab,
and has three phases:

- 35% siow flow

- 45% progressive increase in flow and pressure
-20% full flow

The progressive increase in flow and pressure ena-
bles uniform control of implements,

This characteristic also enables two spool valves to
be activated simultaneously, the averall flow being
shared. The flow to each quick coupler is proportio-
nal to the position of the control lever.

Different types of spool valves

- 3 positions, convertible to single or double acting.

- 3 positions, convertible to single or double acting
with kickout return to neutral.

- 3 positions, convertible to single or double acting
with nonreturn valve and kickout return to neutral.

- 4 positions, double acting with kickout return and
floating position.

- 3 pasitions with shock valves.

Issue 1 November 1991
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Assembly procedure (Fig. 1 and 2)

1. For correct assembly of the plates (2) and seals
each spool valve must be disassembled and reas-
sembled vertically with the end plate (11) at the
bottom.

2. Screw on the nuts (12) until they touch the intake
block {1}.

3. Place the spool valve assembly with the fastening
surfaces 'F* supported on a flat surface, ensuring
that it is lying perfectly flat.

4. Tighten the nuts (12) to a torque of 17 - 20 Nm.

5. Fitthe connectors {13) and the pipe (3), thentighten

them to a torque of 50 Nm,
To improve the reliability of the spool valve assem-
blies, internal leakage has been reduced from
50 cm¥min to 25 cm?fmin. See Service Bulletin n°
88/02, issue 1.
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Designation of ports

N Continuity {to !ift valve)

P - Pressure
ax Excess flow

R . Return

X Regulated flow to 1st spooi vaive
VR Feed port 1, to lift valve

Description of components
(1) Intake block with incorporated flow
regulator
(2) Seating plate with "O"-rings
(3) Excess flow pipe
(4) Flow divider reguiating knob
{5) Single/double change-over screw
{6) 3-position spool valve, convertible single/
double acting, return to neutral by spring
{7) Intermediate block receiving excess flow
{8) 3-position spool valve, convertible single/
double acting with kickout return to neutral
{9) Intermediate block
(10) 4-pasition spool valve with kickout return
to neutral
{11) End-plate enabling continuity to lift and

.‘\, return to sump Fig. 3
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A. Flow divider

Forwork requiring aregulated flow, the divider enables
a variable flow to be obtained, by adjusting the knob

(g) bet)ween the minimum and maximum positions
(Fig. 4).

The divider is situated at the intake of the auxiliary
spooi valve assembly. It is fed by the ail from the
high-pressure circuit passing through the brake valve
or the cover plate (depending on the option).

Operation (Fig. 5)

The oil coming from port N is sent to port Xand feeds
the first spool valve. The flow is regulated according
to the position of the knob (4).

At the same time, the pressure existing in channel
N enables the oil to pass through hole "a" and res-
trictor "b".

The piston (7) is then moved upwards, sending the
ail through the port QX and the intermediate block,
which receives the excess flow through the pipe {3).

Adjustment (Fig. 6)

1. Remove the stop screw (6), the lock nut (1) and
the washer (2).

2. Unscrew and remove the knob {4).

3. Without forcing it, tighten the screw (3) so that the
valve {8) is in contact with its seat.

4. Screw in the knob so that it is in contact with the
cap (5).

5. Unscrew the knob by two turns.

6. Screw in and tighten the stop screw (6) to a torque
of 20 Nm.

7. Place the knob in the closed position (Fig. 4).

8. Fit the washer (2) and tighten the locknut (1) to a
torque of 30-40 Nm.
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B. 3-position spool valve, singie/
double acting

Operation (Fig. 8)

The oil from the high-pressure circuit passes through
the brake valve {if fitted) or the cover plate fixed on
the right hydraulic cover and feeds the various spool
valves via the continuity channel N.

Neutral position

The cil is not available at outputs S1 or $2. It is sent
via the continuity ling towards the lift valve and
passes directly to the intake manifold of the pump
when the lift is in the neutral position.

Channels N and P are connected in the intermediate
block 7 (Fig. 7) to feed the following spool valves.

intake - Discharge phase

When the spool (2) is moved to right or left, the
pressure increases and lifts the valve (1). The oil is
sent to channel D or G, depending on the direction
of movement of the spool, to feed the outputs S1 or
§2 via grooves g1 or g2. At the same time, the re-
turning oil is sent from the ram to output St or 52,
depending on the position of the spool, and comes
back to the return channel R.

8C01.5

Note: To prevent oil flowing on to the rear of the
tractor, oil catchers (1) with pipes have been fitted
on to the juick couplers (Fig. 9).
Introduced from serial number R178047.

R Sy

Change-over single/double acting

For the single acting position, unscrew the valve (4).
Qutput $1 is now connected to channel R. Qutput 2
feeds the ram. .

For the double acting position, screw in the valve (4).

Fig. 9
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C. 3-position spool valve, single/
double acting with kickout return to
neutral

Operation

Neutral position

The operating principle of the 3-position spool valve,
single and double acting with kickout return to neu-
tral, is the same as that of the previous spool valve.

Intake - discharge phase (Fig. 10)

Operation identical to the previous 3-position spool
vaive, plus the special characteristic that it automa-
tically returns to the neutral point.

-

The system in the housing (3) locks when the spool
(2) is actuated.

The spool automatically returns at a pressure of 140-
160 bar.

The pressure passes through the holes a and b,
releases the system, and enables automatic return
of the spool to the neutral position.

The housing (3) is in communication with channel R.

Hydraulics - "Rexroth"” auxiliary spool valves

Residual pressure in the housing (above 2 bar) may
cause the spool to return to neutral.
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Fig. 10
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D. 3-position spool valve, single/
double acting, with nonreturn valve
and kickout return

This spool valve operates in the same way as the
previous ones.

Hydraulics - "Rexroth” auxiliary spool valves

Operation of check valve (Fig. 11)

When the spool (2) is moved to the right, the oil
comingfrom channel N is sent to the output 82, lifting
the check valve (6) to feed the service side.

In the neutral position, the check valve seals the
circuit.

o _al

8C01.7

When the spool (2} is moved to the left, the oil coming
from channels N and P lifts the valve (1) and is sent
to channel D to feed the service side via grooves g1
and output $1.

In its movement, the spool moves the needle (5)
which lifts the ball and causes the pressure to drop
on the service side, enabling the valve (6) to lift from
its seat and oll to flow towards channel R.

Note: When dismantling the spool, it is essential

;o dismantle the checkvalve (6} and the needle (5)
irst.

The spool valve body is available as spare part

paired with the spooi (2), the needle (5) and the
valve (6).
- 82 Sl 4
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Fig. 11
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- iti The special characteristic of this spool valve is that
E. 4-position spool valve, double it has a floating position F. when the spool is with-

drawn as far as possible, beyond the kickout return

acting with kickout return to

neutral and floating position to neutral position.

Operation (Fig. 12)

positions are obtained as with the previous spool
valves.

3%

In this F position, the channels of outputs $1 and S2

When the spoot (2)is moved toright or teft, the same :Lrg gﬁncn:ncg?cmgetr;?e;?ajrn channel R. Therefore

S1

Nchd

="

Fig. 12
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F. Diagrams
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G. Assembly and adjustment of
control cables

Note: Depending on the version of the support,
operations 1 to 6 have to be carried out when
replacing the cables.

On levers with old support (Fig. 14)

1. Pass the cable through the grommet (10) at the
rear of the cab and through the fastening (6) on
the support (9).

2. Fit the pin (5).

3. Screw the clevis (1) on to the threaded part of
the cable (2) and fit it on the lever L with the clip
(7). Tighten the nut {3).
Note: Check that the cable is not constrained.

On levers with new support (Fig. 15)

4. Pass the cable through the grommet (10} at the
rear of the cab.

5. Fit and tighten the fastening {6) on the support
(9.

6. Screw the clevis (1) on to the threaded part of
the cable {2) and fit it on the lever L with the clip
(7). Tighten the nut {3).
Note: Check that the cable is not constrained.

On the spool valves (Fig. 16)

7. Check that the spools are in the neutral position.

8. Screw the clevis (1) on to the threaded part of
the cables (2).
Tighten the nuts (3) and fit the pins (4).

9. Partially screw onthe sleeves (5) andfitthe screws
{6) without tightening them.

10. Adjust the sleeves so that the control levers are
correctly positioned in relation to the "symbol"
plates, according to the dimensions shown in
Figs. 14 and 15,

11. Fix the screws (6) and tighten the nut (7) to a
torque of 20 Nm.

12. Check the operation of the controls and the
spool valves in the three or four positions, de-
pending on the option.

Issue 1 7 November 1991
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8 C02 "Bosch" auxiliary spool valves

CONTENTS

. - General 2

A. 3-position, spool valve, single double acting 3

B. 3-position spool valve, double acting with check valve 3
C. 3-position spool valve, double acting with shock valves 4
D. 4-position spool valve, double acting, kickout
return to neutral and floating position 4
E. 3-position spool valve, single/double acting
. with flow divider 5
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(4) 3-position spool valve, singlefdouble acting with
General kickout return to neutral
‘Bosch® spool valve can be fitted instead of and in place (5) Single/double acting change-over knobs
of "Rexroth® spool valves. Their operation is identical (6} Intermediate block

and the different options are also the same. (7) 4-position spool valve, double acting, kickout
For assembly and adjustment of controf cables, referto return to neutral and floating position
chapter BCQO1, section G. {8) End plate enabling continuation to lift and

return to casing

Parts list Designation of ports

(1) Intake block VR Feed port, towards the lift valve
(2) 3-position spocl vaive, single/double acting with P Pressure
flow divider, return to neutral by spring R Return
(3) Spacer $1-S2 Outputs to quick couplers
S5
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7
8 I 3
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A. 3-position spool valve, single/double acting

N Continuity 1o lift valve (1) Vvalves
P Pressure {2) Spool
R Return {(3) Housing
51-82 Qutputs to quick couplers 52 51

1 : 1

:
!
|\\l
N
ﬁ\
\ 5 l

/ .
) N b R

B. 3-position spool valve, double acting with check valve

N Continuity to lift valve (1} Valve

P Pressure (2} Spoo

R Return (3) Housing
§1-52 Outputs to quick couplers

S 2 s 1 (4) Check valve

=

o
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C. 3-position spool valve, double acting with shock valves

This type of spool valve is used with high-inertia hydraulic motors.
N Continuity to lift vaive (1) Valves 3) Housing
R Retyrn ) Spool (4) Shock valves
§1-52  Outputs to guick coupling
2 S2 S1
1 1
fo=di7,
- g : =5 s ///Z
Wt )
oy Fof L T TPl @
—— === .
— = {17 =N N
\J - L/
1 N N 1

D. 4-position spool valve, double acting, kickout return to neutrai and
floating position

(W)] Valves a-b Locking of kickout return to neutral position,
2 Spool depending on position of spool
(3) Lock housing c Locking of floating position
N Continuity to lift valve
R Return )
§1-82 Outputs to quick couplers .
S2 S1
4

_{Hk

-]

o

O
LRNY ——-——-:}—- -

THH

a7 Y1 L
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E. 3-position spool valve, single/double acting with flow divider

N Continuity to lift valve (1) Valves (3} Housing

P Pressure (2) Spool (4) Flow divider
R Return

51-52 Outputs to quick couplers S2 S1

\ t 'f ot T
| N\

F. Diagram
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3 positions with I i 3 positions } 4 paositions
flow divider check valve single/double S
: 1 S2
. St 82 kickout return §1 82 actng

kickout return
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8 D01 Lift Control Valve

CONTENTS

. - General 2

A. Removal and refitting of lift control vaive 2
B. Neutral position 3
C. Lift phase 4
D. Lower phase 5
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General Description
The BOSCH hydraulic valve controls the supply to the
lift cylinders and is composed of two sections:

The lift valve is fixed on the left cover mounted on the
centre housing. Its function is to regulate the flow of oil

to and .from the. iift cylinders according to the signa_ls Hydraulic section comprising the following parts:
transmitted fo it by the computer of the efectronic (1) Nonreturn valve, maintaining oil in the cylinders.
control system. This vaive is composed of a series of {2) Servo piston used in the lower phase.

spools and vaives, most of which are not reparable as (3) Nonreturn valve used in the lower phase.
separate parts. (4) Control spool vaive.

e {(5) Flow regulator spocl valve.
A. Removal and refitting of lift (o) 3hookvalve setat 200 bar

. {9) Spoal valve spring, flow regulation.
control valve (Flg' 1) (10) Control spool valve spring.
{11) Control spool valve spring.
Removal . . {12) Nonreturn valve ball.
1. Mark and disconnect the harnesses of the lift (1) (13) Restrictor.
and lower (2) solenoid valves. . 3

2. Disconnect and plug the supply hose (3) of the  Electrical section comprising two electromagnetic
valve and the supply tube (4) to the lift cylinders. coils:
3. Remove the screws (7). () Lower solenoid.
(8) Lift solenoid.

Refitting
4. Clean the joint faces of the cover and of the valve. ~ Designation of ports:
5. Change the seals (1), refit the valve (Fig. 2). N : 'Con;mwty port towards transfer tube and pump
6. Fit and tighten the screws (7) to a torque of 25- P : g::s:ﬁre.
35 Nm. R : Return to housing.
7. Reconnect the hose {3) and the tube (4). V : Cylinders supply and return.
8. Reconnect thelift (1) and lower (2) solenoid valves
(yellow connector). - Note: To distinguish between a hydraulic fault and
9. With a clip, fasten the cable on the valve supply  an electrical fault, simply operate the push-buttons
hose. at the ends of the solenoid valves, thereby elimina-
10. Start the engine. ting the effect of the electronic lift system.
11. Check the operation of the lift system and check
the seals and hydraulic connectors for leaks. . h!
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B. Neutral position

When the engine is stopped, the control valve is in the
neutral position. The spoaol valve (4) is held in position by
the springs (10) and (11).

The flow regulator spool valve (5) is pushed towards the
left by the spring (9).

When the engine is running, the hydraulic pump supplies
the spool valve via the braking valve (if fitted) and the
auxiliary.spool valves. Pressure is delivered via orifice P.
The oil flows initially through hole «a» and orifice «b».
Because orifice «b» is smaller than hole «a», there is a
pressure drop on the spring (9) side.

Hydraulics - Lift Control Valve

8D01.3

This action causes a control flow to be established
which passes to the spool valve (4) and then to the
return orifice R on the casing.

Once the control flow is established, the spool valve (5)
moves to the right to a position which maintains the
controf flow and thus enables the oil to be directed
towards the intake of the pump via the continuity orifice
N and the transfer tube.

When the spool valve is brought back to the neutral
position from the lower position, a channel from behind
the piston to the return port C is still open.
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8001.4 Hydraulics - Lift Control Valve .

. The spool valve (5), having moved to the left, enables
C. Lift phase the main flow to be directed to the spool valve (4) and'
The lift solenoid (8) is actuated to raise the tractor 1o the nonreturn vaive (1). :
linkage. As soon as the pressure on the nonreturn valve is
The control spool valve (8) moves to the left and stops ~ greater than the pressure in the channels of the cylin-
the control flow, placing the chamber of the spring (9)  ders, the valve opens and linkage rises.

under pressure and pushing the spool valve (5)tothe

left.

The movement is dampened by the volume of oil

flowing through orifice d.

(6) (1) (i
\V e’
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O ?@
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Hydraulics - Lift Control Valve

D. Lower phase

The lower solenoid (7} is actuated to lower the tractor
linkage. The control spool valve (4) moves to the right.
The control flow stops and the return channel from the
piston (2) is closed. Oil is directed under pressure via
the hole a, the arifice b and the restrictor (13) towards
the piston (2) which is moved to the left.

The rod at the end of the piston (2) lifts the ball (12) of
the nonreturn vaive (1) from its seat, firstly causing a
pressure drop in the lift cylinders circuit. Secondly, the

8D01.5°

piston {2) opens the valve (1), enabling the oil returning
fromthe cylinders to be directed towards the return port
R to the housing. As the movement of the piston (2) is
limited, the control flow is reestablished, and is direc-
ted towards the nonreturn valve (3), the return port C .
and the return port R to the housing. The lower phase
has no effect on the spoci valve (8) whichisin a floating
position. it enables the minimal flow required for control
purposes and ensures that the main flow is able to pass
to the pump intake via the continuity port N and the
transfer tube.

13
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8 EO1 Hydrostatic steering

CONTENTS
' General 2
@
A. Neutral position (engine running) 4
B. Wheel turning (engine running) 5
C. Manual steering (engine stopped) 6
D. Disassembly and reassembly of the steering unit (Orbitrol) — 8
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General

The steering system used on 3000/3100 series tractors

is a hydrostatic system with no mechanical linkage

between the steering wheel and the steering cylinder.

The main components of the system are as follows :

- A pressurised oil feed supplied by the low-flow stage

of the hydraulic pump.

- A hydrostatic steering unit (Orbitrol).

- A double acting steering cylinder fitted on the 4WD
front axle or the 2WD axle,

The Orbitrol is supplied by the low-flow system as a
matter of priority. When the steering wheel is turned, the
required flow of oil is sent to the relevant side of the
steering cylinder. The excess flow not required for
steering, combined with the il returning from the
cylinder is then directed on to the distribution valve
situated under the hood, which then goes on to satisfy
the needs of the transmission, brakes and c¢lutch..

It the engine breaks down or the hydraulic pump fails,
the Orbitrol acts as a manual pump, so that steering
control is maintained at all times.

Operation

The Orbitrol unit consists of spool and sleeve with

neutralising springs and a drive pin which connects to

the cardan shaft. The cardan shaft is inturn connected

to the metering unit. The Orbitrol unit has 4 hydraulic

connections, pressure.freturns (to distribution valve)

and 2 service ports for the steering ram. The steering

system is protected by arelief valve and 2 shock valves

with suction valves.

The spool and sleeve act as a valve which has a neutral

and 2 operating positions, the latter relate to left and

right hand turns. When no movement of the steering

ram is required the sleeve and spool are maintained in

a neutral position by a set of leaf type neutralising

springs. There is also a pin which passes through holes

in the sleeve and spool.

The pin has 2 functions :

-1 to limit the maximum travel between the sleeve and
spool to fully select the left or right turn mede

- 2 drive the metering unit via the cardan shatft

Issue 1 November 1991

Hydraulics - Hydrostatic steering

Parts list

(1)
2\
(3)
4
(5)
(6)
FEa
(8)
(9)
(10
(11)
fa AN
A3
(14)
(15)
(16)
(17)
(18)
9\
(20)
{21)
(22)
(23)
124\
(25)
(26)
(27)
(28)
(29)

Screw

Screw

Seal

Cover plate
O-ring

Stator

Pin

O-ring

Rotor (metering valve)
Spacer

Cardan shaft
Washer
Centring springs
Needle roller bearing
Kin-ring

Washer

O-ring

Relief valve

Seal

Shock valves
Orbitrof

Non return valve
Suction valves
Ring

Spool valve
Check valve
Sleeve

O-ring
Distributor plate

-
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Hydraulics - Hydrostatic steering
General arrangement
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A. Neutral position (engine running)

In the neutral position, holes in the spoot (25) line up
with holes in the sleeve (27). Oil from the low flow pump
is directed through the open centre of the valve to the
returns port and to the distribution valve. There is no oil
supply to ports P1 - L and R.

The hydraulic lines to the ram cylinder are isolated. Two
shock valves (20) and two suction valves (23) are fitted
internally to'the left and right outlet ports. The shock
vaives protect the system between the steering ram

Hydraulics - Hydrostatic steering

-

and the orbitrol unit from excessive pressure, such as
when the wheels hit an obstruction when the steering is
in neutral. The suction valves allow the other side of the
system to compensate for any oil thatis released by the
shock valves.

A check vaives {26) is fitted in the oil feed port of the
orbitrot unit. This is a one-way valve to prevent peak
induced pressures that can be generated by the road
wheels bearing passed to pump when steering.

Steering cylinder

Position of steering wheel. left or right
Supply to the left hand side of the
steering cylinder

P Low-flow supply coming from the
hydraulic purmp

ro>»

g 20 |
23 9
LY R y
C
R taminlaiaoy C {:\:‘:Z
el ce . 2 C
T P 3
| t
L 18 6
26
22
~ ¥ ]
P
Pt Supply to the metering valve (stator (6) and

rotor (9))

R Supply to the right hand side of the
steering cylinder

T Supply to the distribution valve
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Hydraulics - Hydrostatic steering 8E01.5

H H : Should the pressure within the steering system exceed
B. Wheel tu rning (englne runmng) 160 bar (2322 Ibf/in?), the relief valve (18) situated in the

The first movement of the steering wheel moves the  Orbitrol unit will relieve the excess pressure. When the
spool (25) against the leaf springs (13). This closesthe  relief valve is actuated for example when the steering
neutral ports and aligns slots in the spool with holesin - wheels are at fuli lock or against an obstruction, the oil
the sleeve allowing oil to pass to the metering unit  which is released goes out to the returns port.

(stator {6) and rotor (9)). Further movement of the

steering wheel continues to turn spool, sleeve and

metering unit. Simultaneously the metering unit

controls the oil flow and directs it back into the sleeve

and spool. The oil re-entering is then directed by slots

in the spool which align with holes in the sleeve to direct

the oil to the left or right side of the «balanced action»

steering ram. The oil returning from the steering ram is

directed, by the slots in the spool valve which align with

the holes in the sleeve, to the returns port which leads

@ o the distibution valve.
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C. Manual steering (engine stopped)

Hydraulics - Hydrostatic steering

Should the pressure from the hydraulic pump cease, it
is important that steering should still be maintained. For
this reason, a non-return valve (22) is situated between

the inlet and return galleries inside the orbitrol
assembly,

When the hydraulic pump is functioning normally, the
non-return vaive is held an its seat by the cil pressure,
allowing the oil to pass into the spool and sleeve valves.

When the pressure from the hydraulic pump drops, the
oil returning from the steering cylinder «A~ is allowed to
pass through the non-return valve to the inlet side of the
spool valve, enabling oil to be passed from one side of
the steering cylinder to the other. In this way steering
control is maintained at all times. The pressure
generated is proportional to the torque exerted on the
steering wheel.

Issue 1 November 1991
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Hydraulics - Hydrostatic steering

Exploded diagram
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8E01.8 Hydraulics - Hydrostatic steering
MECHANICAL LINKAGES
[ /
L f
i~ R - \
" F‘_] : T
nme ¢
v : =5
!
" ) l ~ { P
SR = |

L : Left hand supply to steering cylinder
P: Supply from low-flow circuit

R : Right hand supply to steering cylinder
T: Supply towards distribution valve

©

01—
15

.

®

17

D. Disassembly and reassembly of
the steering unit (Orbitrol)

Disassembly

1.
2.
3.

4.

~o o

© @

Issus 1

Remove the unit from the tractor.

Place the unit in a vice with plastic grips.
Remove the screws (1). Mark the position of screw
J2\ and remove it.

Remove the cover plate (4}, the O-ring (5), the
stator (6) and the O-ring (8).

Remove the spacer {10), the rotor (9}, the distri-
butor plate {29) and the O-ring (28).

Withdraw the connecting shaft (11).

Unscrew the threaded bush and recover the ball of
the nonreturn vatve (22).

Withdraw the two pins and the two balls of the
suction valves {23).

Extract the sleeve (27) and spool valve (25) as-

sembly by pushing it, making sure that the pin [\
is horizontal.

November 1991

10.

11

12.

13.

14.

Rermove the washers 12\ and (16}, the needle
roller bearing (14) and the ring /24\ of the sleeve/
spool valve assembty.

Remove the pin fA\and the centring springs /13\by
pressing on one of their ends. Separate the sleeve
{27) from the spocl valve (25).

Unscrew the cap of the relief valve (18). Using an
8mim Allen key, remove the threaded ring and take
out the seal, the spring and the valve (the crimped
seat is not removable).

Unscrew the two caps of the shock valves (20).
Remove the seals. Using a 6mm Allen key, remove
the threaded rings and take out the springs, the
balis and their seats (the crimped seats are not
removable).

Take out the seal /19\ the kin-ring (15} and the O-
ring (17).

Remove the check valve (26).

@)

@)
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Hydraulics - Hydrostatic steering _ 8E01.9
Reassembly 32. Refit the screw /2\ (in the position marked upon
15. Check and clean the parts, replacing any which disassembly) and the screws (1} with their seals
are defective. Lubricate with suitable transmission (3). Tighten alternately to a torque of 30- 35 Nm.
oil before reassembling. 33. Using a test bench or an appropriate equipment,
16. Refit the check valve (26). checkthe adjustment and operation of the Orbitrol.

17. Using special tool MSE2A, fit the seal /18\ the O-  34. Refit the unit on the tractor.
ring (17) and the kin-ring {15).

18. in the holes for the shock valves (20) place the
balis and the springs. Screw in the threaded rings.
Fit the seals and tighten the caps.

19. In the hole for the relief valve (18) place the valve
and the spring. Screw in the threaded ring. Fit the
seal and tighten the cap to a torque of 40-60 Nm.

20. Fitthe spool valve (25) into the steeve (27). Position

.; the centring springs /13\ as shown in Fig. 1 and fit
the pin /7\ using special tool MSE3..

21. Position the ring /24\ on the sleeve and spool valve
assembly so that the chamfer facilitates assembly
in the unit.

22. Fitthe washers /12\and (16} with the chamfer of the
washer /[12\ facing towards the centring springs
N3\, and with the needle roller bearing (14) bet-
ween them.

23. Fitthe sleeve and spool valve assembly in the unit,
applying a slight oscillating movement. Ensure
that the pin 7\ is held horizontally.

24 In the receptacles of the suction valves (23) place
the two balls and the two pins.

25. Inthe receptacie of the non -return valve (22) place
the ball and screw on the threaded ring.

26. Position the connecting shaft (11).

, 27. Fit the O-ring (28) and the distributor plate (29).
.) 28. Fit the rotor () in such a way that two of the «C» Fig. 2
shaped hollows are in the axis of the aperture of the
shaft (11) (Fig. 2). Refit the spacer {(10).

29. Place the O-rings (5) and (8) on the stator (6).

30. Whilst taking care not to move the rotor (9), fit the
stator (6). Then move the stator so that its fastening
holes coincide with those of the distributor.
Note: The rotor {9) and the pin /7\ must be in the
position shown in Fig. 3.

31. Refit the cover plate (4).

.} Fig. 3
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8 FO1 Low-pressure components

CONTENTS
®
General 2
A. Lubrication and cooling system 2
B. 1.5 bar valve 2
@
@

issua 1 November 1991



3000/3100 SERIES TRACTORS

—t

8F01.2

General

Hydraulics - Low-pressure components

Functions or mechanisms supplied
by the low-pressure system

' For operation refer to section

. The hydrostatic steering unit (Orbitrol)
. The Speedshift situated in front
of the gearbox
. The A/B range device situated in the
gearbox selection cover
. The HifLo {HarefTortoise) device fitted
at the rear of the gearbox
. The front axle clutch (4WD) fitted,
in the tlower part of the rear axle
. The front and rear differential lock
. The p.t.o. clutch located at the
front of the centre housing
. The p.t.o. brake fitted at the
rear of the centre housing
. The lubrication and cooling system

8EG1
5E02
5K01
5K01

TAO1
7C01 - 6J01

8GO

6DO01
5A01 (p.3)

A. Lubrication and cooling system

When the main functions of the low-pressure system
have been satisfied, the oil flows through the 17 bar
distribution valve {3) and travels towards the oil cooler
(13). It enters the oil cooler and passes into the lubrica-
tion line L, connected by a T-fitting to the 17 bar
distribution valve (Fig. 2).

When the ail is cold, the 5 bar valve opens in the 17 bar
distribution valve and enables a quantity of oil to pass
directly into the lubrication line L (Fig. 3).

B. 1.5 bar valve

The lubrication line has a valve situated at the front left
of the gearbox which maintains a pressure of 1.5 bar in
the circuit.

Operation

The flow of oil coming from the 17 bar distribution valve
lubricates the front cover and the gearbox as well asthe
PTQ shaft which traverses it.

An external pipe also brings the oil to the PTO clutch. A
small-bore pipe directs the oil towards the driving
pinion of the PTO upper shaft and the coupler as well as
the compound pinion of the 4-speed PTO {if fitted).

If the pressure is greater than 1.5 bar, the spring (2) is
compressed, the valve (1) lifts up and the oil flows into
the gearbox housing (Fig. 1).

Issue 1 November 1991

Legend (Fig. 2/3)

{3) 17 bar distribution valve
{13)Qil cooler

(36)1.5 bar valve

~r moO o>

Front PTO lubrication (if fitted)

Lubrication hose coming from the 17 bar distribu-
tion valve

Lubrication of front cover PTO shaft and gearbox
Lubrication of PTO clutch

Lubrication of driving pinion of PTQ and coupler as
well as compound pinion (4-speed version)
Lubrication line

vy

2 Fig. 1
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Hydraulics - Low-pressure components-  8F01.3

Lubrication and cooling system, 5 bar valve closed {(oil hot)

Fig. 2
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8 GO1 Brake and clutch master cylinder circuit

CONTENTS

. A. Working on the master cylinders 2
B. Master cylinders with trailer brake 2
C. Master cylinders without trailer brake 4
D. Brake pedal adjustment 5
E. Clutch master cylinder 6
F. Clutch pedal adjustment 6
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A. Working on the brake and clutch
master cylinders

If it should prove necessary to dismantle the master
cylinders, clean all parts carefully. Replace those
which are scratched or deformed.

Brake and clutch master cylinder repair kits can be
found in the spare parts catalogue.

After disassembly or replacement of the brake master
cylinders, bleed the main brake circuit and the frailer
brake circuit (if fitted). Refer to chapter 6K01 (sections
C and D). Check pedal adjustment (section D).

After disassembly or replacement of the clutch master
cylinder, bleed the circuit, refer to chapter 5C01.G.
Check pedal adjustment (section F).

B. Master cylinders with trailer
brake (dual circuit) (Fig. 2)

Pedals unlatched (Fig. 1):

The effort applied to a pedal. transmitted by the rod
(5), moves the piston {(4) in the bore of the active master
cylinder. The valve (1) closes the feed port, the ba-
lancing valve (3} is opened by the piston (4) and the
ball {2) and oil is fed under pressure to the ports of the
main brake C and of the pressure balancing junction D.

Hydraulics - Master cylinders

Through the junction, the pressure closes the valve (3)
of the passive master cylinder.

The action on the piston (8} likewise causes the move-
ment of the piston {6) and the closure of the valve F. The
oil contained in the chamber E is channelled via the
connecting bar to the chamber £' and to the orifice B’
through the open valve I of the passive master cylin-
der.

The assembiy comprising the valve F and the piston (6)
rapidly meets the end of the active master cylinder.
In this position, only the tractor brake is activated.
The trailer is not braked.

Pedals latched

Braking and balancing of pressure

The effort applied to both pedals. transmitted by the
push rods (58), moves the pistons (4) in the bores of the
two master cylinders. The two valves (1) close the feed
ports, the two batancing valves {3) are opened by the
pistons (4) and the balls (2). The pressure equalizes in
the two master cylinders by the balancing junction D.
The oilis likewise fed under pressure to the ports C and
C' of the main brake circuit.

Trailer braking

The continucus action of the pistons (4) and {6} closes
the valves F and F'. The chambers E and E' which are
pressured feed the control valve of the trailer brake via
the ports A and A'.

Fig. 1

E F

A Controt of trailer brake valve (dual circuit).

B Supply of master cylinders via the distribution
valve.

C Supply to main brake

D Pressure balancing junction
E Trailer brake pressure chamber {(dual circuit)
F Valve (duali circuit)
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Brake master cylinders with trailer braking (dual circuit)

(1) Bar (control of trailer brake valve) (6) Trailer brake sensing pipe
(2) Bar (supply of master cylinders, coming fromthe  (7) Trailer brake vaive
distribution valve) (8) Trailer brake juncticn
(3) Main brake supply (9) Sensing pipe (single-circuit version with
(4) Pressure balancing junction pipe trailer brake)

(5) Brake master cylinders
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C . Master cylinders without trailer
brake (single circuit) (Fig. 6)

Pedals unlatched (Fig. 4):

The effort applied to a pedal, transmitted by the rod (5),
moves the piston (4) in the bore of the active master
cylinder. The valve (1) closes the feed port, the balan-
cing valve (3) is opened by the piston (4} and the ball
(2) and the oil is fed under pressure to the ports of the
main brake C and of the pressure balancing junction D.
Through the balancing junction, the pressure closes
the valve (3) of the passive master cylinder.

Pedals latched

Braking and balancing of pressure

The effort applied to the two pedals, transmitted by the
rods (5), moves the pistons (4) in the bores of the two

master cylinders. The two vaives (1) close the feed

ports, the two balancing valves (3} are opened by the
pistons {4} and the balls (2).

The pressures equalize in the two master cylinders by
the balancing junction D. The oil is likewise fed under
pressure to the ports C and C' of the main brake cirquit.

Hydraulics - Master cylinders

Note: There is a version with trailer brake (Fig. 3} for
tractors equipped with a single-circuit assembly.
The trailer brake valve (7) is controlled by a pipe (9)
connected to the feed hose (3) of the right hand-
brake, on the upper part of the rear axle housing
(Fig. 5).

Fig. 5

Nz

B Supply of the master cylinders via the distribution
valve

C Supply to the main brake

D Pressure balancing junction

®

Fig. 4

N — — 3
2.
34 G)
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Hydraulics - Master cylinders

Brake master cylinders without trailer braking (single circuit)

(2) Bar (supply of master cylinders, coming from the
distribution valve)
(3} Main brake supply

T
T

(4) Pressure balancing junction pipe
(5) Brake master cylinders

D. Brake pedal adjustment

1.Smear the pins (5) and (6) with molybdenum di-
suiphide (Fig. 7}.

2.Smear the clevis (1) with Loctite 542 and screw it
on to the rod {2).

3. Fit the return spring (3).

4, Adjust the clevis so as to obtain a distance X of 115
mm £ 0.5 between the support (4) and the clevis
fastening pin.

5. Do the same for the second clevis and check that
the twinning mechanism operates smoothly.

6.Manually check the operation of each pedal to
ensure that they operate freely.

x:115mm_1 05

Fig. 7
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E. Clutch master cylinder

Operation (Fig. 10)

The effort applied to the pedal, transmitted by the rod
{1). moves the piston (2) in the bore of the master
cylinder. The valve (3) closes the feed port A and the
oil is fed under pressure to the port B and the supply
channel of the clutch slave cylinder.

Note : For_sealing improvement two guide rings
have been added to the piston from serial
n°R334024.

Only complete masier cylinder are interchangea-
ble, not the repair kits.

F. Clutch pedal adjustment

1.Coat the pins (3) and (4) with molybdenum disul-
phide.

2. Apply Loctite 542 on thread of the rod (1).

3. Adjust the rod so as to obtain travel of:
- 170 mm (3000 tractors) (Fig. B)
- 200 mm (3100 tractors} {Fig. 9)
between the declutched position (pedal in contact
with the stop (2)) and the engaged position.

4 Manually check the operation of the pedal to en-
sure that it operates freely.

A B
N N
& a -_ 0 'x "_'::_'_ - | - - H—
3 \\ - - u l 114
S !

A Supply (coming from the distribution valve)
B Supply of the slave cylinder .
{1) Rod 2 1
(2) Piston
{3) Valve

Fig. 10 . )
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8 HO1 Distribution valve
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. - General

A. Operation 2
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Hydraulics - Distribution valve

General

The distribution vaive is fitted on the rear bonnet sup-

port. its function is:

~ To supply cil and keep the low pressure circuit to 17
bar.

- To supply the lubrication and cooling system.

- To ensure a constant level in the brake and clutch
master cylinders.

A. Operation (Fig. 2)

When the engine is started, the oil coming from the
steering control valve (Orbitrol) enters through’port 1
and flows out through port 5 towards the low pressure
circuit of the right hand hydraulic cover to feed:

- the speedshift

- the A/B range

- the HarefTortoise range

- the 4WD clutch

- the differential lock

- the p.t.o. clutch

- the p.to. brake

- the front p.t.o. (if fitted)

A back pressure is then created in the circuit, forcing
the ball {20) to lift from its seat, compressing the spring
{21). The oil passes to the back of the spool {19),
creating a pressure which gracually moves it, com-
pressing the spring (17), resting against the shims [18].

The spool (19) enables the oil to pass towards the port
6 and towards the oil cooler. it emerges cooled and
travels towards the channels (14) and (13) of the lu-
brication system. When the oil is cool, the 5 bar valve
{15) opens and allows a quantity of il to pass directly
to the channel (13) of the fubrication systemn without
passing through the cooler.

When one of the low-pressure functions is required. the
mormentary pressure drop causes the ball (20) toreturn
to its seat due to the action of the spring {21), and the
spool (19) attempts to move, being pushed back by its
own spring {(17). The cil in the end chamber escapes
through the drain hote V, enabling the spool to move
back slowly.

When the needs of the low-pressure circuit are satis-
fied, the oil finally passes through the feed ports 8 and
10(Fig. 1). Flow and residual pressure are reqgulated by
a pipe 11 and a restrictor A, thereby maintaining a
constantievel in the brake and clutch master cylinders,

Issue 1 November 1991

Fig. 1

Leakages return to the gearbox via port 9.
Note: After dismantling or replacement of the valve,
tighten it to a torque of 40 to 55 Nm.

Designation of ports (Fig. 1).
Each port is numbered on the valve body.

Supply coming from the Orbitrol unit.

Qutlet to the front p.t.o. (if fitted).

Not used (plug)

Not used (plug)

Outtet (17 bar) to the Speedshift, the A/B range
(it fitted) and the solenoids fastened on the right
hand cover.

Quitlet 1o the oil cooler (5 bar valve closed).
Qutlet to the lubrication line (5 bar valve open).
Clutch master cylinder supply (residual flow).
Return to front left hand of gearbox.

Brake master cylinder supply (residual flow).
Outlet with external pipe connecting the supply
channels of the brake and clutch master cylin-
ders and the T-piece mounted on the outiet of the
lubrication line.

N DN =
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(12) Distribution valve {16) Valve body
(13} Lubrication towards the front cover, the p.t.o.  (17) Spring
shaft, the p.t.o clutch and the driving gear 2or  [18] Shims

4-speed p.L.o. _ {19) Spool
(14} Lubrication coming from the oil coaler (20) Bali

(5 bar valve closed) (21) Spring
(15) 5 bar valve A Restrictor

V' Drain hole
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Generai

The right-hand cover fitted on the rear axle housing has

two main functions:

- It serves as a support for numerous componenis of
the hydraufic system.

- It comprises various intake and delivery channels of
the high- and low-flow (high- and low-pressure) cir-
cuits.

The internal face of the cover accommodates:

- The dual element hydraulic pump and its driving
gear.

- The suction pipe.

- The intake manifold.

- The transfer pipe from the left cover.

its external faces accommodate:

- The five solencids controlling the low-pressure func-
tions {Cepending on option).

- The saiety valve of the high-pressure circuit.

- The trailer prake vaive (if fitted) or a cover plate.

- The pressure test coupler.

- The cil filter,

- The low oit pressure switch.

- The fitter vacuum switch,

- The engine speed sensor.

Parts list

Cover

Screw

High-pressure (high-tlow) valve
Engine speed sensor

Plug (version without Autotronic)
P.T.0. brake supply connector
P.T.O brake solenoid

Reducer {(version with Autotronic)
Reducer (version without Autotronic)
Fitting (version without Autotronic)
Low-pressure switch (see table)
Low-pressure switch (see table)
Salenoid valve (p.t.o. clutch)
Fitting (2WD version)

Differential lock solenoid
Difterential lock suppty connector
JWD sotenoid

Plug (2WD version)

Harentortoise solenoid

17 bar supply connector

Plug (2WD version)

SWD cluteh supply connector

)
{2}
(3)
(4)
(S}
(6)
@)
(8)
(9)
(10)
(1)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
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Hydraulics - RH hydraulic cover

(23) Low-pressure output connector

{to Orbitrol steering valve)
(24) Low pressure test coupler
{(25) Screw
{(26) Filter vacuum switch
{(27) Plugs
(28) Cover plate (version wiihout railer brake)
{29) Plug
(30) O-ring
{31} O-ring
(32) O-ring
(33) High-pressure output connector

{to auxiliary spool valves)
(34) Seal
{35) O-ring
(36) C-ring
(37) Dowels
(38) O-rings
(39} Transfer pipe
(40) Pin
(41} Collar
(42) Screw
{43) Screw
{44) Deflector
(45) Suction pipe
{46) Seal
(47) Intake manifold
(48) Pipe
(49) O-rings
(50) Oil filter
{51) Nut
(52) washer
(53) Pump gear
{(54) Key
{55) Screw
(56) Pump
{57) Trailer brake valve
(58) High pressure test coupler

Different fittings for low-pressure switch |

Version Switch (12) | Swatch (11)
Red mark ! Green mark
With Autotronic 1
Without Autotronic 1 1 |
With Autotronic K

With super-creeper 2 !
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Hydraulics - RH hydraulic cover 8101.3

Version without View of external layout

trailer brake valve

Version
without
Autotronic

Version
without
Autotronic

_—
\
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A\ SR Y
Version

with Autotronic
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. 2WD version
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Hydraulics - RH hydraulic cover 8101.5
Exploded view
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Hydraulics - RH hydraulic cover

-

ldentification of poris and lines

-

Line to auxiliary spool valves

Front and rear differential lock (4WD)

17 bar line coming from distribution valve
Low-pressure line to Orbitrol distributor

Low-pressure circuit

High-pressure circuit

oO@>»

s
P
L

Return to housing

Suction

Line ta 4WD clutch (if fitted)
Suction
Suction (Qutput from blter to iwo-slage cump) |

Filter ] .
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Hydraulics - RH hydraulic cover

A. Removal of cover

1. Carry out operations 1 to 7 (Chapter 5K01).
For operations 2 to 12 refer to Fig. 1.
. Remove the cil filter (1) to gain access to screw (2).
. Remove the trailer brake socket feed pipe (3) (if
fitted).
. Remove the screws (5).
. Remove the valve (6).
Note: Do not disconnect the hose (7) on the pilot
head, to avoid having to bleed the trailer brake
cireuit.
6. Disconnect and block:
- the hose (8) towards the auxiliary circuit
- the pipe (10) and hose (12) of the differential lock
control {4WD)
Note: Hose (12) must be disconnected from the
connector at the protector end.
On 2WD tractors, disconnect hose (10) only.
- the supply pipe (16) of the 4WD clutch at both
ends
- the supply pipe(11)of the p.t.o. brake at both ends
- the supply pipe (17} of the Orbitrol steering valve
- the pipe (15) coming from the distribution vaive.
7. Disconnect the harness (9) of the engine speed
Sensor.
8. Disconnect the harness (13) of the low-pressure
switch and the wire (4) of the filter vacuum switch.
9. Remove the cover plate (14).

e WA

#3

8101.7

10. Disconnect the soiencids (mark the connections).
11. Remove the p.t.o. brake solenoid in order to avoid
interference with the cab (low cab).
Note: The p.t.o. solenoid is equipped with a
diode. It is marked with the symbol <
12. Remove the screws (2).
13. Remove the cover.
14. Remove the transter pipe (1) (Fig. 2)
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B. Refitting of cover

15. Clean the housing and cover joint faces .

16. Check the presence of the two dowels (1) on the
cover (Fig. 3).

17.Fit new seals on the cover:

- for the Hare/Tortoise lines (2) (Fig. 3)

- for the p.t.o. clutch line (3) {Fig. 3)

- for the suction pipe (4) (Fig. 4) {ensure the pipe is
the right way round: the pin on the housing must
be in the notch (Fig. 4)).

18. Screw two guide studs, manufactured locally, in
diametrically opposite positions on the housing.

19, Refit the transfer pipe.

20.Smear the cover joint face. with a sealing
compound (Loctite 510 or equivaient).

Note: Take care not to obstruct the Hare/Tor-
toise lines.

21. Refit the cover and screws (2) (Fig. 1).

Note: Remove the two guide studs. Tighten to a
torque of 72-96 Nm.

22 Refit the PTO brake solencic and tighten 1o a
torque of 18-20 Nm. Reverse cperations 7 io 10.

23. Fix the harnesses with a clip.

24 Reverse operation 6.

25, Refit valve (6) (if fitted) (Fig. 1).

Note: Replace the O-rings.

26. Refit the screws (5) (Fig. 1) and tighten them to a
torque of 25-35 Nm.

27 .Reverse operations 2 and 3.

28 Jack up the tractor. Refit the wneet.

29.Remove the jack and tighten the wneel nuts to a
torque of 400-450 Nm.,

30. Take away the chocks,

31. Top up the oil. Start the engine.

32. Check the operation of the electrical circuits, low-
pressure switch, sotenoids and filter vacuum
switch.

33. 1t the pump has had to be removed or replaced
(see sections E and F) repeat hydrauiic tests.
Check the cover joint face and hydraulic
connectors for leaks.
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Hydraulics - RH hydraulic cover

C. Disassembly and reassembly of
high-pressure vaive

Operation (Fig. 5)

If the pressure P exceeds 188 bar. spring (4) is

compressed and valve (7) moves allowing cil to pass
io the housing via port C.

Disassembly

34.Unscrew the plug {1). Retrieve the shims [2].
withdraw the spring (4).

35. Remove the Q-ring (5). withdraw the body (6)

complete with vaive (7) and washer {(8) from the RH
cover.
Note: Ball (9) is fitted in the vaive body.

Reassembly

36. Check that the valve (7) slides freety in the vaive
body (6).

37 Fit washer (8), mount the body (6) complete with
valve (7} in the cover. Pasition the O-ring {(5).

38. Fitthe spring (4) anc shims [2] anc ughten the piug
(1) to a torque of 50 - 60 Nm.

D. Disassembly of cover

39. Remove the cover. Carry out operations 1 (o 14,

40. Place the cover (1) in a vice with soft plastic jaws.

41.Remove the solencids and plug (18) (2WD
version).

42 Remove the low-pressure switch {12) (see table,
page 2) and the reducer (8).

43.Remove the swilches (11) ana (12) (see table.
page 2), the fitting (10) ana the reducer (9).

44 Remove connector (16). then fitting (22).(or fitting
{14} and a plug (21) on 2WD version).

(3)—

| = \

9 8)(7)(B)(5)4)2](

ceiy

P €

Fig. 5

45 Remove connectors (6). (20). (23). (33).

46. Remove the screws (25) and the cover plate (28)
{version without irailer brake). Remove the C-rings
(30). (31) ana (32).

47 Unscrew the engine speed sensor (4) or the plug
{5) (version without Auiotronic).

48. Remove the filter vacuum switch (26) and the test
coupler (24).

49. Remove the screws (55), the intake manifold (47}
the seal (34) and the pipe (48). Remove the seals
(49).

50.1f necessary. unscrew the plugs (27).

Removal of driving gear
51. Unscrew the nut (51). Remove the washer (52). the
gear (53) and the key (54)
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E. Removal and disassembly of
Bosch pump

Removal (Fig. 7)

52. Remove the screws (2), and pump {56). Remove
the O-rings (35) and (36).
Note: The dowels (37) are force-fitted in the
cover.

s

Disassembly (Fig. 6)

53. Place the pump in a vice (Fig. 8).

54 Mark the position of: the stages. the intermediate
plate and the plates.

55. Remove the screws (2) and (4).

56. Remove the cover plate (1).

57.Remove the composite seal (3) and seal (38).
Separate the low-pressure stage (37) irom the
intermediate plate (14).

58.Remove the stage and ihe bearing/pinions
assembiy (7).

59. Remove the pinions (8) and (9) from the bearing
assemblies (5) and (11).
Note: Keep the bearing assemblies paired. Each
bearing is linked by a dowel «P» (Fig. 9).

60. Remove the composite seal (12) and seal (13).

©1. Remove the intermediate plate (14), the driver (15)
and the seal (16).

62. Untighten and remove the screws (36).

63. Remove the intermediate plate (35).

64. Remove the composite seal {33) and seal (34).

65. Separate the high-pressure stage (32) from the
flange (21).

B66. Remove the bearing/pinions assembly (25).

67. Remove the pinions (28) and (29) from the bearing
assemblies {27) and (31).
Note: Keep the bearing assemblies paired.

68. Remove the composite seal (23).

©69. Remove the seal (22). .

70. Remove the circlip (19) and drive out the bush (20).

Fi

y—————(—[—(
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F. Reassembly and refitting of Bosch

pump

Reassembly (Fig. 6)

71.Clean and check the parts. Replace any which are
defective.

Note: The seals and the bush must always be
replaced and fitted in the lubricated state.
72.Push the seal ring (20) in the plate (21) and fit the

circlip (19).

Note: The bearing assembiies have different
forms. The intermediate bearing assemblies
(11) and (31) have a recess «E» (Fig. 10) for oil
to pass to the low-pressure stage (37).

73.Fit the bearing assembly (27) (without recess).
located by the pin (24), in the high-pressure stage
(32). Position the lubrication channeis «G» to-
wards the intake orifice «O» . and the groove «R» of
the composite seal {23) towards the piate (21)
(Fig. 11).

74 Place the pinions (28) and (29) of the hign-pressure
stage in the bearing assembly (27}.

Note: The pinions of the high-pressure stage
are wider.

75 Position the composite seal (23) ana seal (22)
(Fig. 12)..

76. Assemble the high-pressure stage (32} on the
flange (21) according to the marks made at the
time of disassembly.

77 Fitthe bearing assembly (31) (withrecess). located
by the pin (30). in the high-pressure stage (32).
Position the lubrication cnanneis «G» and the
recess «E» towards the intake orifice ~O» ., and the
groove «R» of the composite seal {33) towards the
top (Fig. 13).

Fig.‘13 .
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Hydraulics - RH hydraulic cover

78. Position the composite seal (33) and seal (34).
Assembte the flange (35) on the high-pressure
stage (32) (Fig. 14) according to the marks made
at the iime of disassembly.

79. Centre the fiange (35). Fit and tighten the screws
(36) to a torgue of 40-47 Nm.

80. Refit the driver (15) against the flat surface of the
driving pinion {28). Position the seal (16).

81.Fit the intermediate plate {14) according to the
marks made at the time of disassembly.

82 Fitthe bearing assembiy (11) {with recess), located
by the pin {10). in the low-pressure stage (37).
Position the lubrication channels «G»= and the
recess «E» towards the intake orifice «O», and the
groove «R» of the composite seal (12) towards the
intermediate plate (14) (Fig. 15).

83. Position the composite seal (12) and seal (13)
(Fig. 15).

84. Assemble the low-pressure stage (37) on the in-
termediate piate (14) according to the marks made
at the time of disassembly.

85. Place the pinions {8) and (9} in the low-pressure
stage, ensuring that the flat surface of the ariving
pinion (9) enters the driver (15).

86. Fit the bearing assembly (5) (without recess), lo-
cated by the pin (6). in the low-pressure stage (37).
Position the lubrication channels «G» towards the
intake orifice «O», and the groove «R» of the
composite seal (3) towards the cover plate (1)
(Fig. 16).

87 Position the composite seal (3) and seal (38)
(Fig. 17).

8101.13

(=) e
=} (=

Fig. 14

Fig. 15 |

—  — y Fig. 16

S50

Issue 1 Novembear 1991




# 3000/3100 SERIES TRACTORS -

8101.14 Hydraulics - RH hydraulic cover

88. Centre the low-pressure stage (37) and assemble
the cover plate {1) according to the marks made
at the time of disassembly.

89. Fit and tighten the screws (2) and (4) to a torque
of 40-47 Nm.

90. Manuaily check the rotation of the pump.

Refitting

91. Clean and check the pans. Replace any which
are defective. Check that none of the channels of
the cover are blocked.

92. Push the dowels (37) (if removed) into the cover
(Fig. 18).

93. On the cover, fit new O-rings (35) and (36) in the
counterbores of the high- andlow-pressure chan-
nels (Fig. 18).

34. Inside the cover, apply a bead C of Loctite 575
around the four screw holes (Fig. 18}).

95. Refit the pump on the dowels (37) (Fig. 7).

96. Smear the screws (2) with Loctite 221 and tighten
them to a torque of 10 - 12 Nm (Fig. 7).

G. Reassembly of cover

Refitting of driving gear
97. Position the key (54). Fit the driving gear (53).
ensuring thatitis correctly engaged onthe key. Fit
the washer (82).
98. Smear the nut {51) with Loctite 241 and tighten to
a torque of 50 - 60 Nm.
99. Refit the plugs (27) smeared with Loctite 542 (if
removed).
100. Repiace the O-rings (49) on the pipe (48).
101.Repiace the seal (34). refit the pipe and intake
manifold (47). Refit the screws {55).
102.Fit the filter vacuum switch (26).
103. Fitand tighten the test coupler (24) with its O-ring.
104.Fit the sensor (4) {Autotronic. Datatronic) with
"Loctite 577 Sensor Sealing” or equivalent.
105. Screw in the sensor. without forcing it, until it is in
contact with the pump gear.

106.Unscrew the sensor 3/4 of a turn to provide
clearance of approx. 1 mm between the sensor
(4) and the gear (53). Tighten the nut {1} to a
torque of 10-12 Nm (Fig. 19).

107.Fit the O-rings (30) (31) (32) in their respective
locations on the cover plate (28) (version without
trailer brake),
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108. Refit the piate, fit the screws (25) and tighten them
to a torque of 25 - 35 Nm.

109. Refit the connectors (6). (20}, {23) and (33).

110.Fit the plug (21) and connector (14} (2WD
version}, connectors (16) and {22) (4WD version),

111 Refit the reducer {8) win its O-ring and low-
pressure switch (12}, lightly smeared with Loctite
221 (version with Autotronic. seetable on page 2).

112. Refit the reducer (8) with its O-ring, the connector
{10) and the twa low-pressure switches smeared
with Loctite 221,

Note: The low-pressure switches are marked
with a spot of paint between the twa terminals.
itis important to fitthem according to the table
on page 2.

For tractors without Autotronic or with Auto-
tronic and super-creeper, fit the switches as
shown in Fig. 20.

113. Refit the solenoid and piug (18) {(2WD version).
Note: To avoid interference with the cab, do
not refit the p.t.o. brake solenoid on tractors
with a low cab. The p.t.o. brake solenoid is
equipped with a diode. It is marked with the
symbol
Tighten the solenoid to atorque of 18-20 Nm.

114 Refit the high-pressure alve. Carry out opera-
tions 36 to 38.

115. Refit the cover, Carry out operations 15 to 33.

/
Hydraulics - RH hydraulic cover

8101.15
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8 102 Left-hand hydraulic cover

CONTENTS
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Hydraulics - LH cover

A. Removal

1. Immobilise the tractor and lift the rear with a trolley
jack. Slacken the left rear wheel and put a stand in
place. Remove the wheel.
. Prain the gearbox (only).
. Mark and disconnect the cables of the iift (1) and
lowering (2) solencid {Fig. 1).
4. Disconnect and block the lift valve supply hose (3)
and the ram supply tube (4) (Fig. 1).
Note: On tractors with a low cab, remove the
boits (7) and take away the valve to facilitate
access to the upper boits (5) of the cover.
5. Remove the boits (5) and take away the support (6)
of the of the hand brake control.
Note: On tractors equipped with GSPTO, dis-
connect the control (8) and remove the support
(9) (Fig. 1).

6. Remove the cover and the transfer tube.

(SN

B. Refitting

7. Clean the cover and housing {oint surfaces .
8. Check that the O-rings (1) of the transfer tube are
not damaged and refit the tube (Fig. 2).
9. Coat the housing joint surface with a sealant
{Master Joint or equivalent).
10. Screw in two opposing guide studs G (Fig. 2).
11. Refit the cover.
12.Mount the handbrake control support {6). the
GSPTQ support (9) (if fitted) (Fig. 1). Remove the
guide studs. Fit and tighten the bolts to a tarque of
72 - 96 Nm. Connect the controls.
Note: On tractors with a low cab, check that the
O-rings of the lift control valve are not damaged
and refit the valve.
Fitand tighten the bolts (7) to a torque of 25 - 35
Nm (Fig. 1).
13. Check the adjustment of the controt:
- of the handbrake; carry out operations 71 to 75,
chapter 6 101.
- ofthe GSPTO(if fitted} : carry out operations 99 to
105, chapter 6 FO1.
14.Heconnect the supply hose {3) of the lift vaive and
the feed tube (4) of the lift rams {Fig. 1).
15. Reconnect the lift (1) and lowering (2) sotenoid
{yellow connector) (Fig. 1).
16. Fasten the cable to the valve supply hose with a
clip.
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17. Refitthe wheel. Take away the stand and the trolley

jack. Tighten the nuts to a torque of 400 - 450 Nm.

18. Top up the housing oil level.
19. Start the engine.
20. Check the operation of the lift system and check for

leaks at the joint faces of the cover and the hydrau-
lic connectors.

Version without lift
The cover (valve support) is repiaced by a plate with a
hydraulic sleeve,
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Hydraulics - Hydraulic tests

Preparation

Betfore beginning the tests, the engine should be runto
bring the oil temperature up to minimum 60°C (140°F).
The following equipment is recommended for the tests
shown in this section. it is available through the MF
dealer network,

- MF3001 Pressure gauge kit

- MF3002 Hoses and unions kit
-MF3003 ~° : Flowmeter assembly
- 3582045 M1 : Hydraulic coupier

Otherwise, use suitable equivalent equipment.

In all cases, make sure of the direction of flow of the
oil to avoid damaging the flowmeter. Also choose
pressure gauges, hoses and unions of sufficient
capacity and strength.

A. High flow circuit

1. HP safety valve

Fit a pressure gauge with coupler 3582045 M1 (Fig. 1)
on the diagnostic point focated on the traiier brake
valve (if fitted), or on the cover plate fitted on the right-
hand cover, Run the engine at 2000 rpm. Operate an
auxiliary spool valve so as to open the valve. Read :
P1 = 185 bar (+15 bar - 5 bar)

At 1000 rpm, the pressure should not fall.

if necessary, adjust the valve by the use of shims (See
Section C 8101).

2. Pump flow

Connect the inlet pressure port of the flowmeter to a
spool valve quick coupler other than the one fed by the
flow divider,

Connect the return directly to the centre housing via the
transmission filler orifice. The return can aiso be con-
nected to Accessory No, 3467953M91, giving a direct
connection with the centre housing (Fig. 2).

Operate the spool valve concerned and check that the
following minimum readings are obtained :

Engine speed rpm Q1 : Vmin P2 : bar
2000 40 0
2000 38.5 100

Issue 1 November 1991

3. Trailer brake valve (if fitted)

Connect a pressure gauge to the trailer brake socket.
Run the engine at 2000 rpm.

Apply a progressive force to the brake pedals. which
should be locked together. The pressure reading
should gradually increase and reach :

P3 = 130 - 150 bar max.

4. Anti-shock lift valve

Disconnect the cylinder inlet hoses and connect them
1o a manual adjustment pump.

With the engine shut down and the lift valve in neutrat
position, apply pressure to the system. Note the
opening pressure ;

P4 = 200 - 210 bar.
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B. Low flow circuit

1. Pump flow

As shown in Fig. 3. connect the flowmeter between the
distribution valve and the 1.5 bar valve hose.
Caution : Chechk that the flowmeter valve is comple-
tely open.

Also connect a pressure gauge to the distribution valve
{Port 4 with-piug).

The following minimum readings should be found .

Engine speed
g rpmp Q2:limn | PS5 bar Rem.
2000 23 17 Steering
at rest l
1000 115 17 Steering i
atrest
f

put on blocks with the front axle (4 WD) enga-
Qed.

ﬂ During these tests. the rear axle must not be

2. Checking leaks at clutches and receiving
components

To check the reference point flow at Q2. the front axle
should be engaged (no ilow to clutch, warning light
«on=), the range lever in Tortoise position, the A/B
control lever at position B.

Remain connected as at B1. Note the reference point
Ftow Q2 at 1000 rpm.

Operate each function separately and note flow Q3.
The difference Q2 - Q3 represents the leak, which must
not exceed the values shown in the guide table :
Example : PTO Clutch

Hydraulics - Hydraulic tests

, e >y

________‘Jl-.

] i Y B -
IS [@); 3757 i
— = -n

Q2 = 13 Ymin. Q3 = 11.5/min. Leak = 1.5 l/min. OK
Q2 =13 ¥min. Q3 = 10.8 /min. Leak = 2.2 /min, higher
than acceptable leak.

Note: Before checking the following function and so
that flow Q3 is not falsified. move the lever of the
function under test to the neutral position or to the
range position shown below. .
When all clutches and other compcnants are fed.
pressure P5 should stay at 17 bar.

PTO PTO Diff. Front | Speed- A Hare Front }

Clutch | Brake Lock PTO shift Range | Range Axle g

Reference point "
flow Q2 i
Flow read at Q3 ]
Leak registered |
Q2 - Q3 Imn !
Acceptable leak 2 2 2 3 1.5 2 2 !
Ifmn '
Pressure at P5 17 bar I

* Q2 = With front axie engaged (no flow 1o clutch)
* Q3 = With fromt axle disengaged {flow to clutch)

Ag from tractor No. N047049, to disengage the front axie when the tractor 1s stopped the sclenmd has to be
connected directly from the positive terminal of the battery.
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*‘ 3000/3100 SERIES TRACTORS "v!
4 |

Hydraulics - Hydraulic tests 8J01.5
Low flow
P7 z P7
. ’
I-.
[4 =l '
— ") Ps
Q2.Q3
Op =
|
Po i
® = S
1 . )
= )
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= . .
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R
@

Issue 1 November 1991



3000/3100 SERIES TRACTORS

8J01.6

3. Supply to steering valve (Orbitrol)
Connect a pressure gauge to the diagnostic coint on
the right-hand hydraufic cover. as shown in Fig. 4.
Turn the steering to full lock and read :

P6 = 170 bar at 1000 rpm ang at 2000 rom

4. Supply to steering cylinder

Connect a-pressure gauge 10 a bypass on each
steering cylinder hose.

With the steering at rest, read :

P7 = 17 bar

Turn the steering wheel. The pressure should reach
between 17 and 170 bar onthe inlet end of the cylinder.
The pressure on the return line should be 17 bar,

5. Clutch release bearing

Connect a pressure gauge wiih a 3582045 M1 coupler
to the bleed point located on the right-hand side of the
gearbox (Fig. 5).

Caution: Since the pressure can reach 30 bar when
the pedal is depressed, it is essential to connect the
pressure gauge after starting the engine.

Note pressure P8 = 1.5 bar max.

6. Lubricating pressure

Cannect a pressure gauge to the tee-union on the valve
on the ieft of the gearbox. Note P9 = 1.5 bar max.

Issue 1 November 19391
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8 KO1 Dynashift control

CONTENTS

. - General 2
A. Ratios expianation 4
B. Dynashift piston pressure check 5
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8 K01.2 Hydraulics - Dynashift

General

The system controf assembly comprises of the three

main parts {Fig. 1) :

- The distribution unit (1) mounted on the right side of
the gearbox, it has two internal oilways A and B {Fig.
2) aliowing the oil to circulate from one solenoid valve
1o the other,

- The solenoid valves (2) are screwed into the distribu-
tion unit, they include:
. the lower solengid valve EV1 with four ports and two
positions.
. the upper solenoid valve EV2 with three ports and
two positions.

- The accumulator {3) mounted on the distribution unit,
on the mnlet line, enhances the oil flow to fili the
Dynashift unit piston chambers when necessary.
Thus piston reaction is maintained.

Make ; Olaer

Type : 1120

Capacnty : 1 litre

Gas : Nitrogen

Pressure : g + 1 bar {must

be checked every 6
month, with engine
stopped)
Note: When the engine is stopped, the accumulator
maintains a pressure of 17 bars for 8 short period. If
immediate maintenance action is necessary on the
system, proceed with caution.

Two test couplers may be fitted to check the pressure
in the piston chambers (Fig. 7).

The distribution unit oil is supplied by pipe. The return
oil, from the piston chambers goes to the gearbox
haousing selector cover via the pipe (4} (Fig. 7).

Lubrication

The oi flow coming from the cooler lubricates the
mechanical elements of the Dynashift, reverse shuttle
unit, gearbox and P.T.O. shaft which pass through the
transmission (see chapter 5 NO1).
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Hydraulics - Dynashift

 8K01.3

Designation of ports and galleries

A

B

C

P

R
EV1 :
EV2
E

F

. Internal oilway

. Internal oilway

: To sump

: Pressure

: Return

Solenod valve 1

: Solenoid valve 2

: Port. to front piston
: Port. to rear piston

Issue 1

December 1993
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8 K01.4 Hydraulics - Dynashift ®

A . Ratios explanation Ratio A

Refer 1o chapter 5 R02 for the theoretical operation and the
mechanical explanation of the ratios (refer aiso to page 8K01-

3-Fig. 2). I_"'—
_ ) L

Ratio A (Fig. 3) = t 1 V1

Solenoid vaive EV1 is supplied, thus allowing oil under pres- - *
sure to reach gallery A. This gallery directs the oii to the front
piston via orifice £, and also, to solenoid vaive EVZ. Since EV2
is In neutral position, the oil can circulate through the spool
valve and grifice F to the rear piston chamber. Both pistons are . \ T /
thus under pressure. #

Eve

Ratio B (Fig. 4}

A gear change from A 10 B is obtained when both solenoid
valves are supplied. The oil flow to the rear piston is thus Front Rear Fig. 3’
interrupted. The rear piston i$ pushed back by springs which

send oil back into gallery B. This gallery commurucates with -
the sump via solenoid vaive EV1. Ratio B

Ratio C (Fig. 5}

A gear change from B to C is obtamed by interrupting the r————
electrical supply o solenoid valve EV1, solenoid valve EV2 L !
remains energized. Gallery A 1s no langer under pressure but 3 Y ' 1 EVT+
1S connected to the sump. Consequently, the front piston can
return to neutral position. \
Galiery Bis under pressure. The oil circulates 1o the rear piston ‘
through solenoid valve EV2. i
_ : ) EV2 «
Ratio D (Fig. 6} A J
Ratio D is obtained by cutting the electrical supply to EV2.The Y :
two pistons are cannected 1o the sump by gallery A ‘
8
Front Rear Fig. j
Ratio C Ratio D
© ©)
L ; L !
Xt EV1 - gXltd EV1
‘ {
| [T i
| I\ /B8 eves VI /B eve
| T
|
* f
| |
Front Rear Fig. 5 Front Rear Fig!

Issue 1 December 1993



* 3000/3100 SERIES TRACTORS

Hydraulics - Dynashift 8 K01.5

B . Dynashift piston pressure check
{Fig. 7)

1. Remove plugs (1) from the distribution unit.

2.Screw on two male couplers {2) and (3), ref.
3384387 M1, and connect them to couplers ref.

3582045 M1, connected to pressure gauges with a
capacity of 27 bar approx.
3. Start-the engine.

4. Operate the lever under the steering wheel to select
each ratio {4, B, C, D).

5. Check that the pressures are correct in accordance
with the following table.

. Ratio Front piston | Rear piston
coupler (2) coupler (3)
A 17 bar 17 bar
B8 17 bar 0
c 0 17 bar
D 0 0

6.1f the pressures are not correct, check the
displacement of the sclenoid spool valve or refer to

the electrical tests {chapter 10 CO1 p. 4).
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Electrical equipment 9A01.1

9A01  Electrical system

CONTENTS
A. Generai 2
B. Instrument panel and engine area wiring 3

{with thermostart)

C. Instrument panel and engine area wiring 5
{with etherstart)

D. Lighting system - Europe type 7
E. Lighting system - Germany type 9
F. Lighting system - USA type 11
G. Fuses 13
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Starter motor

o) Battery harness
v) Instrument panel lighting harness
w) Front and rear lighting harness

NN
9A01.2 Electrical equipment
A . General Connector identification
. Colour Way Location
The electrical arrangements in MF 3000/3100 Series 1 | Black cirouan | 9 Sencath hood
tractors comprise a 12 volt negative system, charged :
by a 70 ampere alternator. The aliernator has an c2 Bla:f;(gg‘;gar) 9 Beneaih hood
integral rectifier and reguiator and the charging control c3 Black 6 Instrument panel
is machine sensed. An additional terminal is provided |4 White 5 Instrument panel
to power the electronic engine tachometer . The C5 Black 7 Instrument panel
alternator is fitted on the right hand side of the engine Ce White B Instrument panel
and is driven by a V-belt from the crankshaft pulley. C7 White 4 instrument panel
The starter motor is of the pre-engaged type mounted Ccs Black 2 Beneath hood
on the right hand side of the 1000 seriesengineandon  |C8 | Black (circuiar) | 3 | Beneath hood
the left hand side of other engines. g:? g:a‘::: ! Ee”?am gzb fc':'om RH
A safety start switch is fitted below the clutch pedal. 012 sz: ! ngine - K sideé
) . . . ite 3 Beneath lift console
This renders the starter motor inoperative uniil the C13 Black 3 RH cab pillar
clutch pedal is pressed. Ci4 White 5 | Beneath lift console
C15 Black 1 Beneath cab - Front RH
Specifications C16 Black 6 | Roof - Front RH
satery SN
ac oof - Front
MF 3050.0060-3065 e e |5 | Pea-remin
c21 Black 2 Instrument panei
Make . CEAC cz22 Black 2 Beneaih lift console
Type Maintenance free C23 Bilack 1 Roof - Front RH
Model FCM 125388  c24 Black 4 | Roof - Front RH
Cold start performance 505 A (-18°C) C25 Black 1 Instrument panel
Reserve capacity at 25 A 120 min c26 Black 1 Beneath hood
Voltage 12V cz7 Black i Instrument panel
Acid capacity 82| C30 Black 2 Instrument panel
C31 White 7 Instrument panel
MF 3050-3060-3065 (cold climates) ggi g:gg‘; g ﬁﬁgﬁgﬁ gg;‘
MF 3080-3095-3115-3125 C4a5 Black 1 Instrument panel
Number 2 |ceo Black 6 Instrumeni panel
Make CEAC
Type Maintenance free
Model FCM 066431  |dentification of harnesses
Cold start performance 420 A(-18°C)  (a) Instrument panel main harness
Reserve capacity at 25 A 120 min (b) Engine harness
Voltage 12V (c) Engine harness extension
Acid capacity 431  (d) Control panei harness
{e) Thermostart wire {or harness)
Alternator () Instrument panel / roof harness
Make Valeo  (g) Roof harness
Type NG (i} Rear wiper / washer harness
Max. output 70A () Washer pump harness
Regulator Machine sensed  {l) Harness - Door switch for interior light
Regutator voltage 1 4.2V (m) Instrument panel electronic harness
(
(
(
(
(

Make Magnetti-Marelli
Model M127 (2.8 Kw)
Voltage i2v
Type Pre-engaged
Issue 1 November 1991

y} Main switch harness
Z) Wire for radio. digitat clock. interior light {for main
switch)
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Electrical equipment 9A01.3g
B . Instrument panel and engine area E°'°“S',I°°de
Y . . = tver
wiring (with thermostart) B = White
- BL = Bliue
Key to diagram G = Gruey
Starter switch | = lvory
. Satety switch J = Yellow
. Alternator warning light M = Brown
. Rev. counter N = Black
. Engine oil pressure warning light O = Orange
. Water temperature gauge R = Red
. Air filter vacuum warning light RO = Pink
. Brake oil pressure warning light v = Green
. Parking brake warning light Vi = Violet
. Ofl filter vacuum warning light F = Dark
Fuel gauge indicator C = Light

12.
13.
14 .
15
16 .
17 .
18 .
19.
20 .
21.
23.
24 .
25.
26 .
27 .
28 .
30.
31,
32.
33.
34 .
35.
36.
37.
38.
39 .
40 .
41 .
42 .
43.
44
45 .
46
47 .
48 .
49 .

Hare warning light {instrument panel)
Hare warning light {(console)
Switch illumnination

Cigar lighter

Fuel gauge

Gil filter vacuum switch

Parking brake switch

Air filter vacuum switch
Temperature sender unit
Engine oil pressure sensor
Alternator

Starter motor

Battery

Main switch (if fitted}

Fuse 5 A (if fitted)

Thermostart

Pressure switch

Air conditioning compressor
Injection pump solenoid ~

Front windscreen washer pump
Rear windscreen washer pump (if fitted)
Switch (if fitted)

Waiter circulating pump (if fitted)
Front windscreen washer switch
Air conditioning thermostat
Console illumination

Biower switch

Blower motor

Front windscreen wiper switch
Windscreen wiper motor

Interior light

Door switch

Digital clock

Radio (except NA)

Radio (NA only)

Relay

Abbreviations, symbols

AD : Connector AD (= C14) connected to AC
{section 13B01.C)or N

V . connected to connector V. section 13B01.C

AH . Connector AH, section 12B01.E

AP Connector Ap, section 12B01.E

HB : Hand brake buzzer (if fitted)

PB : Pneumatic brake {if fitted)

PS : Pneumatic seat {if {itted)

WM . Rear windscreen wiper motor

WR : Rear washer switch

WS - Rear windscreen wiper / washer switch

— — -—= Wiring forming part of lighting harnesses
— — - — = Wiring forming pari of electronic

harnesses .

+ Permanently live

+ live when ignition is on

Tractors equipped with series 1000 engines
On tractors fitted with main switch disconnect
connector C25 of harness (f) and connect its
terminal to the female terminal of wire (7).
The unused female connector should be
insulated carefully and attached to the harness
using adhesive tape

+P
+AC

*x

Note : If the alternator warning light (3) does not
illuminate at position 2 of the starter switch check
that bulb is not burnt out. If the bulb is burnt out the
excitation will not occur and the alternator will not
charge rendering the electronic lift control
inoperative.

issue 1 November 1991
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NSNS

Electrical equipment

C . Instrument panel and engine area
wiring (with etherstart)

Key to diagram

. Starter switch

. Safety switch

. Alternator warning light

. Rev. counter

. Engine cil pressure warning light
. Water temperature gauge

. Air filter vacuum warning light

. Brake oil pressure warning light
. Parking brake warning light

. il filter vacuum warning light
11 . Fuel gauge indicator

12 . Hare warning light {instrument panel)
13 . Hare warning light (console)

14 . Switch illumination

15 . Cigar lighter

16 . Fuel gauge

17 . O filter vacuum switch

18 . Parking brake switch

19 . Air filier vacuum switch

20 . Temperature sender unit

22 . Engine oil pressure sensor

23 . Alternator

24 . Starter motor

25 . Battery

26 . Main switch (if fitted)

27 . Fuse 5 A (if fitted)

20 . Ether solencid

30. Pressure switch

31 . Air conditicning compressor

32 . Injection pump solenoid -

33 . Front windscreen washer pump
34 . Rear windscreen washer pump (if fitted)
35 . Switch (if fitted)

36 . Water circulating pump (if fitted)
37 . Front windscreen washer switch
38 . Air conditioning thermostat

39. Console illumination

40 . Blower switch

41 . Blower motor

42 . Front windscreen wiper switch
43 . Windscreen wiper motor

44 . Interior light

45 . Door switch

46 . Duigital clock

47 . Radio (except NA)

48 . Radio (NA only)

5(003*\10)0’142-0)(\)_.;

49 . Relay
50 . Ether switch
51. Relay

9A01.‘

Colour code
Silver
White
Blue

= Grey

= {vory
Yellow
= Brown
Black
Orange
Red
Pink
Green
Violet
Dark

= Light

n

>
=
Il

N

S<PIOZZTSTW®
o
Il

(@R

Abbreviations, symbols

AD : Connector AD (= C14) connected to AC
(section 13 BO1.C}or N

V  : connected to connector V, section 13801.C

AH : Connector AH, section 12B01.E

AP . Connector Ap, section 12B01.E

HB : Hand brake buzzer (if {itted)

PB : Pneumatic brake (if fitted)

PS . Pneumatic seat (if fitted)

WM :  Rear windscreen wiper motor
WR :  Rear washer switch
WS Rear windscreen wiper [ washer switch
— — —-= Wiring forming part of lighting harnesses
— — - —= Wiring forming part of electronic
harnesses
+P = + Permanently live .
+AC = + live when ignition is on

Tractors equipped with series 1000 engines
On tractors fitted with main switch disconnect
connector C25 of harness (f} and connect its
terminal to the female terminal of wire {(Z}.
The unused female connector should be
insulated carefully and attached to the hamess
using adhesive tape

-

Note : If the alternator warning light (3) does not
illuminate at position 2 of the starter switch check
that bulb is not burnt oul. If the bulb is burnt out the
excitation will not occur and the alternator wiil not
charge rendering the electronic lift control
inopetrative.

issue 1 November 1991



I IR
—d ) 6 v.@n.@J@
_ ﬁ | _ ) ¥ _
N U — i
ﬁ( g U o (B
|| SASENECTF T I
9 A al
h 4 a c-—-
I - mm _ )
_ e,
=% 50 g J mAnJMIHRr_R o
'] _ g o—@ =
gsee | ||| = [~
bonte) | Lotusl .
2zd |
s b <
[ ] o= T N
. E%T\Qﬁﬂ\&ﬁ 4 L; M_ I
e Al . i x
n"ou%av to) a_y @ W@ o @ o eO® <
1 | i i ¢
_ a-
<
I\ | ! o _Ii\
a el % o o <
< > > o_n ] & =g i RW _
| ) m\u_ o)
1! PRiE & g
| (R
| Co T e
I -
_ S 1 S II-M@N_
AY
ot O:lullOI@.llTL(_ . * ,
<Q =i m![.\rn@ |
] .5 | ¢
b RI@IKV“‘LTT — 1 y
00
o _ &
2y 5= _ .lll./.l\_rLf(ll.ML(lI!J!II;In
¥ ; | )
/ﬂ Lﬁawm_l'm ch p! “
[+8 <
& m\ IKT I B T
& : ¥ U | A
] g U e—— =S —
?\_.rrllllll.u h | — -
Y & A
N M o } — Py \4 Lf}\r\(.llM __ 7|d ﬂ:.
e F 15y 1 ° | = . !
o« A %& S H o R -l
| 8 & &
i &m 4 < o = _
< AL
SIS el |
w [~ fzg I < ™
S | sisl| 8| ﬁ
Pl e e —
| 1 S Lt L | ;
F—H { i 7 e i
O=iz & =S L
3 .
¥ =" } | .
L - ]
W o M~
[aX} [aV} [9Y|

F3
Fio
Fi

Fiz

14
44

P

16

17

18







-

R4

Electrical equipment

3000/3100 SERIES TRACTORS i#
L

D . Lighting system - Europe type

Key to diagram

. Starter switch

. Stop switches

. Rear RH direction indicator
. Rear RH brake light

. Rear RH work lamp

. Number plate lights

. Power socket

. Rear LH work lamp

. Rear LH brake light

10 . Rear LH direction indicator
11 . Front LH direction indicator
12 . Front LH side light

13 . Front LH work lamp

14 . LH headlight

15. Horn

16 . RH headlight

17 . Front RH work lamp

18 . Front BH side light

19 . Front RH direction indicator
20 . Flashing beacon

23 . Flasher unit

24 . Lighting switch

25 . Hazard warning light switch
26 . Flashing beacon switch

27 . Control cluster illumination
28 . LH direction indicator warning light
29 . RH direction indicator warning light
30 . Main beam warning light
31. 1sttrailer warning light

32 . 2nd trailer warning light

33 . Front work lamp switch

34 . Rear work lamp switch

35 . Fuel gauge

OO~ Wk

Colour code
Silver
White
= Blue
Grey
lvory
Yellow
Brown
Black
Red
Pink
Green
Violet
Dark

oW 3>
—
LI R TR |

22"
oo

O

o

M <3

9A01.7.

Abbreviations, symbols
Emb = Sleeve (band)

+P = +Permanently live

+AC = + Live when ignition is on

— — — = wiring forming part of engine harnesses
— ~-— = wiring for platiorm tractors without pillar
only

wire non present on platform tractors
without piliar

Connector identification

C7 = White, 4 way connector

C8 = Black. 3 way connector

C60 = Black, 6 way connector (B way con plateform
tractors without pillar) .

C61 = Green, 7 way connector (instrument panel)

C62 = Black, 4 way connector

C63 = Black, 4 way connector
C64 = Black. 2 way connector
C85 = Black. 2 way connector
C66 = Black, 3 way connector
C67 = Black, 3 way connector
Cé8 = Black, 1 way connector
C63 = Bilack, 1 way connector
C70 = Black. 1 way connector
C71 = Black, 1 way connector
C72 = Black, 2 way connector
C73 = Black, 2 way connector

C74 = Circulas, 1 way connector
C76 = Black. 1 way connector

Harness identification .
fa) Instrument panel main harness

{b) Engine harness

{f) Instrument panel / roof harness

fv) Instrument panel lighting harness

(w) Front and rear lighting barness

{(x) Root lighting harness

Issue 1 November 1991
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3000/ 3100 SERIES TRACTORS

Electrical equipment

E . Lighting system - Germany type

Key to diagram

1. Starter switch
2 . Stop switches
3 . Rear RH direction indicator
4 . Rear RH brake fight
5. Rear BH work lamp
& . Number piate lights
7 . Power socket
8. Rear LH work lamp
9 . Rear LH brake light
10 . Rear LH direction indicator -
11 . Front LH direction indicator
12 . Front LH side light
13 . Front LH work lamp
14 . LH headlight
15 . Horn
16 . RH headlight
17 . Front RH work lamp
18 . Front RH side light
19 . Front RH direction indicator
20 . Flashing beacon
22 . Work lamp relay
23 . Flasher unit
24 . Lighting switch
25 . Hazard warning fight switch
26 . Flashing beacon switch
27 . Control cluster illumination
28 . LH direction indicator warning light
29 . RH direction indicator warning hght
30 . Main beam warning light
31. 1sttrailer warning light
32 . 2nd trailer warning light
33 . Front work iamp switch
34 . Rear work iamp switch
35. Fuel gauge
Colour code
A = Silver
B = White
BL = Blue
G = Grey
I = lvory
J = Yellow
M = Brown
N = Black
R = Red
RC = Pink
vV = Green
VI = Violet
F = Dark

Abbreviations, symbols

Emb = Sleeve (band)
+P = +Permanently live
+AC = + Live when ignition is on

g
9AO1.6

— — — = wiring forming part of engine harnesses

Connector identification
C7 = White, 4 way connector
C9 = Black, 3 way connector
Ce60 = Black, 6 way connector

C61 = Green, 7 way connector {instrument pane!)

Ce2 = Black, 4 way connector
C63 = Black, 4 way connector
C64 = Black, 2 way connector
C65 = Black, 2 way connector
Ce6 = Black, 3 way connector
Ce7 = Black, 3 way connector
C68 = Black, 1 way connector
C69 = Black, 1 way connector
C70 = Black, 1 way connecior
C71 = Black, 1 way connector
C72 = Black, 2 way connector
C73 = Black, 2 way connector
C74 = Circular, 1 way connector

C76 = Biack, 1 way connector, junction with creeper

gear harness

Harness identification

(a) Insirument pane! main harness
(b) Engine harness

(f} Instrument pane! / root harness
{(v) Instrument panel lighting harness
{w) Front and rear lighting harness
{x) Roof lighting harness

Issue 1
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* 3000/ 3100 SERIES TRACTORS ¢

Electrical equipment

NSNS

F . Lighting system - USA type

Key to diagram
. Starter switch
. Stop switches
. Rear RH direction indicater
. Rear RH brake light
. Rear RH work lamp
. Number plate lights
. Rear LH work lamp
. Rear LH brake light
10 . Rear LH direction indicator
11. Front LH direction indicator
13 . Front LH work lamp
14 . LH headlight
15. Horn
16 . RH headlight
17 . Front RH work lamp
19 . Front RH direction indicator
21 . Relay
22 . Relay
23 . Flasher unit
24 . Lighting switch
25 . Hazard warning light switch
27 . Control cluster iltumination
28 . LH direction indicator warning light
29 . RH direction indicator warning light
30 . Main beam warning light
31. st trailer warning light
32 . 2nd trailer warning light
33 . Front work lamp switch
34 . Rear work lamp switch
35 . Fuel gauge

OO & LR -

Colour code
Silver
White
Blue
Grey
Yellow
Brown
Black
Red
Pink
Green
= Violet
Dark

neive iy o
e
I u

=20
Wl

W

M<<C< DD Z
O

9A01.1‘

Abbreviations, symbols

Emb= Sleeve (band)

+P = +Permanently live

+AC= + Live when ignition is on

— — — = winng forming part of engine harnesses
* = not used

Connector identification

C7 = White, 4-way connector

Co Black. 3-way connector

C60 = Black, 6-way connector

C61 = Green, 7-way connectar {instrument panei)

Ce2 = Black, 4-way connector

C63 = Black, 4-way connector

C64 = Black, 2-way connector

C65 = Black, 2-way connecior .

66 = Black, 2-way connector

C67 = Black, 2-way connector

€68 = Black, 1-way connector

C69 = Black, 1-way connector

C70 = Black, i-way connector

C71 = Black, 1-way connector

C72 = Black, 2-way connector

C73 = Black, 2-way connector

C76 = Black, 1-way connector, junction with MF 3000
creeper gear harness

1

Harness identification

(a} Instrument pane! main harness

{(b) Engine harness

{I) Instrument panel / roof harness

{v) Instrument panel! lighting harness

{w) Front and rear lighting harness .
{x) Rcof flighting harness

Issue 1 November 1991
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TRACTOR SERIES 3000/ 3100

Electrical equipment

G . Fuses

Fuses are fitted in a box located on the left hand side of the
instrument panel.

The box is divided into twa parts. The upper part contains the
fuses for the lighting system and the lower part the fuses
which protect the engine and electronic functions.

A special toot (25} located in the box enables fuses to be
replaced easily.

Note : Fuse box should always be kept very clean. Fuses
musi notbe replaced with ones of higher rating, since this
may cause damage to the electrical equipment. If any of
the fuses blow, the fault must be traced and remedied.

In addition to those fitted in the fuse box, there are aiso three

fuses situated at the front RH side, beneath the hood.

- a 7.5 amp (brown) protects the electronic fift.

- a 10 amp {red) protects the Autotronic transmission control
unit,

- a 5 amp (yellow) protects the front PTO (if fitted).

A 3 amp in Datatronic tractor performance monitor wiring
harness in console (if {itted).

9A071.13

Fuse n° Rating (Amp) Colour Applications
1-7-8 Spares
2 5 Yetiow (+P) Interior fight - Radio
3 25 White (+P) Cigar lighter and internal power socket
4 25 White (+AC)  Front windscreen wiper and washer
5 25 White (+AC)  Air conditioning blower and compressor
3] 15 Blue (+AC) Rear screen wiper and washer
¢} 75 Brown (+ ER} Electronic lift
10 75 Brown (+AC) Instrument panel unit and injection pump sotencio
B 10 Red {+AC) Cab relay solenoid and parking brake warning light
i2 25 White (+AC) HarefTortoise range control i
4 WD control !
Differennal lock control '
PTO and PTO brake control }
4 speed PTO control {economy PTQ) i
Creeper gear control !
Low pressure warning light (tractors without Autotronic) |
Linkage rarsed position switch (tractors with Autorzonic) |
Speedshift control I
tnternal power socket '
Tractor performance monitor |
Preumalic suspension seat (if fitted) !
13 Spare !
i4 15 Blue Brake lignts (within rear fights) '
i5 10 Red Direction indicators '}
i6 7.5 Brown Horn : ;
i7 7.5 Brown Front left. rear AH side lights ana number plate lights :
i8 75 Brown Front RH and rear LH side lights
Instrument panel lighting ;
Hluminaton of instrument panel J
Switches roof panet and front windscreen wiper / washer switches
Cigar hghter and electronic console swiiches
Electronic tinkage console
i9 15 Biue Rear work lamps
20 15 Biue Front work lamps
21 7.5 Brown Rotating fight (if fized) !
22 15 Blue Hazara warning lights
23 15 Biue Headlights {main beam)
[ 24 10 Fed Headlights (dipped beam)
Issue 1 November 1991
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* 3000/3100 SERIES TRACTORS

10 AD1

10 BO1

10 B02

10 CO1

10 C02

10 DO1

10 . ACCESSORIES

Contents

370 AUXILIARY SPOOL VALVE KIT

FITTING A GROUND SPEED PTO ON 2 WD TRACTORS
FITTING A GROUND SPEED PTO ON 4WD TRACTORS
FITTING THE FRONT PTO

REPAIRING THE FRONT PTO

FRONT LIFT POSITION INDICATOR
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Accessories - Auxiliary spool valve kit 10A01.1

10 A01 Auxiliary spool valve kit

CONTENTS

A. Removing the tactory - fitted 2-spool valve 2
B. Fifting the 3-spool valve assembly 2
C. Removing the consoles in the cab 4
D. Refitting the consoles in the cab §

E. Fitting and adjusting the auxiliary spool valve
control cable (old bracket) 6

F. Fitting and adjusting the auxiliary spool valve
control cable {new bracket) 6

Issue 1 November 1991
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10A01.2 Accessories - Auxiliary spool valve kit @

A. Removing the factory- fitted 2-
spool valve assembly

Note: To make a camrect installation, remove the

«two-spool valves» as an assembly.

1. Remove the oil collectors (if fitted).

2. Disconnect hoses (1), (2) and (3)(Fig.1).

Unscrew nuts {7), screws {6) and coupiers (5). On
each spooi valve, take out pin (4) linking the clevisto
the spool (Fig.2). -

3. Remove unions (4), {6) and (7), guick fit couplings
(5) and screws (8)(Fig. 1). Remove the spooi valve
assembly and place upright on a bench.

4. Remove hose (3). Unscrew nuts {12)(Fig.3).
Remove the flow divider, the spoo! valves and the
intermediate blocks separately.

B. Fitting the three-spool valve
assembly

5.Clean the seal surfaces on each spool valve, replace
the plates and seals.

6. Replace threaded rods (1)(Fig.4).
Note: The length of the threaded rods differs
according to the number of spool vaives,

7. Put the end plate with its threaded rods on a bench.

Issue 1 Novembar 1991
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* 3000 /3100 SERIES TRACTORS

Accessories - Auxiliary spool valve kit

8. In order, assemble the sealing plates with their
seals, the intermediate blocks, the spool valves
and the flow divider (Fig.5).

9. Position the spoal valve unit, with fixing faces F
(Fig.S)resting on aflatsurface (Fig.6)to ensure that
the spool vaives are properly fitted onto their brac-
ket.

Tighten nuts (12) to torque 17 - 20 Nm.

10.Fit.and tighten unions (13)(Fig.6) and hose
(3)(Fig.3) to torque 50 Nm.

11.Refit the spool vaive assembly (Fig.7). Tighten
screws (8). Refit quick couplers (5} and connectors
(4), {6) and (7).
Note : Replace the 45° union on the lift control
vaive inlet with a 9O° union.

12. Position unions {4), (6) and (7). Reconnect and
tighten hoses (1), {2) and (3)(Fig.7).

13. Slide pin (4) into each clevis {1)(Fig.2).
Note: Check that the valve spools are in neutral
position. Partially screw couplers (5} on the first
and second spool valves and fit screws (6)
without tightening.

el

10A01.3
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10A01.4 Accessories - Auxiliary spool valve kit

C. Removing the consoles in the cab

14. Disconnect the batteries (only the earth cabie).

15. Disconnect one end of the right-hand door gas
strut and open it to its maximum extent (Protect the
fender from any contact with the door).

16. Remove the retaining screws on the lift console and
disconnect the connector.

17. Removeé-the indicator plate retainers from the PTO
and auxiliary spool valve controls. If necessary,
remove the rubber knobs from the control levers.
Remove the hand throttle control adjustment stop
{if fitted).

18. Remove the mouidings around the trim.

19. Remove the screws, lift up and push the two

consoles forward (Fig. 8), taking care not to discon-
nect the harnesses.

Fitting the auxiliary spool valve control

lever

Early-type bracket without automatic hook control

(Fig. 9)

Note: To facilitate installation on tractors fitted with

creeper gears, remove only the bracket for the

contirol, inside the cab.

20. Fitthe lever (1) with bearing (2) and friction washer,
coated with molybdenum bisuiphide grease.

21, Fit spacer (8). washer (7) and tighten nut (8) so that
the lever moves freely, without any axial play.

22. Fit and adjust the control cable. Carry out
operations 44 and 45
Note: Tractors with creeper gears: Refit the
control lever bracket.

Early-type bracket with automatic hook control

(Fig. 10}

Note: To facilitate instailation on tractors with cree-

per gears, remove only the bracket for the control,

inside the cab.

23. Remove the clip attaching the clevis to the lever (6).

24, Unscrew the nut (4). Remove washers (7} and (8).
Remove control lever {6) with bearing (2). friction
washers (3) and spacer (5).

25. Fit auxiliary spool valve controf lever (1) and auto-
matic hook lever (6) with bearings (2) and friction
washers (3) coated with molybdenum bisulphide
grease.

26. Retit washers (8) and (7). Tighten nut {4) so that the
levers move freely with no axial play.

Issue 1 November 1991
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Accessories - Auxiliary spool valve kit

10A01.5

27. Fit and adjust the controt. Carry out operations 44
and 45.
Note: Tractors with creeper gears, refit the control o
bracket.
New bracket (Fig.11)
28. Coatthethread of pin(8) with Loctite 241 and screw o
into bracket (11). Tighten nut (10). ) L

29. Fit lever (1) with pad (2) and friction washers (3)
coated with molybdenum bisuiphide grease.

30. Place washers (8) and (7). Tighten nut {4) so that
the lever operates with no axial play.

31. Fitand adjust the control, carry out operations 50 to
52.

Fig. 11

D. Refitting the consoles in the cab

32. Refit the two consoles. Check that the wiring
harnesses are connected. Tighten the screws. 7
33. Refit the indicator plates. rubber knobs (if remo-
ved) and hand throttle control adjustment stop (if 5
fitted).
34. Connect the lifting console connector and refit the 3
console.
35. Connect the battery earth cables. 2
36. Reconnect the door gas strut.
37. Check that the lifting console and electronic and A A
electric controts work. 6
38. Apply a bead of silicomet in the angle between the / 1
fender and the mouiding. N
39. Using housing (5)(Fig.12). adjust the control ca-

Fig. 12

bles for the first and second spool valves, making
sure that levers C are positioned within tolerances.
According to the type of fitting, refer to figures 13
and 14 (early and later type bracket). Tighten
screws (6) and lock nut {7} to torque 20 Nm.

40, Fit and adjust the auxiliary spoot valve cable. Early
bracket : periorm operations 46 o 48. Later brac-
ket : perform operations 53 to 55.

41. Connect a pressure gauge to the quick couplers
and check that the three or four positions ( depen-
ding on option) on each spool valve work.

42, Using several clips, refix the oil collectors (if fitted).

43. Check that the controls work, and check for leaks
at the sealing faces of each spool vaive, at the
quick couplers and at the hydraulic unions.

Issue 1
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10A01.6 Accessories - Auxiliary spool valve kit

E. Fitting and adjusting the auxiliary
spool valve cable - Old bracket

On lever (Fig. 13)

44. Put the control cable in the grommet-plate (10) at
the rear of the cab. Slide cable housing stop (4) in
slotted bracket (6) and fix pin (5).

45. Screw clevis (1) level with the edge of the threaded
part of cable (2) and fit on fever L with clip (7).
Tighten nut (3).

Note: Check that the cable is not restricted.

On spool valves {Fig. 12)

46. Check that the valve spools are in neutral position.
Screw clevis (1) level with the edge of the threaded
part of cabte (2). Tighten nut (3). Fit pin (4) in clevis
{1).

47 . Partially screw housing (5) and fit screws (6) but do
not tighten.

48. Screw housing (5) fully home so as to position lever
L as shown in Fig. 13. Lock screws (6) and tighten
nut (7) to torgue 20 Nm.

49. Make sure the control works in all three or four
positions {depending on option),

F. Fitting and adjusting the auxiliary
spool valve cable - New bracket

On lever (Fig. 14)

50. Put the control cable through the grommet-plate
(10) at the rear of the cab.

51.Fitand tighten cable clamp (6) on bracket (9) on the
console.

Note: The attachment of clevis (1) to lever L
differs, depending on the type of spool vaive.
Attachment A : Four position spool vaive, one
floating.

Altachment B : Three position spool vaive.
Depending on the attachment required on lever
L, fix clamp (6) for cable housing end (4) in the
correct position.

52. Screw clevis (1) level with the edge of the threaded
part of cable (2} and fit it to lever L with clip {T}.
Tighten nut (3).

Note: Check that the cable is not restricted.

Issue 1 November 1991

Fig. 14 . ]

On spool valves (Fig. 12)

53. Check that the spool vaive spool is in neutral
position. Screw clevis (1) level with the edge of the
threaded part of cable (2). Tighten nut{3). Fit pin (4)
in clevis {1}.

54. Partially screw clevis housing (5) and fit screws (6)
but do not tighten.

55. Screw cievis housing (5) down so as 10 position
lever L as shown in figure 14. Lock screws (6) and
tighten nut (7) to torque 20 Nm.

56. Check that the control works in afl three or four
positions (depending on oplion).
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Accessories - GSPTO 10801.7

41, Fit the shaft assembly (8) (Fig.10) and circlip (4) in
the housing.

42. Place gear (3) and fit circlip (2)(Fig.11).

43. Check the movement of coupler (10) through the
access panel in the cover (12).

44 Replace and clean plug (1) (Fig.2), apply Loctite
542, and then fix it slightly behind the face of the
housing.

45. Fit link (7) (fitted with a new O-ring (5)) with the dog
(1) in the groove of coupler (10)(Fig.12).

46. Clean and degrease the seal surfaces on the cover
and housing.

47. Apply sealing compound (Master joint 510 or
equivalent} to the surface of the cover seal.

48. Screw two studs into the housing in opposing

. positions.

49 Fit the control link retainer tube (4), locking piunger
(2) and spring (3) (Fig.12).

50. Refit cover (12). Remove the guide studs. Fit and
tighten the boits to torque 130 - 170 Nm. Check
operation of link {7) {(Fig.12).

51. On the left-hand cover, fit bracket (1) for cable
(Fig.13).

52. Jack up the tractor.

53. Refit the wheel. Remove the axie stand and the
jack.

54. Tighten the wheel nuts to torque 400 - 450 Nm.

55. Fill il to level in the rear axle.

56. Refit the tow hook.

Fig. 12 , — lﬁ :
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Accessories - GSPTO

C. Removing the lift console

57 . Disconnect the batteries (earth cable only).
58. Disconnect one end of the right-hand door gas

strut and open fully (protect the fender from any
contact with the door).

59, Remove the retaining screws onthe lift console and
disconnect the connector.

60. Remove:the upper mouldings around the fender
trim.

61.Remove the screws, lift and push the conscle

forward, making sure not to disconnect the wiring
hamess.

D. Fitting the control lever (Figs. 14
and 15)

62. Remove nut (2) and washer (6). Separate screw
(12) from tever {4) spacer (11) and spring {1).
63. Fit pin {5) and washer {6) on the console and tighten
nut {2).

64. Position spring (1), lever (4) and link (7) with
bearings (3) and spring (8).

65. Put on washer (9) and fit retaining ring (10).

66. Fit and adjust the control. Carry out operations 76
to 80.

E. Refitting the lift console

67. Refit the console. Check that the wiring harnesses
are connected. Tighten the screws.

68. Relit the "symbol® plate, the rubber knob (if remo-
ved), and the adjustable stop on the hand throttle
(if fitted).

69. Connect the lift console connector and refit.

70. Connect the battery earth cables.

71. Reconnect the door gas strut.

72. Apply a bead of silicomet in the angle between the
fender and the moulding.

73.Fitand adjust the cable on the link located to the left

of the rear axie housing. Carry out operations 81
to 87.

tssue 1 November 1991

74. Check the working of :
- the lift console and the electronic and electric
controls.
- the ground speed PTO.
- the automatic hook (if fitted). If it needs adjusting.
carry out operations 1 and 6 to 9, chapter 6801,
75. Check sealing of the seal surfaces
- on the cover under the rear axle housing.
- on the right-hand hydraulic cover and littings.
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Accessories - GSPTO

-l

10B01.5

B. Fitting

16. Ciean and check the parts and replace any fauity
parts. Remove all traces of Loctite from the angies
of the plug housing recesses {1} and (24)(Figs. 3
and 4).

17.Fit gear (31) and circlip (30).

Tractors without creeper gears

18. Refitthe coupling shaft and sleeve unitand position
coupling sleeves (27) and (28) on shaft (29).

19. Fit double pins {25) and (26) on the coupling
sieeves,
Note: Direct the groove end of sleeve (28) to-
wards the rear of the tractor (Fig.5). Replace the
pins (the long pin is fitled on sleeve (27)).

Tractors with creeper gears
20. Relit the shifter fork, coupling shait and coupler.
Carry out operations 22 to 31, chapter 5D01.A.

Tractors with or without creeper gears

21. Replace the right-hand hydrauiic cover. Carry out
operations 15 to 27, chapter 8101.

22. If needle bearing (13) is not fitted in shaft (18),
position it 2.5mm back from face "F" {Fig.6}.

23. Fix bearing cup (14) right up against the shoutder
of the housing.

24. Fix bearing cone (19) right up against the shoulder
of shaft (18), using a suitable press and driver. and
then position circlip (17}.

25. In order to be able to turn the shaft for J 1 shimming,
do not fit gear (16). Position bearing cone (15), fit
shait (18) assembiled with bearing cone (19) and
circlip (17).

26. Refit bearing cup (20), spacer {22) and circlip (23).
Note : For correct shimming, make sure the
spacer moves freely in the housing bore.

27. Shim shaft (18) to : J1 = 0 to +0.10

Fig. 6 ;
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28.Place a dial indicator on the end of spacer
(22)(Fig.7).

29. Through the panel in cover (12) pull on the shatt.
spring (3)(Fig.12).

30. Reset the dial indicator to zero.

31. Repeat the operation, this time pushing.

32. Select shims of the right thickness, depending on
the amount of play shown on the dial indicator.

33. Remove circlip (23) and spacer (22}, take out shaft
{18) assembled with bearing cone (19) and circlip
(17). keeping circlip (15) in place. Refit gear (16),
shaft (18) and bearing cup (20).

34. Apply two spots of grease on adjusting shims [21]
selected at step 32, and place them against bea-
ring cup (20). E

35. Fit spacer (22) and circlip (23). Fig. 8 .

36. Repiace and clean plug (24). apply Loctite 542 to
the rim of its housing and fix in place.

37. Place coupler (10} on shaft (18}.

Note : Put short shoulder "E" lacing towards
shaft (8)(Fig.8).

38. Fit circlips (6) and (9) on shaft (8).

39. Using a suitable driver, press bearing (5) onto the
shaft in contact with circlip (6).

40. Fit circlip (7) using long-nose pliers (Fig.9).

—
: y J1=0+0,10
/
2 SNl @ .
|
) 7 s
1z
\
@y L NN 20 :

: Fig. 7 .
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A. Preliminary operations

1. Immobilise the tractor and block the left-hand rear
wheel,

2. Place a wedge between the frame and the front
axle (Fig.1).

3. Drain the rear axie housing.

4. Remove the tow hook.

5. Extract the rear plug (1)(Fig.2}.

6. Jack up the right-hand rear side of the tractor.

7. Install an axle stand and remove the wheel.

8. Remove bolts (11} and cover (12).

9. Remove the right-hand hydraulic cover. Carry out
operations 2 to 14, chapter 81.01.

Tractors without creeper gears

10. Take out double pins (25) and (26) from coupling
sleeves (27) and (28).

11. Slide the sleeves towards each other along shaft
(29).

12. Remove the shaft and sieeve assembly.

Tractors with creeper gears
13. Remove the shifter fork, the sleeve unit, the cou-

pling shaft and the coupler. Carry out aperations 3
to 8 and 13 to 16, chapter SD.01A,

Tractors with or without creeper gears
14. Remove circlip (30).
15. Remove plugs (1) and (24)(Figs.3 and 4).

Fig. 3

Issue 1 November 1991
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10 BO1 Fitting a ground speed PTO on 2 WD

lractors

CONTENTS

A. Preliminary operations 4
. B. Fitting 5

C. Removing the lift console 8

D. Fitting the control lever 8

E. Refitting the lift console 8

F. Fitting and adjusting the control cable 9
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27) (25

i
24 {
23
Ni
22 \
\\\\ AN NN n -
21
19) (18 16) (15) (14) (13) (12) (1) (10) (o
al ¥

Key to illustration (16) Transfer gear
(1} Cap (17) Circlip
(2) Circlip (18} 2WD shaft
(3) Pinion (19) Bearing cone
(4) Circlip {20) Bearing cup
(5) Bearing [21] Shim(s)
{6) Circlip (22) Spacer
(7) Circlip {23} Circlip
(8) Shait (24) Plug
{9) Circlip (25) Double pin
(10} Coupler {26) Double pin
(11) Bolt {27) Siceve
{12} Cover {2B) Sleeve
(13) Needle bearing {29) Shaft
(14) Bearing cup (30) Circlip
(15) Bearing cone (31) Gear .
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F. Fitting and adjusting the control
cabie

76. Put the cable into the grommet at the rear of the
cab.

77.Siide cable housing end stop (5) into bracket (6)
(Fig.16}.

78. Screw the clevis to the edge of the threaded part of
cable (7) (Fig.16).

79. Fitclevis (1) to fink U with clip (8} and tighten nut (2)
(Fig.16).

80. Adjust cable end stop (5) to obrain a measurement
of 105mm between bracket (6) and the clevis pin
(1) (Fig.16).
Note: Make sure the cable can move freely.

® 81. Put link U in "engaged” positior: (Fig.17). S N8 N7

82.Put rod V in "clutch engaged” nosition (Fig.18).
Note: Make sure that link V is properly locked in
place. e

{ 8 }—
e’
83. Screw clevis (6) to the edge 0! :ne threaded part of . N ﬁl A
cable (4)(Fig.18). O N e I8 °|] -

84. Fit clevis (6) on link V with clip (5) anc tighten nut
(7. I 2 ‘ l

85. Adjust cable end stop (1) using nut (3). making —
sure that link V is still in "clutch engaged” position. j

86. Tighten nut (2).

Note: After tightening, check that there is no O @b—g—
drag on the cable in "clutch disengaged” and —
"clutch engaged” positions (Fig.18).

87. Check that the control works oroperly in “clutch
disengaged’ position.

1

C\

engaged poslion

Fig. 18

=NQagea onsilion

I}
Wsengaged posiion |

\“
4
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10 BO2 Fitting a ground speed PTO on 4 WD

tractors
CONTENTS
L
A. Preliminary operations 3
B. Fitting 4
@
@
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Fig. 1
Shim to obtain end L 2 20 31
fioat of 0 to +0.10 mm \ 43
24 | 20) (13
\ ! 1
i
32
23
N
26 22 21 @ W& |
R . '

SONS NSNS

RN

Rice field version

Key to illustration

(22) Retainer - bearing

(11) Bolt (23) Circlip

{12) Cover (28) Seal

(13) Needle bearing 25\ Sealing rings
{(14) Bearnng cup {26} Seal

(15) Bearing cone (27) Setscrew
(16) Cluteh unit (28) Flange

(17) Bush {29) Cap

{18) Bearing cup {31) Transfer gear
(19) Bearing cone (32) 4 WD shalft
{20] Shim(s) {33) Drum

(21) O-ring {43) Bush
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A. Preliminary operations

1. Immobilise the tractor and block the rear wheels.

2. Drain the axle housing

3. Remove the tow hook.

4. Extract rear plug (1}(Fig.2).

5. Remove bolts (11) and cover (12).

6. Extract plug (1) (Fig.3).
Note : To stop the 4 WD clutch from siipping in
certain working conditions, where the front axle
and the ground speed PTO are used simuita-
neously, a five-disc clutch has been fitted on the
3000 tractor range as from serial number
N309034 (see service bulletin 88/027, issue 2,
December 1988). All 3100 tractors are fitted with

. a 4WD five-disc ciutch.

For 3000 tractors prior to this number

*Remove and refit the clutch unit (see Fig. 1)} and carry
out operations 7 to 23.

sRemove and refit the clulch (see chapter 7A01, sec-
tions B and C.

* Continue assembling the ground speed PTO. Carry
out operations 24 to 33.

Far 3000 tractors after this number and for 3100

tractors

e|f the bearing is fitted, continue assembling the GS
PTO. Carry out operations 24 to 33.

*Check that needle bearing (13) is in place. If the
needle bearing is not fitted, refer to Figure 1 and carry |
out operations 7 to 33. [ , _
7. Disconnect the two front differential locking control QoD S

hoses (plug the pipes). Remove the shield and
. transmission shaft. Fig.
8. On tractors fitted with a reinforced seal protector,
remove screw (27), flange (28) and seal {(26).
9. Remove circlip (23).
10. Protect the splined part of shaft (32). Pull out
bearing retainer {22) with seal (24) using the locally
manufactured tool (see section E, chapter 7A01).
11. Remove O-ring (21), adjusting shim(s) [20] and
bearing cup (18).
12. Take out shaft (32) and bearing cone (19) but retain
clutch (16) and drum (33) assembly.
13. Remove clutch (16) with drum (33} and bearing
cone (15).

(a3
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B. Fitting

14. if needle bearing {13) is not fitted on shait (32), fit
it 2.5mm back from side "F (Fig.4).

18. Check that sealing rings /25\ are not damaged and
that they turn freely.

16. Place bearing cone (15) in bearing cup (14), push
in shaft {(32) after positioning clutch (16) and drum
{33) assembly in the housing.

17. Put bearing cup (18) and adjusting shim(s) [20]
coated with grease, in place.

18. Fit O-ring (21) in the housing groove.

19. Fit bearing retainer {22) with seal (24) and circlip
(23). Remove the shaft splines protector.

20. Ontractors withrice field version, grease and place
seal (26), with the lip facing bearing retainer (22).
Remove the protector,

21. Fit flange {28) leaving some play reiative to the
housing.

22. Tighten screw (27) coated with Loctite 241

23. Refit the drive shaft and shield. Reconnect the two
front differential locking control hoses.

24 Put coupler (10) on shaft (32).

Note: Put short shoulder “E" facing towards
shaft (32)(Fig.5).

25.Fit the ground speed PTO shaft and carry out
operations 38 to 51, chapter 10801,

26. Relill the rear axle with oil to level.

27 Refit the tow hook.

28. Remove the lift console. Carry out operations 57 to
61, chapter 10B01.

29 Fitand adjust the control lever and cable and carry
out operations 62 to 85 and 76 to 80, chapter
10801,

30. Refit the lift console and carry out operations 67 to
72, chapter 10B0O1.

31. Fit and adjust the cable on the link located on the
ieft of the rear axle housing. Carry out operations 8 1
to 87, chapter 10B01.

32. Check that the following function correctly :

- the lift console. and electronic and electric con-
trois

- the ground speed PTO

-the automatic hook (if fitted). If adjustment is
required. carry out operations ! and 6 to 9,
chapter 6MO1.

33. Check the sealing of the cover seal surface under
the rear axie housing and of the iront ditferential
locking control hose connectors.
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10 CO1 Fitting the front PTO

CONTENTS

. - General 2

A. Preliminary operations 2

B. Fitting the hydraulic instailation 3

C. Fitting the PTO unit assembly 4

D. Fitting the electrical installation 5

E. Wiring diagram 6
®

F. Final reassembly ~ 7
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N The power take-off is started by operating a8 knob
General (Fig. 1) {contactor) {2) in the cab.

For details on its operation, see section 10 C02, page 2.

The whole power take-off unit, installed on the front
axle bearing, is driven via a coupling steeve connected
10 the engine pulley.

(1} PTO unit assembly

(2} Conractor

{3) Contactor harness

(4) Power supply harness

{5} Soienoid valve and electromagnetic brake harness

Fig. 1

A. Preliminary operations (Fig. 2)

Note: Befare disassembly, apply the handbrake and
immobilise the front wheels with blocks.

1. Remove the front weights.

2. Remove the sheet metal panels.

3. Disconnect the vacuum switch, the horn, the
headlights, the battery cables and the fuse.

4. Remove the batteries.

5. Unscrew the air-conditioning condenser and take it
out of the grille.

6. Remove the grille.

7. Remove the weight supporting frame.

8. Remove the air-conditioning drier support.

9. Position an adjustable stand under the engine to
allow the removai of the front axle bearing. Free the
front axle.
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B. Fitting the hydraulic installation

Left-hand side of gearbox
10. Remove hose A ( Fig. 3) which comes from the 17
bar valve.

11. Remove the union {1} and instali a union tee {2) in
its place. Reinstall the elbow union (1).

12. Reinstall hose A on the union tee {2).

13.Fit the power take-off return hose (3) (Fig. 3
and 4).

Different types of installation
A-B-C : Clockwise PTO version
D ¢ High-visibility version

Issue 1

December 1933



e’ |

10C01.4 Accessories - Fitting the front PTO

3000/3100 SERIES TRACTORS *

C. Fitting the PTO unit assembly

Coupling sleeve (Fig. 5)
1st section : Engina side

14. Unscrew the engine pulley, fit the hub (1) with the
new bolts supplied with the kit. Tighten the boits to
a torque of:
- 4 cyl, engine: 51 - 69 Nm,
- 6 cyl. engine: 52-75 Nm.

15. Instali the bush (2], coupiing (3) (tighten to a torque
of 36 - 46 Nmi, vibration damper {4) and coupling
{s).

2nd section : PTO side

16. Assemble the hub {8}, bush (9} and shaft {7) (tighten
the hub to a torque of 36 - 46 Nm.)

17.Position the vibration damper {10) and coupling
{11).

18. Fit the coupling sieeve (6}, positioning it away from
the end of the shaft (7].

19.Fit the elbow unions on the PTO unit {Fig. 4).

20. Engage the PTO unit assemnbly in the pivot on the
frontaxie. Fitthe attaching bolts coated with Loctite
270 and tighten to a torque of 520 - 640 Nm.

21.Connect up and position the coupling sieeve (6),
complying with the dimension of 15 mm as per Fig.
6. Tighten the sleeve 10 36 - 46 Nm.

22 .Fit the connecting pipes and hases onto the
gearbox cover and secure them with attaching lugs
B (Fig. 7) on the engine side.

23. Connect up the hose to the oil cooler on the lower
outlet. Fit the jet (8} (Fig. 4).

24 Connect the hose 1o the 17 bar valve on the free
outlet.
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10C01.5

D . Fitting the electrical installation
(Fig. 8 - 9}

Preparing the contactor assembly

25. Fit the plate {11} onto the console in the cab and
secure it with four rivets after removing the
bianking part.

26. Assemble the relay (6) on the mounting plate (13).

27. Piace the prepared assembly on the contacior (2}
after unscrewing parts {14) and (15).

28. Connect the hamess (3} to the relay {6) and the
knob (contactor) (2).

29. Free the bellow from the gear levers. install the

contactor assembly in position through the
opening. Do not forget to fit the Grower washer
(12). Screw the bushes (14} and (15).
30. Connect the solenoid valve (10} onto the power
take-off. Feed the wire through the battery support.
31. Connect up the PTO brake wires by means of the
connecting strip.

Fig. 9
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E. Wiring diagram

7 C98
J l N
i | S—— RO B’ 4
gr B
[ A——— Ccos
= *) ——————
y 8 ,
l J 1
Cag Csg9 C98 z \.r 4
—_{.T- N — —) vV ——)— > ],
| It ; x®
s e
N
co9
’[. J ——— - 1"
QL_‘ 10 + AC Y
T
| iR 'B
" o
I —-.AZP
: RQbs, 12
b AC
List of parts Colour Connectors
2 Front PTO contactor B White CoB 4-way
& Relay J Yellow C98 3-way
7 FusebA N Black
8 Battery R Red
9 Front PTO brake RO Pink
10 PTO solenoid valve ) Green
11 HarefTontoise {Hi-Lo) range contactor
{tractors with Autotronic system)
12 Low-pressure contactor (tractors
without Autotronic sysiem) Fig. 1.
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F.- Final reassembly

Note: Before proceeding with final reassembly, it is
advisable to check that the system operates correctly
and that there are no leaks.

Important: Before starting up the engine, check the
oil level in the power take-off. When switching on,
allow the engine to idle for a few minutes, check for
leaks, stop the engine and retighten components, if
necessary.

Carry out procedures 1 to 9 in reverse order.
Precautions: Install and secure the battery attaching
clamps before closing the supporting sheet metal.

Operation

Engine speed of 1,000 to 2,040 rpm.

T engage the power take-off, press and turn the knob
(Fig. 11).

Impeortant: The tractor must be stopped with the
ignition switched off before engaging the front
power take-off.

4

4

I_‘l
\

o

Fig.11
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10 C02 Repairing the front PTO

CONTENTS

. General - Operation 2
A. Removing the PTO unit 5
B. Disassembly 6
C. Reassembly 8
D. Refitting the PTO unit 1

E. Removing and refitting the connecting shaft 11

F. Service tools 12
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General

The front power take-off unit is mounted under the front
frame. It can be installed on two or four-wheel drive
tractors. The PTO shaft rotates at single speed of 1,000
rpm and can be installed in 6 or 21 spline vérsions.
The maximum torque transmitted by the PTO shaft is
50 m/kg.

~r

Operation

The power take-off is provided from the input shaft {40)
which is connected to the engine pulley by means of
shaft (B6) which is splined at both ends. The link is
provided by the splined sleeve (B5) and the flexible
couplings {76} and (79}

The solenoid valve {62} sends the oil from the 17-bar
low-pressure system via the union {73) to act on the
piston {a} of the clutch {1), thus linking the hub {b} and

4

the unit {e) via the clutch friction discs. The shaft (33)
and driving pinion {29) transmit the output drive to the
PTO shaft {9} via gears (20) and /4\. As soon as the
control knob is turned to the “0” position, the sofenoid
valve (62) shuts off the oit supply and the electromagnetic
brake (32} immohilises shaft {33} and, conseguently.
stops the PTO shaft (9} rotating.

The unit is lubricated by means of the oil flow outlet
from the cooler at a pressure of 1.5 bar (orifice L},

An eccentric type pump (21) (22) (23) ensures that a
constant oil level is maintained in the unit. Capacity of
housing: approximately 4.75 litres.

Reverse direction version

An additionai pin {(16) and a gear (20) which is meshed
with gear /4\ aliows the direction of rotation of the
output shaft {9} to be reversed. .

List of parts [30) Adjusting shims {60) Bush

{1) Clutch assembiy {31 Pin (61) Bolt

{2) Piug (32) Elecrromagnetic brake (62) Solenoid valve
(3} O-ring {33} Shaft {63) Bolt

{4\ Driven gear (34) Bolt (64} Cover

(5) O-ring (35) Washer {65) Grommet

(6} O-ring 136\ Boit {66) Studs

{7} Seai holder 13N Cover {67) Bolt

{8) Guard {38) Sealing bush (68} Retaining ring

(9} PTO shaft {39} Seal (69) Grease nippie
{10) Sealing bush (40) Shaft {70) Housing
{11) Bearing 41\ Bolt (71} Circlip
{12) Bolt {42) Special nut {72) Union
(13) Rivet {43) Rivet {(73) Union
(14) Guard {44) Shouidered bushes {74} Bolt
{15) O-ring {45) Bearing {75) Bush
{16} Pin (48} Retaining ring {76} Coupling
{17} O-ring {47} Stopring (77) Bolt
{18\ Washer (48} Clamp (78} Bolt
{19) Double needle-roller bearing {49) Boit {79) Coupling
(20} Intermediate gear (50} Filler plug (80) Hub
{21) Pump assembly /BN Cover {81} Botlt
{22) Pump hub (52) Boit (82) Bush
(23) Pump pin (53} Plug {83) Bolt
{24) Dowels {54) Plugs {84) Bush
(25} Spring (55} Cup plugls) (85) Sleeve
126\ Support {56} Rivet {86) Shaft
{27) Stop ring (87} Lock plate (87) Bush
(28) Bearing (58} Boit {881 Counling

{29) Driving gear

issue 1 December 1993
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e e o S N W\ LN, SR

1. immobilise the rear wheels with biocks. Apply the = B = . L ‘

handbrake fully. Remove the sheet metat. : T ") ’ Ke

2. Remove the front weights (if installed), their Al | L5061 _.‘;:;ﬂj;_,-'

support and the spacer (depending on type). - e ; !lL " :“E‘\I

3. Disconnect and remove the batteries (depending _ i o '.
6

A. Removing the PTO unit e ST |
0

on typel. Rermove the grille.
4. Remove the battery bracket. Disconnect the wiring
harness from the solenoid valve. Remove the
supply (17 barl, return and lubricating pipes. w 7
. Drain the PTO unit. %
. On 4WD tractors, disconnect the front differential
tocking hases (and plug the openings}. Remove the
. guard and the drive shaft.

7. Lift the tractor with a jack positioned in line with the
axie housing. Install a stand [see Fig. 2) under the
engine’s lower casing.

8. Install a sting and hold the front axie with straps (see
Fig. 2).

9. Remove the bolts (1) and the grease nipple (69)
(see Fig. 1}.

10. Screw a locally manufactured hook in place of the
filler plug (80). Using a travelling hoist, remove the
PTO unit as shown in Fig. 2, disengaging the bush
{87) from the coupling (76). Recover the chamfered
washer N\ {see Fig. 1},

[0 &)
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B. Disassembly
Clockwise and reverse PTO versions

11. Position the assembiy on a suitabie support.

12.Remove the boits (63) and (52}). Detach and
remove the covers {(64) and /81\. Recover the O-
ring {17).

13. Remove the pump assembly (21}, the hub (22}, the
pin {31} installed with the spring {25) and dowels
(24).

14 If necessary, extract dowels {23) and {24). Remove
the spring (25). .

15. Detach and remove the support /26\ installed with
gear {29), bearing (28) and stop ring {27).
If necessary, separate the gear (29) and the bearing
(28) from the support /26\ Take off the stop ring.
Remove the bearing.
Note : The bearing (28) has no external cage.
Recover the rollers.

16. Remove the shims {30].

17 . Remove the bolt /4N left-hand thread) and the seal
{39}. Remove the shaft (40).

18. Remnove the bolts (67 and the nuts from studs (66).
Detach and remove the cover 3N\ with the solenoid
valve (62).

If necessary, drive out the seal (38). Remove the
solenoid valve {62).

13. Remove the bolt {49) and the clamp (48). Unscrew
the grommet (65). Free the supply wire. Remaove
the clutch assembily [1) along with the
electromagnetic brake (32} and the shaft (33).

20. if necessary, separate the brake from the clutch.
Take out the boit {34) and remove the shaft (33).
Note: The front PTO clutch is fitted with three
discs, three backing plates and two spacers. If it
is mecessary to dimantle it, see Section 6 G071,
part D.

Clockwise PTQO version (Fig. 3)

21. Take out pin {16). Remove the gear (20), the
bearing {19) and washer /18\.
22. Discard the O-ring (15).

23. If necessary, extract the shouldered bush (44).
Drive out the cup plugs {55}
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A!

SECTION AL

1.5
/ 0

Fig. 4

Reverse PTO version (Fig. 4)

24. Remove the boits (58} and the lock plate (§7). Take
out pins {16).
Remove the gears (20}, the bearings {19) ana the
washers /18\,
Discard the O-ring (15).
it necessary, extract the shouldered bushes {44).
Drive out the cup plug (S5].
Note: On the outer face of pin (16) held by plate
{57}, the end of the hole is blanked by a rivet (56).
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Clockwise and reverse PTO versions

25. Remove the guards (8} and (14) (depending on
type).

26. using toot MF 460 (section F) fitted with a sleeve of
suitable length, remove the retainer ring (46).

27. Remove the circlip (71).

28.Extract the seal holder (7) with the sealing bush
{10} using the iocally manufactured tool (section F)
(see Fig. B).

If necessary, drive out the seal holder of the sealing
bush.

29. Discard the O-ring {5).

30. Secure gear /4\, take out the shaft assembiy {9},

the bearing {11}, the stop ring {47} and the retaining
ring (68). Remove the gear.
If necessary, extract the bearing (45). Remove the
plugs {2) and [{53) with their seals. Remove the rear
bearing (59) and exiract the bush (60}. Remove the
studs (66) and the grommet (65) equipped with its
seal.

C. Reassembly

31.Clean and check the parts and replace any that are
faulty.

32.1f necessary, fit the bush (60) in the rear bearing
{59) and reinstail it.

Tighten the bolts (61} to a torgue of 90 - 120 Nm,
after coating them with Loctite 241. Screw in the
plugs (2) and {53) with their seals.

Lightly smear the outside diameter of the bearing
{45) with loctite 638 and fit it into the housing.

Fit the bearing (11) onto the shaft (3}

Position the stop ring {47) and the retaining ring
(6B}

Using a press and a suitable fixture, install the
sealing bush {10} in the seal holder (7).

33. Hold the gear /4\in the housing, orienting the gear
tooth chamfer E towards the bearing {11}.(see Fig.
6). Engage the shaft in the gear and in the bearing
(45).

34. Using tool MF 453 {section F} fitted with a sieeve of
suitable length, install the retaining ring {46} in 1ts
carrect position. Position the lubricated O-ning (5} in
the recess in the housing.

35. Lubricate the sealing bush {10). Install the seal
holder {7) and the circlip (71).

Issue 1 December 1993

Clockwise PTO version (Fig. 3}

36. Slightly smear the shouldered bush {44) wwith
Loctite 638 and fit it into the hausing.

37. Fit the cup plugs {55, coated with Loctite 542 and
positioned back from the face of the housing.

38. Slide the gear (20) with the bearing {19) into the
housing. -

39 Position the washer [18\ with its lubricazing
grooves oriented towards the gear (20).

40. Check that the channels in pin {16) are not blocked.

47 Fit the pin with the O-ring (15}, line up the flats with
those on the washer 18\

42 _Fit the plugs {54} after coating them with Loctite
510. Check the normal backlash and the end ptav on
the gear {20) by hand. .
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Reverse PTO version (Fig. 4)

43. Slightly smear the shouldered bush {44) with
Loctite 638 and fit it into the housing.

44 Fit the cup plugs (55), coated with Loctite 542 and
positioned back from the face of the housing.

45. Slide the gears {20) with the bearings (19) into the
housing.

46. Position the washers f18\ with its lubricating
grooves oriented towards the gears (20).

47 Check that the channels in pins {16) are not
blocked.

Note: Pin {16) secured by plate {57) is riveted at
its end.

48. Fit the pins with the O-rings {15), line up the flats
with those on the washers 18\

49 immobilise the riveted pin (16) with the lock plate
{57). Coat the bolts (58} with Loctite 210 and
tighten them to a torque of 25 - 35 Nm.

Check the normal backlash and the end play on the
gears (20) by hand.

Clockwise and reverse PTO versions

Note: If it was pecessary to dismantie the clutch,

see Section 6 G01, part D. Coat the bolt /36| with

Loctite 270 and tighten it {left-hand thread) to a

torque of 25 - 35 Nm.

50. Ifitwas disassembled, position the shaft {33} in the
clutch {1).Install and tighten the bolt (34), coated
with Locute 221.

Slide the electromagnetic brake {32) onto the shaft
(33).

51. Reinstall the clutch and brake assembly via the
opening in the cover {64},

B2. Using a press and a suitable fixture, fit the bush
(38) in the cover (37} if necessary.

Check for the presence of the rivet (43).

Tighten and lock the studs (66) to a torque of 25 -
35 Nm, after coating them with Loctite 510.
Check the cleanliness of the channeis in the cover
13N

53. Coat the cover /37\ with a seahng compound
{Master Joint 510 Loctite or equivalent),

54. Check that the O-rings (3) and (6) are not damaged.
If they are to be replaced. see Section 6 GO1,
procedure 79.

Fit the cover /3T Tighten the bolts {67} and the
nuts on the studs (66) 10 a torque of 25 - 35 Nm,
after coating them with Loctite 510.

55. Lubricate the bush (38). Fit the shaft (40) in the
cluteh. Position the seat {39). Fit and tghten the
bolt /41\ {wath left-hand thread) to a torque of 25 -
35 Nm.

Fig. 7

B6. Fit and tighten the solenoid valve (62).
Tightening torgues:
- body 18- 20 Nm
- knurled nut:5 Nm

57. Position the electromagnetic brake wiring harness

" in the clamp (48). Check that the harness 1s notin

contact with the clutch,
Install and tighten the boit {49), coated with Locte
510 {see Fig. 7).

58. Install and tighten the grommet {65) equipped w.n
its seal.

58. Assemble the bearing (28) in the gear (29). Fit <ne
stop nng (27).

60. Fit the gear (29) and bearing (28) assembfy on :=e
support /26\

B1. Position the assembly without the shims [30].
Install and ughten the bolts (52).

Issue 1 December 1993



—?——J 3000/3100 SERIES TRACTORS

10c02.10 Accessories - Repairing the front PTO

62. Carry out shimming in order 1o obtain a play of (see _
Fig. 8): 63 — 1 —
J1=0.20 to 0.50 . oy '
Check that the clutch (1} and the gear (29) are 64 : i e
correctly positioned.

Using a set of shims, measure the space between
the electromagnetic brake (32) and the gear {29). e &G
According to the measured value, determine the Z _'\ — AL

thickness of shims required to obtain a play of 0.20 29 o o
10 0.50. SRR o -

63. Remove the bolts {52). Remove the support /26\ = ' 7 : 7
and gear {29) assembly. paggen’ &

64. Slide the previously selected shims onto the shaft \\
{33). N

65. Smear the housing (70) with a sealing compound ===
{Master Joint 510 Loctite or equivalent). J1=0.20/0.50|
Screw in two diametrically opposite locating studs. o

66. Install the support assembly /26\ (with the holes L
oriented in accordance with Fig. 10}, the bearing
{28} and the gear {29}

67. It they were dismantled, assemble the spring {25},
the dowels (24) and (23), and the pin (31} as per Fig.
10.

68. Check that the parts, {21), (22) and (31) slide freely
in their respective positions.

69. Fitthe pin (31) assembly correctly positioned in the
head of bolt /36\ Position the hub {22) with the
groove engaged on the dowel {23). Install the pump
assembly (21).

70. Smear the support /26\ with a sealing compound
{Master Joint 510 Loctite or equivalent) as shown in
Fig. 11.

Ngte: No trace of Loctite should be visible around
the pump assembly (21).

N
PN

oW
Z/
v

s

Jf at 0.5 mm

TN

DB

Hat0.5mm

ST
P ~ N
Fig. 10 AE=IN Fig. .+ @
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71. Install and position the union {72) on the cover /51\.
Fit a new Q-ring (17).

72.Install and orient the cover /51 as shown in Fig. 3
{for the clockwise PTO version) or in Fig. 4 {for the
reverse PTO version).
Remove the locating studs. Tighten the bolts (52)
to a torque of 25 - 35 Nm, after coating them with
Loctite §10.

73. Check the normal backlash and the rotation of the
gears by hand.

74_Using a battery, check that the electromagnetic
brake operates correctly.

75. Smear the cover (64) with a sealing compound
{Master Joint 510 Loctite or equivalent).

76. Install the cover {64} with the stop B positioned in
the lock plate P (see Fig. 8).
Fit the bolts (63) and tighten them 10 a torque of
25 - 35 Nm, after coating them with Loctite 510.

77 . Pour 4.75 litres of transmission oii through the plug
orifice {50).
Instalt and tighten the plug with its O-ring.

78. Visually check the operation of the pump by turning
the shaft {40} by hand in the direction of ratation of
the engine until oil runs from the union (72).

79. Remave the PTO unit from the support.

D. Refitting the PTO unit

80. Posttion the washer /7\ lightly coated with grease
{and with the chamfer oriented towards the axle or
the front axle assermbly) {see Fig. 1).

81.Using a travelling hoist, reinstall the PTO unit as
shown in Fig. 2, engaging the bush (87} in the
coupling (76).

82 with the unrt correctly supported on the washer
T\ fit the bolts (1) {see Fig. 1) and tighten them to
a torque of 520 - 640 Nm, after coating them with
Loctute 270.

83. Fit the grease nipple (69) and grease the bearing
surface.

84. Remove the straps securing the axle or the front
axle assembly {depending on the type}. Lift the
tractor. Remove the stand.

85 Carry out procedures 6 and 1 10 4 in reverse.

86. Check the operation of the PTO and its brake.

87. Check the mating faces and the hydraulic unions for
leaks. :

Pamma

San
— '\76/

T

it

7
@

J

Fig. 12

E. Removing and refitting the
connecting shaft

Removal

88. Remove the bolts (78). Slide the sleeve [85)
forwards.

89. Free the coupling assembly [76). the shaft (B6) ana
the bushes (87) and {75).

90. If necessary. separate the shaft (86) from the
coupling (786). Remove the couplers {79) ana (B8).
Dismantle the hub {80) with the bush (82).

Refitting

91. 1 they were dismantled, assemble the sha’: (86)
with the coupling (76), complying witr the
dimension of 15 mm (see Fig. 12).
Tighten the bolt {77} to a torque of 36 - 46 Nm.
Reassemble the hub {80) with the bush (82)
Tighten the boits {81) to the torque of :
4 cyl. engmne : 51 - 689 Nm.
6 cyl. engine : 52 - 75 Nm.
Refit the couplings (79} and (BB) wtth ther
respective bushes (84) and (87). Tighten the pc:ts
{74) and (B3} 10 a torque of 36 - 46 Nm.

92. Correctly position the shaft (86). Slide the s:eeve
{B5) in contact with the coupiing {79}. Tighten :~2
bolts 178) to 2 1orque of 36 - 46 Nm,
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F. Service tools

MF 459 Retaining ring refitting tool MF 460 Retaining ring removing tool

Tool to be manufactured locally

2 threaded rods M5 x 170

Welded nut HMS

_Welded nut HM1G™ - .
a
Add L
_ —
t_-_J 11
= Y
' 70
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10 DO1 Front lift position indicator

CONTENTS
. - Operation 2
Utilisation for work 2
A. Checking the position indicator power suppiy 3
B. Chacking the position sensor potentiometer 3
C. Setting the position sensor 4
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10001.2 Accessories - Front lift position indicator o
Operation (Fig. 1 and 4) Utilisation for work (Fig. 2 and 3)

The position indicator (3} is supplied with 12 V + power 1, Determine the required height of the lifting arms at
atter starting up and is protected by a 5 A fuse located which the tool operates comectly.

on the black power supply wire. 2. Set the switch {2) to the "on” position.

The position sensor (4} installed in the position of the
right-hand lifting arm pin consists of a potentiometer.
The sensor pin A is immobilised by a

locating pin fitted in the cover {6} which is held to the

3. Turn the potentiometer knob {1} until the green
diodes E located in the middle of the screen light up.

4. Fach time the hitch linkage is raised or iowered, the

front support by means of bolts (5). movement of the arms is shown by the lighting up of
The sensor body is actuated by the lifting arms. It is the red diodes D. When the green diodes come back
connected to the position indicator by three wires (blue on, the lifting arms have returned 10 the initial
for earth, white for signal, red for power supply). The position.

indicator's diodes light up according to the signals
emitted by the position sensor {4) and the potentiometer
{1) of the position indicator (3). .

Colour code

B White
BL Biue -
J  Yellow @ 1
M  Brown
N Black ]
R Red g |
VvV  Green == =T
J ol
N [ =
N "= /
() By H— /
H /
M E +1E
N — {|[H = /
| =
“2V> [5al— N [ : ‘
@_[_L/ —
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A. Checking the power supply to
the position indicator (3)

1. On the position indicator (3}, disconnect the wires
{biue, white, red) for the position sensor (4).

2. Start up. Set the switch (2) to the warking position.

3. On the position indicator, check that the lower round
diode comes on.
if does naot, check: the brown earth wire, the black
power supply wire and the b A fuse between the
starting switch and the position indicator, the switch
{2}, etc..

B. Checking the potentiometer {1)
and position sensor (4)

1. On the position indicator, reconnect the wires (blue,
white, red] for the position sensor (4} and set the
lifting function to the mid position.

2. Turn the potentiometer {1}. Check that ail the diodes

come on one after the other.if they do not:

a) Check the wires between the potentiometer and
the positionindicator PCE. If they are satisfactory:

b} Onthe position indicator (3), disconnect the wires
{blue, white, red} for the sensor {4}, Check the
resistance between the red {+) and blue {earth}
terminals of the harness.
If it is approximately 10 kohms: it is correct tsee
step ¢l
if R = 0 ohms: there is a short circuit between the
two wires.
Disconnect the harness from the position sensor
{4). Trace the short circuit {sensor or harniess).
If Risinfinite: check the connection of the sensor,
the continuity of the lines and the resistance of the
sensor.

¢) Carry out the same test between the blue learth)
and white {signal} terminals. The correct value
must be between 100 ohms and 11,000 ohms
approximately {(depending ¢n the sensor
adjustment and the position of the lifung arms).

If R = 0 ohms: there is short circuit between the
two wires,
Disconnect the harness from the position sensor
{4). Trace the short circuit {sensor or harness).
If Ris infinite: check the connection of the sensor,
the continuity of the fines and the resistance of the
Sensor.

d) If it Is correct, reconnect the position sensor and
check the potentiometer or the diodes.

. Raise and lower the lifting mechanism. Check that

the diodes light up to indicate lifting or lowering.

If they do not;

a} Disconnect the sensor on the position indicator
and check that the resistance between the biue
and white terminais of the sensor harness
increases when the hitch linkage is fitted and
decreases when 1t is lowered.

b) Remove the cover (6) and check the attachment
of the trunnion (B). Readjust the sensor setting
{see part C).

. Check that ali the diodes light up when the

potentiometer (1) is turned, regardiess of the
pasition of the lifting system {minimum or maximum
positont.

it they do not: readjust the sensar setting {See par
C.
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C. Setting the position sensor (4}
(Fig. 3 and 4)

1. Place the arms in the maximum high position.
2. Remove the cover {6) from the position sensor (4).

3. Unscrew the grooved trunnion {8) fitted on the
sensor pin.

4. Tum the sensor pin A as far as it will go in the
clockwise direction.

5. Turn the pin A in the anticiockwise direction until the
lower round diode fights up. With the diode lit up,
turn through 10 more degrees.

6. Check the position of locating pin P on the outer face
of the cover {6) and positian it with boits {5).
Onthe front support. draw a marking in line with that
on the cover. Remove the cover.

7. Without turning the sensor pin, fit the trunnion (8},
lining up the groove R with the marking drawn on the
support. Refit the cover (6) with seal (7), ensuring
that the markings are aligned. Tighten the boits (5)
lightly.

8. Start up the tractor. Check that the lifting function
and the position indicator {3) operate correctly.

Fig. 3

List of parts

{1) Porentiometer
{2) Switch

{3) Pocsition indicator
{4} Position sensor
{51 Bolt

{6) Cover

(7} Seal

{8} Trunnion

Sensor pin’
Trunnion groove
Locating pin
Diodes (red)
Diodes {(green)

mov:n>»
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11 A01 General description
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Electronic lift control - General description

A . Description of components

The electronic linkage control system consists of 7
basic components :

(1} Control panei
Situated inside the cab on the right hand side. it
comprises the various potentiometers and diodes
for the 8 main functions.

{2) Electronic calcutator
Situated directly underneath the control panel and
connected to it.
The electronic calculater is the «brain» of the
system. The purpose of the electronic calculator is
tocompare the signals relayed from the sensors (4}
and (3) with the settings of the vanous controls on
the controi panel (1),
When the value of the control panel settings differs
from those sent from the sensors, the eiectronic
calculator sends a signai to the control valve
solenoids (6). This raises or towers the 3 pointimtch
until the vaiues set on the controls egual those
received from the sensors.

(3) Position sensor
Located on the right hand side of the lift cover.
The position sensor registers the angular position
of the cross shafi {rock shaft) by means of a linear
senscr, located against a cam connected to the
cross shaft (see 6 BO1, p.3). The electrical signal
from the sensor is relayed back to the eiectronic
calculator by means of a well-protected cable.

{4) Draft sensors (sensing pins)

Situated at the pivot point where the lower links
meet the axle housings.

The draft sensors register the draft force on the
lower finks. The sensors are built into the lower link
pivot pins. They measure draft forces extremely
accurately by measuring changes in internal
forces caused by the changing loads on the pins.
The electrical signals from the sensor are then
relayed back to the electronic calculator by means
of well-protected cables.

(5) Electrical harness linking the various compo-
nents

(6) Hydraulic/Electrical control valve
Located on the left hand side cover on the rear axle
housing.

11A01.3

The valve is of the open centre type and forms one
section of the high flow (high pressure) hydraulic
circuit. The circuit components are connected in
series, the circuit also contains the traiter brake
valve (if fitted) and the auxiliairy spool valves.
The valve is basically hydraulic in design with 2
pilot valves controlled electrically by solenoids.
One solenoid is lift and the otner lower. The soie-
noids receive electrical signals from the electronic
calculator (2).

Note : Never connect an electrical supply direc-
tly to the solenoids as serfous damage to the
solenoids may occur.

(7) External controls

Situated on the fenders or inside the cab according
ta the specifications.

Designed to simplify the counling of implements.
the system allows the operator to control the heignt
ot the lower links by means of two push bution
switches conveniently mounted on the outer edge
of rear fenders.

B . Working principles

The principles by which these components work toge-
ther to achieve an effective linkage control system is as
follows :

The system operates around the centrat componen
which is the electronic calculator (2) «the brain-.

The eiectronic calculator receives 2 types of electricai
signal. the operator’s signal, through the dials cn the
contrai panel, and the tractor/working stgnal, frem tne
draft and position sensors.

The calculator takes the signal, sent from the varicus
contrals on the control panel and compares that sigrai
with the signal relayed from the sensors. lf the 2 signais
are of different values the electronic calculator wiil then
send its own signal to the control valve solencids. This
raises or lowers the 3 point hitch until the values set cn
the controls are equal to those received frcm ine
Sensors,

When the tractor is working these ccrrections are
constantly being made ensuring that the quality of ine
work is maintained and optimum performance is
achieved.
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C . Using the control panel

(A) Maximum height control

This potentiometer is used to set the maximum lift/
heighit.

It is normaily used with PTQ driven linkage moun-
ted implements where excessive lift height can
cause rapid wear on the PTO shaft universal joints.
itcan also be used to save time at the headland by
avoiding lifting the implement to transport height.

(B) Sensitivity control

The sensitivity controf establishes the size of the
systems «dead band».

An electronic system is always capable of being
mare sensitive than a hydraulic one. To accomo-
date this the calculator has a «dead band « incor-
porated into it. This «dead band» is a means of
reducing the senstitivity of the system. Under the
majority of applications this buiit in «buffer» will
prevent the «shuddering» experienced when the
calculator is reacting to too many dratt signal
variations.

However, should the application mean that large
rapid variations in draft force are ocurring (sub-
soiler in stoney subsoil} then it is possible to in-
crease the «dead band» by movement of the
sensitivity dial.

The sensitivity control operates on draft and inter-
mix but not on position controt.

(C) Rate of drop control and transport lock

This potentiometer provides an adiustable rate of
implement drop.

The system allows optimum impiement lowering
rate consistent with fast entry into work. whilst st
protecting the implement from damage. The
implerment drop speed is independent of the impie-
ment weight.

Also when turned fully clockwise past the slow
position. it focks the hydraulic lift in the transpor
paosition.

{D) Lift/Lower switch

This toggle switch controls the lift and lowering ci
the 3 point hifch.

A safety device is built into the system whick:
automatically locks the hydraviic ift when the
engine is switched off.

This places the whole hydraulic sys:eminto «hoic -
making itimpossible to operate any of the hydraulic
functions. When the engine is started uc agair:
movement an the lift/lower switch to "ne lift positic—
will re-aciuate the system and all funclipns wis
become “live”.

Fig. 1 - Early control panei
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(E) Depth/Height control

(F)

This dial is used with one of the three controls.
position, draft or intermix, as determined by the
position of the function selector control.

When the dial is used with the function selectar-in
position controt (fully clockwise), it will act as an
implerment height control {used with non-soil enga-
ging implements).

When the dial is used with the function selector in
draft control {fully anti-clockwise), it will act as an
implement depth control (used with soil engaging
implements). The system senses draft forces on
the lower links to attain the depth set on the dial.
When the dial is used with the function selector in
any other position (2, 3, 4 or 5) it will act as an
implement depth control (soil-engaging imple-
ments). The system will attain the depth set on the
diat by sensing draft forces on the lower links as
well as the height of the implement by sensing the
angular position of ihe cross shaft (rock shaft). This
1s known as Intermix. The position of the function
selector will determine the percentage mixture of
drafi/position signals.

The purpose of intermix is best explained as
follows. With the increasing size of tractors and
implements a system of linkage control that relies
solely on changes in draftforce for its reactions can
have its fimitations. Large changes in draft force will
result in excessive linkage movement, a problem
often associated with very wide (heavy draft)
shallow cultivating implements or implements
working in soits with bands of different consistency.
Using intermix which reacts to position sensor
signals, as well, will resultin less linkage movement
for the same change in draft force allowing a closer
control of the depth to be attained.

Function, Selector Control

The purpose of this dial is to select position
control, draft control or various degrees of
intermix

Mark 1 position controf only
Marks 210 5 : draft control progressivity
Mark 6 draft controi only

{G) (H) Indicator lights (diodes)

The two indicator lights show the operator when
and in which direction the hydraulic linkage is
moving. They are a visual check that the
Electronic Lift Control is operating as the lights
wilt continually go on and off when working in
draft control or intermix.

(G) : Lift warning light

(H) : Lower warning light

11A01.5

(J) Quick soii engagment button

This button was infroducec on the new conui
panel from June 1991,

You can obtain working depth quicker by pressmig
button J. When you release the button, wofking
depth returns to that set on tution E.

Fig. 3:

1: narmal engagement

2 : quick soil engagement

Advantages : faster, more precise entry of soii.
Note : When you press the quick soil engage-
ment button, active slip control Is deactivated
untii the button is released.

During rapid soil engagement, keep slip control
below 80 % to prevent the implement from lifting
when releasing the button.

Fig. 2 - New control panel

Fg. :
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D . Attaching an implement (Fig. 4-5)

1. With the internal controls
After starting the engine. move the switch (D] to (ift,
then lower, in order to bring the console into ser-
vice. then adjust the position of the arms with the
depth control knob (E).
Note : The other controls must be placed as
follows :
(A) At the maximum position
(B) Inintermediate position
(C) 'nintermediate position
(F) On position control

2. With the external controis

Use of the external control can only be made if the
switch (D) is in the lower pasition or neutral. In this
position, a simple movement of the external control
allows the lift arms to move. For safety. when the
externai buttons are pperated, the control panel is
automatically swiiched off.

Note : The movement of the linkage stops as
soon as the button is released . When the exter-
nal control is used, the lowering speed is 70% of
the maximum speed.

3. Reactivate the control panel
After attaching an implement as described pre-
viously, or also after stopping the engine. move the
switch (D} into the lift, then the lowering paosition.
Note : Locking of the arms is carried out with the
potentiometer {(C) controlling the lowering
speed ; if this is set at lock, with control (A) set
at maximum position and (E) at any position.

4, Headiand turn manceuvres
Switch (D} at lift ; depending upon the position of
(A) the arms will rise.
At the end of manceuvring, set {D) at lower and the
former position will be resumed.
Note : The floating position is obtained with
button (E} set between 8 and 10.
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11B01 Fast checking of lift

CONTENTS

. A. Lift/lower switch in "neutrai” 2
B. Liftlower switch in "lift" _ 2
C. Lift/lower switch in "lower"” 3
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For these checks, the oil must be at 60° C and the
engine running at approx. 1200 rev/min ; a load of
300 to 400 Kg is required on the lower links in order
to overcome the friction resistances.

A . Lift/lower switch in neutral

Check that there is no reaction on the arms.
Make sure that the |ift functions correctly when opera-
ting the externai controis.

Electronic lift control - Fast checking

B . Lift'lower switch in lift

Set controls as shown in Fig. 1 : lower links at lowest
position.

Switch D set to lift allow lift arms to raise and stop,
check that the rarn rods have moved out 50 + 5 mm.
The warning light G remains lit as long as the arms are
rising. Rotate A and check that :

- The lift is propertional

- There are no oscillations when the arms have reached
their position. (G light goes off}.

- Knob A at maxi height setting, relief valve does not
blow off whatever other knob settings ; light H never
comes on.

- Check also that operating the external controls do not
bring about any variations.

Fault identification

Push on electrovalve spocls manually. If linkage lifts
and lowers the hydraulic circuit is not faulty. The
following electrical test procedure should be carried
out.

Issue 1 November 1991
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Electronic lift control - Fast checking ~ 118013

C . Lift/lower switch in "Lower"

Timing active (Datatronic only)

Datatronic «Timing active» light comes on a few se-
conds after switch D is placed on «lower» position
{whatever above settings are).

Depth control

a) Lift -

Set controls as shown Fig. 2, lower links at lowest
positicn, light H on.

When the depth controt knob is turned towards O:
checkthatthelifting warning light G comes onwhen the
setting 7.5 to 8.5 is reached.

The lifting of the arms must then be proportional to the
settings of knob E, without oscillations.

The liit arms reach the maximum high position when the
deptr, control knob Eis at O; the warning light goes out:
make sure that the relief valve does not blow.

Set sensitivity to maxi, repeat above operations. Reac-
tions should be identical.

Sensuivity is inactive for 10C % position setting.

b) Lower

Set ccntrols as shown Fig. 3. lower links at highest
positicn.

Turn cepth control E tolower. light H should come on
from 3.

Lower iinks should be at lowest position from 7.5-8.5.
From &5 light H should stay on.

Set sensitivity to maxi, repeat above operations. Reac-
tions shouid be identical,

Maxi height

Lower links at lowest position. set controls as shown
Fig. <.

Raise 1ower links using knob € ckeck that from 6. G
light coes out, lift not possible. lift rams have moved out
50 £ = mm.

¢) Quick soil engagement

Set cantrols as shown fig. 3.

Push on button J and check that lift arms lower. Release
the tutton and check that they raise to their initial
posii on.

J A B.- C |
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Continue the test procedure as follows :
Set knob E at 4.5. Operate knob A and check that the lifting or loweri~ 3 operates only for the firs: quarer of the
potentiometer range.

ACTIVE RANGE

DEAD RAMNGE

Depth control knob E at mark 3 ; the arms raise through half the adjustment range, when A is operated.

ﬁ DEAD RANGE

ACTIVE RANGE

Knob E at mark 1.5. When knob A is turned. the arms raise over 3/4 of the range.

ACTIVE RANGE ﬂ DEAD RANGE

Knob E at 0 : knob A at top position ; the arms raise over 7/8 of the adjustment range of the potentiometer

ACTIVE RANGE & T DEADRANGE

When switch D is at lower”, lift stroke is limited from mark 6 by knob A. Max height range setting 1s influenced by
knob E settng. .

Issue 1 November 1991
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Electronic lift control - Fast checking

Draft control

Draft control at minimum sensitivity

Position the various potentiometers as shown Fig. 5.
Lower links at lowest position, H light on.

Lift control

Then turn knob E. In order to raise the lift, the warning
light G must come on at the setting 3-3.5.

The lift reaches the transport position at setting 2.5.
Note : Lift stroke is no longer proportional to knob
E setting.

Lowering control

Turn knob E to low, check that :

- lift lowers from 3-3.5

- lift is at lowest position at 4.5

- stroke not proportional to knob E setting.

Draft control at maximum sensitivity

Position the various potentiometers as shown Fig. 6.
The lower links at lowest position, the lowering warning
kght is lit.

Lift

Raise the arms by operating knob E ; the warning
light rmust come on from 4-4.5. They reach the
transport position at 3.

Lower

Turn kncb E to low, check that :

- light comes on at 3-3.5

- lift is at lowest position from 4.5.

- stroke not proportional to knob E setting.

-

11801.5

B-u

C
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Draft / position intermix minimum sensiti-
vity

Position the potentiometer as shown Fig. 7.

By operating knob E, raise and lower the arms making
sure that the depth control range is limited (4 to 3
marks).

Setknob F to marks 4, 3, 2 check that depth control
range increases as shown Fig. 8.

Note : On the earlier control panel the minimum
sensitivity ‘position on knob B js situated at the
right.

Fig. 8
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Draft/position mixing, maximum sensitivity

Adjust the potentiometers as shown Fig. 9.

Carry out same operations as previously, but checking
as shown Fig, 10.

The sensitivity adjustment acting on the draft controf
has a lesser effect if the draft/position selector is nearer
to the pure pasition control, because sensitivity only
acts on draft,

Note : the indications are given for a load of approx.
400 Kg on the ball ends and may vary if the load is
different.

Fig. 12
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Lowering lock

Make sure that the lift arms are in the lowest position,

then set controls as shown Fig. 11.

Light H goes out.

1)} Calcuiator 3383891 M3 (Bosch 053 82 001 008)
Check that it is impossible to raise the lift arms with
switch D on lift, or with knobs A or B.

Check it is possible to raise the lift arms with depth
control knob E {switch D set to lower), but that it is
impossible to lower the arms.
L.ower the lift arms to lowest position, setthe controls
as follows :

- knob A to minimum

-Knot Eto 1

- Knob C on lock
Make sure that it is impossible to raise the lift arms
with switch D.
Make sure that it is possible to raise the arms when
turning knob A, but that it is impossible 1o tower
them.

2) Calcuiator 3383891 M2 (Bosch 053 82 01 006)

Set conrrols as shown fig. 11
Make sure that it is possible to raise the lift arms by
turning the knob E but not possible to lower them.
Check that it is possible 0 raise the lilt arm with
switch D on lift but that it is not possible to lower
them.
Lower the arms to lowest position. Set the controls
as follows :

- Knob A to minimum

-Knob Eto 1

- Knobk € on lock
Check that it is possible to raise then to lower the lift
arms when turning knob A.

External controls (if fitted)

Make sure that operation of the external controls takes
priority over adjustment carried out at the console.
Ifthis operation ceases, theliftmust stop. (Warning light
goes out).

Inorder to control the litt again from the console, setthe
liftYiower selector D at least once at the position Lift.

Issue 1 November 1991
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11 CO1 Checking the harnesses and components

CONTENTS

. A. General 2

B. Voltage checks 3

C. Checking resistances 4

D. Checking connectors C2-C1 continuity

{harness - calculator) 6
E. Checking control console 7
F. Checking potentiometers 8

G. Adjusting position sensor and

depth control knob 9
H. Circuit diagram (with quick soilengagement) ____________ 11
1. Circuit diagram {without quick soii engagement) ———— 13
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11C01.2  Electronic liff controf - Checking harnesses and components

A . Generai

The various checks to be carried out on tractors equip-
ped with elecironic lift. when there is a functional

anomaly, are carried out using a tester 3388502 M1 and
multimeter MF 3005.

The tester (B) is connected to the round 24 pin
connector {C2) or the harness (FRY), or both (Fig. 1).
The aim of the tester is to prevent damage to the plugs

000000

ocooo0oo000D
0o00CQ OO0

o poOoaoapo

on the connector and it is provided with female plugs
which are abte to fit the ohmmeter test leads.

Use of the ohmmeter/voltmeter (multimeter) (Fig. 2)
Before carrying out any measurements read carefully
the multimeter yse instructions. Select ohmmeter () -
voltmeter direct current (VDC) or voltmeter alternating
current (VAC).

For the ohmmeter function, measuring resistance, it is

useful to make readings according to the scale of
resistances.

sPLAY

Interpretation of readings with ohmmeter : wrcmce — Mg a v
When the display is about 0 €. this means that there is AnrmiGe c4yad i ,
no break in the harness or in the part forming the line ore AC
where the measurement is ~eing carried out. o BuTION i T~ =D C
When the display is 0.L M Q {infinity), this means that CEREICHSHNOPF H00my —
there is a break on the line, hence there is more chance 0
of currentand voltage transfer, which may be the cause StecTEuR ROTATE ———"] e
of the breakdown. ORERSCHALTER —
Note : Never connect two lest box jacks when
calculator is functioning.

TEAMINALS O s
Trouble - Shooting on Datatronic tractors PORNES
To find the causge of faults in case of incorrect Mgt Qwme  couQ
functioning of the Electronic Lift Control. disconnect
cannector L and check ta see if the problem still exists. Fig. 2

If it does not, check the Datatronic wiring harness (see
13B01-4) and not the lift control.

issue 1 Novamber 1991
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B . Voltage checks

Tester (B) connected between control console and tractor harness (FR) as shown Fig. 1.
Engine stopped, ignition off

Voltage between Normal values Others values see
terminal fauit nbr in 11 D-01
+ -
18 - 14 Battery voltage 1
10.4-153VDC
17 - 14 Alternator voltage
0 vDC 2

Engine running, ignition on :
The console must be broughtinto use by operating the switch D ( see chapter 11 A pages 4-5 ) to transport cosition.
Battery charging warning light off.

Voltage hetween Instructions Normal Values Other values
Terminals See Faults ’
+ - in 11D-01
16 - 14 Battery voitage 1
104 -15.3VDC
17 - 14 Alternator Voltage 3
13.5 - 14.5VDC
2 . 14 Battery voltage to sclenoids 4
10.4 - 15.3VDC
g8 - 10 Voltage provided 5
by catculator to draft sensors
9.5-:10.5VDC
g - 10 RHS draft sensor signai - 20
Lower links unloaded Maxi 5.7vDC
Mini 4.3 VDC
2 - 10 LHS draft sensor signal 20
5 - 7 Select multimeter MF 3005 Position sensor power supply 6
"Range hold" for these 6.7 -7 2VAC
measures. Press white buiton :
once and place selector on V~{VAC)
6 - 7 Set switch D to neutral. Press Posit:on sensor signal 21
(lift) external controf button until 45 -49VAC
links stop raising
6 - 7 Set switch D to lift then to lower Position sensor signai 21
Lower links in minimum position 20-26VAC i

{ssue 1 November 1991
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11C01.4  Electronic lift control - Checking harnesses and components .

Connector identification

A
| P.!'tB'
R
..-_"_‘:L

v "'B

0

i
T

VIOLET / PINK WIRES

2 WAY PLUG FOR SOCKET CONTACT
CONNECTEUR PORTE - CLIPS 2 VOIES
FILS VIOLET / RQSE

C2

GREEN s RED WIRES
2 WAY PLUG FOR PIN CONTACT(BLACK) [
CONNECTEUR PORTE - LANGUETTES

2 VOIES (NOIR) . ~. La
FILS VERT / ROUGE r/!rv Y | RN
< N N
N
AUTOTRONIC ”’ N .
A
‘-\5 DATATRONIC
3 WAY PLUG FOR PIN CONTACT 5 WAY "MIC" CONNECTOR FOR PIN
CONNECTEUR PORTE - LANGUETTES  CONTACT CONNECTEUR PORTE -
IVOIES . LANGUETTES TYPE "MIC™ SVOIES .
COMMANDE EXTERIEURE ALIMENTATION GENERALE
EXTERNAL CONTROL GENERAL POWER SUPPLY Fig :J
C . Checking resistances
- harness
- SeNsors
- solenoids PR ER
- externat controls ”m _\ﬂ 600 o ]]:
-2 - - B - ]
Engine stopped - Ignition off P
Disconnect the control console (Fig. 4)
Disconnect Autotronic and Datatronic connectors M U ¢ v
and L (Fig. 3). i
Measure resistance between tester (B) terminais. Cl\
Replace the muilimeter in "automatic range selection’
mode.
Fig. 4 p
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Electronic lift control - Checking harnesses and components  11C01.5

Resistance Instructions Normai values Other values |
between see faults
terminais B in 11D.01

5 7 Position sensor R=48+ 3 Q 7
5. § Position sensor R=24 + 1 Q g
7 6 Position sensor R=24+ 1 e

Disconnect left hand draft sensor
before rmeasurement on RH side :
white connector + white band (Fig. 5)
Right hand draft sensor

t0- 8 R=30KQmin-40K 2max - 10
g . 8 R=35KQmin-45K Q max * 11
9 - 10 R=65KQmin-7KQmax"* 12

Reconnect LH sensor }
Disconnect right hand draft sensor

. before measurement : AH side of
10 - 8 tractor. Left hana draft sensor
R=30K{min-40 K Q max * 13 i
12 . 8 R = 35K Qmin - 45 K Q max - 14 E
12 - 10 R=65KQmin-7KQmax " 15 '
| Reconnect RH sensor !
2 - 1 Liiting etectrovalve R = 1.7 Q + 0.5 ** 16 i
2 - 3 Lowering electrovalve R = 1.7 Q2 + 0.5 ™ 17 i
23 - 1 External controls for lifting {Fig. 6) . 18
Release lift button R=0L-MQ ’
’ Press lift button R=0Q
23 - 3 External controls for lowering (Fig. 6) 19
Release lower button R=0L-MQ .
Press lower button R=0%Q

" Values correct for multimeter giving voltage drop < 3.2 V. (All digital dispiay multimeters) - other multimeter v ii
induce ditferent measurements
. " When measuring electrovalves, very low resistance can be influenced by harness and test leads resistancs
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D . Checking connectors C1 - C2

continuity (harness - calculator) B
Disconnect calculator and tractor harness (FR). - : : : : £
Connect tester (B) to connector (C2) (see Fig. 7) - —l: °e o

Qo o
Measure resistance between tester (B) and calcula- u-—-m con

tor connector {(C1) (see Fig. 8).

All values must be between O and 1.5 Q except *. Fig. 7

Resistance . ,
between terminais lnstructlons Functlons
B C1
7 10 Pasition Sensor {(ground)
6 g Position Sensor {signai)
5 i9 Position Sensar (power)
12 12 LH draift sensor signal
9 11 RH draft sensor signal
23 5 External controls ground
2 4 Electrovalves power
16 1 Calculator power supply (+ battery)
* 13 8 100 © with quick soil enga- Depth signal from datatronic
gement
8 18 Draft sensors power
10 17 Drait sensors ground
3 2 Lower E.V. ground
1 3 Lift E.V. ground
24 7 Lower switch signal to datatronic
14 16 General ground (battery)
17 15 Calculator power supply (alternator voltage)
8 7 Switch O on "lower” position
8 21 Switch D on "ift* position
N.B : If no continuity (R = Infinity) check the internal wiring of the control console and the lift/lower switch if required.
Terminal identification on connector C1
1 4
\ 9
5—J e 15
10 ...°... m
209
16/!1!" . e m
ofoloio b @
lejsts @ o 3
Slololo
% )
L poooooooonog
m 1 [Clstgsesssnmdai 3
- (Ko o >
" \25
Fig. 8 Fig. 9

{ssue 1 November 1991



3000/ 3100 SERIES TRACTORS

-e

VoWV

Electronic lift control - Checking harnesses and components  11C01.7
E . Checking control console
Bisconnect tractor harness (FR) and calcuiator.
Connect tester (B) to connector (C2) (Fig. 7).
Follow instructions and measure resistances between
(B) terminals.
TERMINAL INSTRUCTIONS RESISTANCE FUNCTION IF FAULT,CHECK
NBR
15 - 14 18£2Q Internal lighting Printed circuit (bulbs)
Internai wiring
21 - 20 Selector "D* 0G Transport position Switch D"
at lift pos. information to Printed circuit
Autotronic Switch "D" harness
internal wiring
21 - 20 Selector "D oLMQ Transport position awitch *D° ,
at lower pos. (infinity) inigrmaton to Printea circuit :
Autolronic Switcn '0° harness .
internal wiring l
24 - g Selector'D>” | 0Q Timing active Switch ‘D" |
at lower pos. signal to Printed circuit |
Datatronic Switch “D" harness ,
Internal wiring !
24 -8 Selector "D" oLMQ Timing active Switch "D" f
at lift pos. {infinity) signal to Printed circuit E
Datatronic Switch "D" harness '
internai wiring
13 - 8 Depth 1650 + 200 Q Depth control Printed circuit ;
contral (signat from (Depth ;
knob "E" at Datatronic) patentiometer) F
low” Internal wiring E
13 - 8 Depth 560 mini £ 56 Q@ | Depth control Printed circuit [
control (N {signal from (Depih f
knob "E" at Datatronic) potentiometer) 5
"high” Internal wiring i
i0 - 8 2%0+960Q Orait sensors Printed circuit i
power supply Internat wiring '

(1) See adjustment procedure page 9 if different value

Issue 1
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F . Checking potentiometers

Disconnect the calculator.

All the following measurements of resistance are carried out
at the terminals of the 25 pin connector C1 (Fig. 9). The two
rasistance values are given for a minimum and maximum
adjustment. However it is necessary to measure the
resistance whilst varying the adjustment of the potentiometer,
in order to detect any fault within the potentiometer which
would only be apparent for a certain setting of the knob. Any

Electronic lift control - Checking harnesses and components

WHEN TESTING TAKE PRECAUTIONS TO AVOID DAMA-
GING THE CONNECTION TERMINALS.

Note : It is normal to observe that the value of the
resistance is groater than 960 + 96 Q before the potentio-
meter reaches its stop. However, this value must not
exceed 2100 ) (2200 Q} with quick soil engagement)for
depth control potentiometer and 1600 () for the others.

See location of internal wiring page 11.

sudden variation denotes a fault.

TERMINAL FUNCTION NORMAL \F FAULT, CHECK :
NBR (C1) RESISTANCE VALUE
8 - 17 Depth High : 1650+ 200 Q -R = 0.LM 0, console printed circuit i
Control Conirof Low : 560 = 56 Q (soldering) or internal wiring
console without {see adjustrment p. 9}
quick soil - ather values, potentiometer
engagement
8- 17 Depth High: 1750+ 200 Q -R = 0.LM Q, console printed cCircuit '
Control Contro Low: 660+ 56 Q (soldering) internal wiring !
console with (see adjustment p. 9) :
quick sail - other values, potenuometer
engagement
8- 17 Quick soil enga- R=63Qzt+7 Button J
Control gement (button Printed circuit
console with pressed)
quick soit
engagement
g - 17 Maxi height Mini : 864 - 1056 2 -R = 0.LM Q, console printed circuit
Maxi . 0Q {soldering) or internai wiring
-other values, potentiometer
24 - 37 Sensitivity Mini: 0Q -R = 0.LM Q, console printed circuit
Maxi : 960+ 96 Q (soldering) or internal wiring
- other values, potentiormeter
14 - 17 Drop speed Mini . 0Q -R = 0.LM Q, console printed circuit :
Maxi : 960 + 96 (soldering) or internal wiring
- other vaiues, potentiorneter
20 - 17 Intermix Draft: 0 Q -R =0.LM Q. console printed circuit |
Position : 860 £ 96 Q (soldering} or internal wiring
- other values, potentiometer
18 - 7 Potentiometers 960 £ 96 Q -R > 1.1k Q = one or more
power supply potentiometers not powered. :
Check console prnted |
circuit or internal wiring :
Issue 1 November 1991
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G . Adjusting position sensor and
potentiometer

Adjusting position sensor

if work is carried out on the lift requiring it to be

assembled and adjusted, the following method

should be applied :

1. Position sensor removed.

2. Run engine and raise the arms using the external
control or solenoid manual actuation. until the relief
valve blows.

3. Stop engine, then make a mark between the lift cover
and a fift arm hub.

4. Screw down the sensor fully by hand, without forcing
it, then turn back one turn and a half.

5. Start engine, then lower and raise the arms with
position control potentiometer.

The difference between marks on the lift cover hub
and the lift arm must be about 3 mm, which corres-
ponds to the transport position.

N.B. : If the difference is less than 3 mm : screw in
sensor.

Electronic lift control - Checking harnesses and components

11C01.9

if the difference is greater than 3 mm : screw out
Sensor.
6. Tighten nut to 20 Nm.

Adjusting depth controt knob

If resistance at terminais 8 - 7 of connector C1 is higher
than 560 + 56 Q (660 + 66 Q with quick soil engage-
ment) when knob is atindex 10 ("low"}, tumed up toit's
stop, then check installation on potentiometer shaft as
follows :

1. Unscrew screws and remove knob preventing loss
of springs and pads by placing fingers on mark 5
and opposite.

2. Turn potentiometer shaft anti-clockwise up to it's
stop.

3. Reptace springs and friction pads.

4. Reptace knob on potentiometer shaft, indexed to 8
or7.

5. Turn knob anti-clockwise up to it's stop, then tighten

the 2 screws (preventing knob from turning clock-
wise before tightening screws).

H® @6

[=]

o O o
o

EINCINC TN

;

.
:a;g o

&

Fig. 10
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H . Wiring diagram (with quick soif enga-
gement)

Key

42.

43 .
44

45
46 .
47

xXC T IQM

C1

Cs.

CA
CB

CcC :
CD :

CE
CF

CG
CH

Ci
CJ
CK
CL
CM

CN
CO :

CP

cQO

CR
Co
CT

Position sensor
LH dratt sensor
RH draft sensor

. Lift control valve

External lift control buttons

. ELC calculator

. ELC harness junclion with position ssnsor
.ELC harness junction with LH draft sensor
.ELC harness junction with RH draft s=nsor

ELC harness junction with lift valve (1cwering)
ELC harness junction wiih lift valve {rz1sing)

.ELC harness junction with external controt

buttons

. ELC harness junction with Datatroniz (connecior

Z)

.ELC harness junction wiih Autotroni< (connector

Q)

.ELC junction with Datatronic (connector AB) or

console harness (connector AD)

.ELC harness junction with external control

buttons.

. 25-way connector on ELC calculator
c2.

24-way ELC harness connector
20-way connector on printed circuit

Description of calculator functions

. Position sensor signal

© Position sensor power supply

LH drafi sensor signai

RH draft sensor signal

: External controls ground

: ELC solenoids power suppiy

Power supply from battery

Safety relay power supply (+ engir.2 running)
: General ground (from chassis)

: Working mode

: Transport mode

. Lift solenocid

. Lower solenoid

Ground

10 volt - Dratft sensors power supp:y
. Info. depth setting

Info. high position setting

. Info. sensitivity _

: Info. lowering speed setting

. Info. intermix setting

Wire colour code
. While

BBL :
B.R.
B.V.
BL
BLJ :
BLR.:
8BLV.:

White. blue mark

- White, red mark
- White. green mark

Blue

Blue, yellow mark
Biue. red mark
Blue, green mark

: Grey

: Yeliow

. Yellow, blue mark
: Brown

- Black

Red

- Red, white mark
- Red. black mark
. Pink

. Green

- Violet

identification of connector terminals

Connector

Terminal

Identification

O wMn -

+Battery

Ground

+ Lighting

+ Engine running
Dual Control provision

Ny =

Slip control
Working position
(for Datatronic)

PK-

—t

Lower (external conirol)
Ground
Lift {external control)
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Electronic lift control - Checking harnesses and components

'I . Wi;i-ng diagram (without quick soil en'ga-
gement)

Key
42 . Position sensor
43 . LH draft censor
44 . RH draft sensor
45 . Lift control valve
46 . External lift control buttons
47 . £LC calculator
I, ELC harness junction with position sensor
G .ELC harness junction with Lt draft sensor
H . ELC harness junction with RH draft sensor
| . ELC harness junction with kit valve (iowering)
J . ELC harness junction with hft valve (raising)
K . ELC harness junction with external controi
butions
[. . ELC harness junclion with Datatronic (connector
Z)
M .ELC harness junclion with Autotronic (connector
Q)
N . ELC junction with Datatronic (connector AB) or
console harness {connector AD)
P.ELC harness junction with external control
buttons.
C1 . 25-way connector on ELC calculator
C2 . 24-way ELC harness connector
C3. 20-way connectar on printed circuit

Description of calculator functions
C/4 : Positior: sensor signal

Cls : Positior: sensor power supply

CC : LH drait sensor signal

CD : RH drait sensor signal

CE : External controls ground

CF - ELC solenocids power supply

CG : Power supply irom battery

CH : Salety relay power supply (+ engine running)
Cl : Generai ground (from chassis)

CJ : Working mode

CK :© Transport mode

CL : Lift solenocid

CM : Lower =olenoid

Crl . Ground

CO : 10 voli - Draft sensors power supply
CP : Info. aepih setling

CO : Info. high position setting

CR : Inio. sensitivity

C5 : Info. lcwering speed setling

CT : Info. intermix setting

11C01.1 3.
Wire colour code
8 . White
B.BL : White. blue mark
B.R. : Whiie. red mark
B.vV. : Whiie. green mark
BL : Blue
BL.J. : Blue, vellow mark
BL.R.: Blue. red mark
BL.V. : Blue. green mark
G : Greay
J - Yellow
J.BL. : Yellow, blue mark
M Brown
N Black
R Red
R.B. : Red, white mark
R.N. . Red. biack mark
RO . Pink .
V - Green
\i : Violet

Identification of connector terminals

Connector Terminal tdentification
1 +Battery
2 Ground
™
3 + Lighting
4 + Engine running
1 Slip control
L 2 Working position
(for Datatronic)
1 Lower (exiernal control)
P.K 2 Ground
3 Lifi (external control}
issue 1 November 1991
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- 3000/ 3100 SERIES TRACTORS #:

Electronic lift control 11D01.1

11 DO1 Analysis of possible faults
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11D01.2 Electronic lift control

FAULT t

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : =xample (16) = Terminal 1£ on tester

if 0 < voltage < 104 V : The battery is insufficiently charged to achieve correct operation of the
electronic lift.

It voitage > 15.3 V : Risk of damage 1o calculator.
It voltage = 0 V : 1. Check battery compartment connections .
If OK : see 2

2. Check 7.5 A fuse in battery compartment
it OK © seed
if fauly . seeb

3. Check voltage between (16) znd ;ractor chassis ;
ff1zv © seed
fovV 1 supply line from battery broken

4. Check resistance between (14) ang tractor chassis :
If R approx. 0 ©: OK
If other value : ground line broken or bad ground connexion
(see gearbox cover or battery)

5. Disconnect console and positive terminai of the battery.
Check resistance between (16) and {14) :
HR=0Q : shortcircuit between + battery line and ground.
If R = infinity . see 6 {harness correct)

6. Connectthe console to the tester. Disconnect computer and harness.
Check resistance between (16} and (14)
If R approx. infinity: OK ara computer faulty if all other harness
checks are correct
If Rapprox. O Q  console faulty (see internal wiring)

if voltage = 12 V approx. Check that the + line after the starter switch is not directly
connected to a permanent + 2V line.
{Check starter switch or 100k for short circuit)

Issue 1 November 1991
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Electronic lift control 11D01.3

FAULT 3
Tractors with serial number after U262030

- LABELLED CIRCLES INDICATE TEST JACK ON TESTER . example (16} = Terminal 16 on tester
-C1-15 = TERMINAL 15 ON CONNECTOR C1

If 0 < voltage < 13.5V : The alternator warning light remains lightly illuminated (engine running
" or stopped, ignition on).
Disconnect alternator connector (engine stopped - ignition on}.
Connect earth to connector contact of the alternator (linked by a
violet wire) :

If the aiternator warning light comes on normally :
alternator regulator faulty.

If the aiternator warning light comes on sligntly :
engine harness faulty (break).

If voitage > 14.5 V Voltage oo high. Check alterztor regulaicr and battery.

If voltage ~0 V : 1. Check the 7,5A fuse in the fuse box (F9)

2. Engine stopped. Ignition on.
Check the alternator warning light :
If on, check: -Iift harness
- console harness / fuel gauge.

if off, check: - dashboard fuse F10
- alternator warning light
- engine harness Erak between aller-
- main harness (on panel) nator and Dashbo:ra

FAULT 3
Only for tractor with serial number up to U262030

If voltage < 10.3V The battery is insufficiently c~arged 1o acrueve correct operation of the
electronic ift.

If vaoltage » 153V Voltage too high. Risk of damage 1o computer,
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110014 Electronic lift control

| FAULT 3 (cont'd)
Only for tractor with serial number up to U262030

- LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (16) = Terminal 16 on tester
- C1-15 = TERMINAL 15 ON CONNECTOR C1

if voitage =0V : 1. Check 7,5 A fuse
If OK : see 2.
If faulty . short circuit between + after starter contact.
Disconnect the 9 way red connector (under hood on teft hand side of
cab).

Measure resistance between terminal 8 (red wire) of the 9 way red
connector located in engine harness and earth.

fFR=0Q : short circuit (engine harness faulty or panel
main harness fauity).
if R = infinity - disconnect the 2nd 5 way white connector

located under the lift consoie.
Measure resistance between terminais 5 and 2 of this ccnnector
{on plug side)

fTR~0Q : short cirzuit in harness or relay fauity (located
behing :ne right prilar trimming of ~ab}.
R ~650Q : shortcircuit in coupled harness.
2. Check 7,5 A fuse in battery compartment.
it OK : see 3.
If it is faulty : check whole of the circuit between + battery
and C1 - 15

Checking instructions :

a) Disconnect connectors one by one, as far as you're carrying out
checking from + battery to harness.
For each disconnected connector. look for its corresponding
terminal. connected to + battery.
(Measure resistance between terminal linked to + battery and each
connector contact).

fR=0Q :  the centact is good.

bt) Measure resistance between this contact and earth.

it R = infinity : reconnect connector and carry out the same
opera:ons for the next one.
fR=0Q ;. bharness is faulty.

If harnesses and console are correct : computer unit 15 faulty

3. ifthe first checked resistance 1 between terminals (16)anu(14)is OK:
- Check circuit between terminai 5 of relay {located down the right
pitlar of cab. behind trimming Jand C 1 - 15, then check the relay.

If voltage 1s 0 V :
- Check whole of the circ.:t between + battery and terminal 3 of
relay (located down the right pillar of cab. behind trimming).

Follow checking instructions given in paragraph 2 here above but

on section a :
If R = infinity at all terminals. harness I1s iaulty.
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Electronic lift control 11D01.5

FAULT 4

- LABELLED CIRCLES INDICATE TEST JACK ON TESTER : Example {16) = Terminal 16 on tester
- C1-15=TERMINAL 15 ON CONNECTOR C1

If voltage < 10,3V The battery is insufficiently charged to achieve correct operation of
the lift.

if voltage > 15,3V . The voltage is too high (risk of damage to calculator).

If voltage ~ 0 V : Engine stapped. ignition ofi

1. Disconnect calculator. Measure the resistance between
terminals (17} and Ci - i5

If R = infinity : console faulty {internar varing)
fR approx. 0Q see 2

2. Measure the resistance cetween terminals (16) and C1 - 1
ifRapprox.0Q see 3
If R approx. infinity: console faulty (internai wiring)

3. Measure the resistance between terminals (2) and C1 - 4
if R =infinity : console faulty (internal wiring)
If R approx. 0 2: see 4

4, Check position sensor as indicated page 11C01-04 and 05

If OK : see S
. 5. Check the selector "D” as indicated page 11C01-6 {terminals 8/7
and 8/21)
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11D01.6 Electronic lift control

FAULT 5

- LABELLED CIRCLES INDICATE TEST JACK ONTESTER : Example (10) = Terminal 1Q on tester
-C1-17 = TERMINAL 17 ON CONNECTOR C1

If voitage < 9,5V : Calculator faulty if all other checks of voltage and resistance
or if voiltage > 10,5 are correct. Carry on test procedure.

if voitage ~ 0 V . 1. Disconnect the harness and the calculator.
Measure the resistance between terminals (10) and C1 - 17
IfRapprox. 0 OK : seel
if R approx. infinity - console faulty (internai wiring)

2. Measure the resistance petween terminals (8) and C1 - 18
R approx. 0Q OK : see3
If B approx. infinity console fauity (internai wiring)

3. Measure the resistance between terminals (8) ana (10)
IfR=960+96Q . calculator faulty if the checks of
resistance of the harness are OK.
Carry on procedure 11C01-4,
If R approx. 0 £ or infinity : console faulty {potentiometers or
internal wiring).

FAULT 6

- LABELLED CIRCLES INDICATE TEST JACK ONTESTER . Example (5) = Terminal 5 on tester
- C1- 19 = TERMINAL 13 ON CONNECTOR C1

If voltage ~0 V ;1. Disconnect the harness and calculator.
Measure resistance between terminais (58) and {7).

If R approx. 0 Q - console faulty
i R approx. infinity see 2

2. Measure the resistance between terminals (5) and C1 - 19
If R approx. 0 Q see 3
If R approx. infinity console faulty

3. Measure the resistance between terminals (7} and C1 - 10
if R = infinity : console faulty
If R approx. 0 Q) . OK - calculator faulty if all the checks

of resistance of harness are correct.
Carry on test procedure 11 C01-4,
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® Electronic lift control 11D01. 71

FAULT 7

- LABELLED CIRCLES INDICATE TEST JACK ON TESTER : Example (7) = Terminal 7 on tester

if R > 49 Q or infinity 1. Disconnect the position sensor black connectors
Measure the resistance between terminal (8) and termmal 3 of the
iy position senscr female connector
If R approx. 0 . see?2
If R = infinity . harness faulty {break)

2. Measure the resistance between terminal {7) and terminal 1 of the
position sensor female connector

fR=0Q : harness OK - sensor faulty
if R = infinity . harness faulty (break)
HR<47 Q : 1. Disconnect the position sensor
Measure resistance between terminals (5} and (7)
If R approx. 0 Q . harness faulty (short circuii)
If R approx. infinity . harness QK (sensor faully;
FAULT 8

- LABELLED CIRCLES INDICATE TEST JACK ON TESTER Zxample (6) = Terminal & on tester

. it R > 25 Q or infinity 1. Disconnect the position sensor
Measure the resistance between terminal (5) and terrminal 3 of the
position sensor female connector (black connectors)

If R approx. 0 Q . see?2

if R = infinity . harness faulty (break)

2. Measure the resistance berwveen terminals (6) and terrminal 2 of the
position sensor female connector (black connectors)

It R approx. 0Q . harness OK - sensor faulty
If R approx. infinity . harness faulty (break)
IfR <230 - 1. Disconnect the position sznsor
Measure resistance between terminals (5) and (6)
If R approx. 0 Q . harness faulty (short crrcun)
If R aporox. infinity . harness OK (sensor faully)

Issue 1 November 1991



'i 3000/ 3100 SERIES TRACTORS .&

11001.8 Electronic lift control ®

[FAuLT s |

- LABELLED CIRCLES INDICATE TEST JACK ON TESTER : Example (6) = Terminal 6 on tester

fR>25Q : 1. Disconnect the position sensor black conneciors
(or infinity) Measure the resistance between terminal (7) and termmal 1 of the
position sensor female connector
Iif R approx.0Q see 2
it R = infinity : harness fauity {break)

2. Measure the resistance between terminals (6) and terminal 2 of the
position sensor ferale connector (black connectors)
ifRapprox. 0O harness QK - sensor faulty
If R approx. infinity: harness faulty {(break)

fR<23Q : 1. Disconnect the position sensor
Measure resistance between terminals (8) and (7)
[t Rapprox.0Q harness faulty (short circuit}
it R approx. infinity: harness OK (sensor fauity)

FAULT 10

LABELED CIRCLES INDICATE TEST JACK ON TESTER : example (10) = Terminal 10 on tester

fR>-40KQ 1. Disconnect both draft sensors.
{or infinity) Measure the resistance between terminal {10) and terminal 1 of the
right hand side draft sensor female connector (white connector).
fRapprox.0Q see 2
If R approx. infinity: harness faulty (break)

Vo i 2. Measure the resistance between terminal (8) and terminal 3 of the

right hand side draft sensor female connector (white connector).

fRapprox.0Q harness OK - sensor faulty
\ If R approx. infinity: narness faulty (break)
1 3
HFR<30KQ 1. Disconnect both draft sensors
Measure the resistance between terminais (8) ana (10} .
If Rapprox. 0Q harness faulty (short circuit)
If R approx. infinity: harness OK - sensor fauity .
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Electronic lift control 11D01.9

FAULT 11

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (9) = Terminat 9 on tester

fR>45KQ 1. Disconnect both draft sensors
(or intinity) Measure the resistance between terminal {9) and terminal 2 of the
right hand draft sensor female connector (white connecter).
fRapprox.0Q see 2

If R approx. infinity: harness faulty (break)

2. Measure the resistance between terminal (8) and terminal 3 of the
right hand draft sensor femaie connector (white connector).

IfRapprox.0Q right hand sensor faulty
¥ R approx. infinity: harness faulty {break)
FR<35KQ - i. Disconnect both draft sensors
Measure the resistance berween termunal (8) and (9).
TR approx. 0 Q2 harness fauity {short circuit)
If R approx. infinity: right hand sensor faulty
FAULT 12

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (10) = Terminal 10 on tester

fR>7KQ ; 1. Disconnect both draft sensors.
{or infinity) Check continuity for the right hand drait sensor.
Measure the resistance between terminal (9} and terminal 2 of
the right hand draft sensor iemale connector in order to ensure
that there is no break.

fRapprox.0Q see 2.

if R approx. infinity: narness faulty (break).

2. Measure the resistance between terminal {(10) and terminal 1 of
the right hand draft sensor female connector.

IFR approx. 0 Q right hand sensor faulty.
If R approx. infinity: narness faulty (break).
tR<65KQ 1. Disconnect both draft senscrs
Measure resistance between terminais (9) and (10)
It Rapprox. 0 Q harness faulty (short circut).
If R approx. infinity: harness correct. nght hand scnsor
fauity.
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11D01.10 Electronic lift controi ®

FAULT 13

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (10) = Terminai 10 on tester

fR>40KQ 1. Disconnect both draft sensors
(or infinity) Check continuity for the left hand draft sensor.
Measure the resistance between terminal (10) and terminal 1 of
the left hand draft sensor female connector {white connector).
fRapprox.0Q2 see 2.
it R approx. infinity : harness faulty (break).

2. Measure the resistance between terminal (8) and terminal 3 of
the left hand draft sensor female connector (white connecter).
fRapprox.0Q harness correct, left hand sensor faulty
If R approx. infinity : harness faulty (break)

HFR<30KQ 1. Disconnect both draft sensors.
Measure resistance between terminals (10} and (8}.
If Rapprox.0Q harness faulty (short circuit).
If R approx. infinity : harness correct left hand sensor faulty

FAULT 14

LABELLED CIRCLES INDICATE TEST JACK ON TESTER . example (12) = Terminal 12 on tester

fR>45KQ 1. Disconnect both draft sensors .
(or infinity) Measure the resistance between terminal (12) and terminal 2
of the left hand draft sensor female connector {white connector).
If R approx. 0 Q . see 2.

If R approx. infinity  : harness faulty (break}.

2. Measure the resistance between terminal {8) and terminai 3 of the
left hand draft sensor female connector {white connector).
R approx. 0Q - harness correct, left hand sensor fauity
If R approx. infinity  : harness faulty {break)

fR<35KO 1. Disconnect both draft sensors.
Measure the resistance between terminals (12) and (8).
f R approx. 0 Q : harness faulty {short circuit)
If R approx. infinity . harness correct, left hand sensor faulty .
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LABELLED CIRCLES INDICATE TEST JACK ON TESTER

fR>7KQ
(or infinity)

—|

HR<65KQ

LABELLED CIRCLES INDICATE TEST JACK ON TESTER

fR>22Q
{or infinity)

fR<1.20Q

Electronic lift control 11D01.11

FAULT 15

: example (12) = Terminal 12 on tester

1. Disconnect both draft sensors
Measure resistance between terminal {(12) and terminal 2 of the left
hand draf sensor female connector (white connector).
If R approx. G £2 see 2
If R approx. infinity harness faulty {break)

2. Measure resistance between terminal {10) and terminat 1 of the
left hand draft sensor female connector (white connector).
If R approx. 0 Q left hand senscr {aulty
If R approx. infinity harness faulty (break}.

1.Disconnect both draft senscrs
Measure resistance betwee terminals (12) anc (10).
If R approx. 0 Q harness faulty
If R approx. infinity harness correct. leithand sensor fauity

FAULT 16 |

. example {2) = Terminal 2 on tester

1. Disconnect the lift solenoid (black connector).
Measure the resistance between terminal (2} and terrminal 1 of
the lift solenoid fernale connector (black connecior).
If R approx.0 Q see 2
If R approx. infinity harness faulty (break)

2. Measure the resistance between terminal (1) and terminal 2 of
the lift solenoid female connector (black connectar).
If R approx. 0 Q harness correct. lift solenoid faulty
If B approx. infinity harness faully (break)

1. Disconnect the lift solencia (black connector).
Measure the resistance benveen terminals (1) and (2).
It R approx. infinity harness correct, lift sotenoid faulty
If R approx. 0 Q harness faully {shert circuit)

{ssue 1 Novembear 1991
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11D01.12 Electronic lift control

FAULT 17

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (3) = Terminal 3 on tester

fR>22¢0 : 1. Disconnect the lower solenoid (yeilow connector).
(or infinity) Measure the resistance between terminal (3} and terminal 2 of the
lower salenoid female connector (yellow connector).
If R approx 0 Q . see 2.

f R approx. infinity . harness faulty (break).

2. Measure the resistance between terminal {2} and terminal 1 of
female lower solenoid {yeliow).
If R approx. 0 © : harness correct, lower sclenoid faulty

If R approx. infinity © harness faulty (break). .
ifR <120 : 1. Disconnect the lower sclenoid (yellow connecior).
Measure the resistance between terminals {2 ) and (3)
If R approx. 0 Q - harness faulity
If R approx. infinity harness correct, lower srienoid faulty
FAULT 18

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (1) = Terminal 1 on tester

It R approx = infinity 1. Disconnect all *Y" connectors from external lift push-buttons {raising). .
position "released” Measure the resistance between terminals {1) and the terminals
and R = infinity of the connectors linked by a green wire.
position "activated” i R approx. 0 Q . see2
It R approx. infinity : seed

2. Measure the resistance between terminal (23) and the terminals
of the connectors linked by a blue wire.

If R approx. 0 Q : harness correct, replace push-button
Before replacing the push-button, check that the lugs are fully
engaged onto the connec:or terminals as indicated.

If R approx. infinity © seed

3. Disconnect the external control harnesses at the connectors
located beneath the contrc! console (three way white connectors).
Measure the resistance between terminal (1) and the terminal of
each three-way connector linked by a green wire,
If R approx. infinity : main harness faulty
It R approx. 0 2 . seeb .
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Electronic lift control 11D01.13

FAULT 18 (cont'd)

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (1) = Terminal 1 on tester

If R approx. 0 Q
“released” and

R approx. 0 Q
position "activated”

X« DOWN Y« UP

If R approx. 0 Q
position "released”
and R approx. infinity
position "activated”

. Disconnect the external control harness at the connectors located

beneath the control console (three way white connectors).
Measure the resistance between terminal {23) and the terminai of
each three-way connector linked by a yellow wire.

If R approx. infinity ©main harness faulty

If R approx. 0 0 . seeb

. Should the tractor be equipped with two external controls, find

which is the harmness linked to the faulty control : this harness is
faulty.
-If there is only one external control, the harness which links it to
the main harness is faulty (break),
-If the two controls do not function : the two harnesses are
faulty.

. Disconnect all *Y* connectors from external lift push-buttons (raising).

Measure the resistance between terminals (1) and (23).
i Rapprox. 0 Q : see?
If R approx. infinity : controt knob faulty

. Disconnect the external control harnesses at the connectors

located beneath the control console (three-way white connectors).
{{ R approx. 0 Q : main harness faulty (short circuit)
It R approx. infinity . seed

. Measure the resistance of each three-way white connector

between the terminals linked by a green and blue wire.
If R approx. 0 Q : the corresponding harness is faulty
(short circuit).

. Check that the lugs are properly fitted into the connector terminals,

as indicated.

Issue 1 November 1991



g 3000 / 3100 SERIES TRACTORS *
/

11D01.14 Electronic lift control

FAULT 19

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (3) = Terminal 3 on tester

if R approx. infinity : 1. Disconnect all X" connectors from external lift push-button
position “released” (Lower).
and R approx. infinity Measure the resistance between terminal (3) and the terminais of
position "activated"” the connectors linked by an orange wire.

If Rapprox. 0Q . see?

Fapr @ if R approx. Infinity : seed

2. Measure the resistance between terminal (23) and the terminals of
the connectors linked by a blue wire,
If R approx. infinity : seed
It R approx.0 Q :narness correct, push-button faulty
Before replacing the push-button, check that the lugs are properly
fitted into the connector terminals as indicated.

BLUE

ORANGE

3. Disconnect the external conirot harness at the connectors located
the controf consote (three-way white connectors).
Measure the resistance between terminal {3) and the terminal of each

X = Oown v=Uup three-way connector linked by an orange wire.
If R approx. infinity © main harness faulty
It R approx. 0 Q : seeb

4. Disconnect the external control harness at the connector located
beneath the control console (three-way white connector).
Measure the resistance between terminal {23) and the terminal
of each three-way connector finked by a yeliow wire.

If R approx. infinity : main hamess faulty
If R approx. 0 & . seeb

5. If only one external control is operating the harness which links
the control to the main harness is faulty,
If there are two external controls, the harness which is linked
to the control not operating is faulty.
If the two controls do not operate, both harnesses are faulty.
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Electronic lift control 11D01.15

FAULT 19 (cont'd)

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (3) = Terminal 3 on tester

If R. approx. 0 Q : 1. Disconnect the "X* connectors from external lift push-button
position "released” (Lower).
.and R approx. 0 Q Measure the resistance between terminals (3) and {23).
position "activated” if R approx. 0 Q . see2

it R approx. infinity  push-button faulty

2. Disconnect the external control harness at the connectors
located beneath the control console (three-way white connectors).
If R approx. 0 Q . main harness faulty (short circuit)
If R approx. infinity . seed

3. Measure the resistance of eacn three-way white connector between
the terminals linked by an arange and biue wire.
If R approx. 0 Q . the corresponding harness is faulty
fshort circuit).
Check that the lugs are propz:ly in the connector terminals, as

indicated.
X = DOWN YeUP
It R approx. 0 Q2 : 1. Check that the lugs are properly fitted into the connector terminais,
position "released” as indicated.
and R approx. infinity
position "activated”
FAULT 20

LABELLED CIRCLES INDICATE TEST JACK ON TESTER : example (8) = Terminal 8 on tester

If voltage < 4,3 VDC : 1. Carry out voltage checks (in particular between terminals (8)
or and (10))
voltage > 5,7 VDC If correct . see 2,

2. Carry outresistance checks on lift harness {limited to checks relating
to draft sensors)
If correct . see 3.

3. Carry out all measurements of resistance relating to controt console

{page 11C01-6).
‘ If correct 1 draft sensor faulty
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11D071.16 Electronic lift control @

FAULT 21

LABELLED CIRCLES INDICATE TEST JACK ON TESTER . exampte (5) = Terminal 5 un tester

Lift in up position : 1. Check that the lift arms are in highest position by operating the
It voltage < 4.5 VAC push-button at the end of the lift solenoid.
or voltage > 4.9 VAC

Check that the multimeter is not in "automatic range selection’
mode.

2. Carry out voltage checks (in particular between terminals (5)

and (7).

. If correct . see 3. .

3. Check adjustment of position sensor.
if correct . see 4,

4. Carry out resistance checks on lift harness (limited t¢c checks
relating to position sensor){page 11C01- 3-4 and 5).
If correct . seeb.

5. Carryout all measurernents of resistances relating to contral panel
(page 11C01-6).

Lift in down position 1. Check that the lift arms are in the lowest position by cperating the
it voltage <2 VAC push button at the end of the lower solenoid.
or voltage > 2.6 VAC .
Check that the multimeter is not in "automatic range celection’
mode.
It correct . report to n” 2 of this page.

Issue 1 November 1991
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Contents

12 A01 OPERATION AND CHECKING WITHOUT TESTER
12 B0O1 CHECKING AND REPAIR WITH TESTER

12 CO01 DYNASHIFT SYSTEM
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12 A01 Operation and checking without tester

CONTENTS
. - Description 2
- General 5
1. Power supply 5
2. Hydraulic pressure switch (engine stopped) 5
3. Hydrauiic pressure switch (engine at idling) 5
4. Differential lock 5
5. Brake switch 5
6. Four wheel drive 5
7. Lift raising / lowering switch 6
. 8. Hare/Tortoise range change 6
9. PTO 6
10. Checking the engine speed sensor 6
11.  Checking the PTO speed sensor 6
12. Checking the forward speed sensor 6
13. Hare/Tortoise range solenoid wiring 7
14. 4 WD solenoid wiring 7
15. Differential lock solenoid witing 7
16. Checking the non synchro earth wire 7
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Description

General : The following information and procedure apply to Autotronic generation 2 equipped with the new

£TCU box 3582042 M fitted on 3000/3100 tractors from seriai n® N047049.
For previous tractors refer to workshop service manual n® 1646640 M1,

AUTOTRONIC w

ELECTRONIC TRANSMISSION CONTROL BOX

ACTS AUTOMATICALLY ON

NN

4 <

POWER DIFFEFIENTIAL
TAKE OFF LOCK

HARE/TORTOISE
RANGE
CHANGE

Hydrauiic protection of functions 1-2-3-4
Automatic cut-out of both following functions if hydraulic
pressure becomes 100 low (17 bar nominal)

2-PT0.

3 - Diff. lock
| - Hare/Tortoise range change prevented
4 - Automatic engagement of 4 WD

Issue 1 November 1991
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Autotronic 12A01.3

HARE/TORTOISE RANGE CHANGE

®

|

/
Tortoise/Hare or Hare/Tortoise ‘ Change to Hare range prohibited
change impossible k
If ground speed higher than 2 Kph - If the hare range is selected when the
. creeper gear is engaged the Hare
If hydraulic pressure too low warning light flashes. In this case move

the gear lever to Toroise position,

POWER TAKE OFF
©,
[ ] l
( Controlled graduat Disengaged if PTO Does not re-engage when
; engagement clutch slips engine started
- v b .
to the solenoid until full nominal), or if clutch slips. oil engaged. or if PTO is re-engaged
engagement is achieved. supply to PTO clutch is cut-otf | before starting the engine,
(warning light tlashes) Autotronic prevents PTO
engagement when engine is started
{warning light flashes)

, NS N
_Does not engage if i Economy PTO desengagement
implement 1s blocked ) in case of over speed

-If implement is blocked - if economy PTQ (engine 1550 rpm)
engagement is cut-off before is selected. Autotronic disengages
stalling {warning light flashes). the PTO when the engine speed

exceeds 1900 rpm

Issue 1 November 1991
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DIFFERENTIAL LOCK

| | 1

Disengaged when 3 point 4 WD engaged when (Disengaged if ground
linkage is raised diff.lock switch is I
- Ditf. lock is disengaged when

operated Kspeed exceeds 14 kph
lift'lower switch is moved to

lift position.

Re-engages when switch is
returned to lower paosition
{warning light goes out then
comes back on).

Disengaged when brakes
are applied ~

- Diff.lock is disengaged
when either brake pedal is
depressed.

Re-engages when brake
pedals are released

- Does not re-engage when
speed reduced to beiow
14 Kph (warning light
goes out).

/" Disengagea it hydrautic .

pressure droos (17 bar l

nominal) )

- Warning light comes on

o

FOUR WHEEL DRIVE

@

Engaged when Disengaged if speed Engaged Engaged when Engaged when diif.
starting tractor exceeds 14 Kph whatever tractor braking at speeds Inck is engaged
speed is

higher than 5 Kph )

- To desengage 4WD
after starting the
engine, press and
release brake pedal
then push on 4WD
button({warning light
goes out)

- 4 WD is still engaged

until tractor starts

mowing {sclenod then

enerqrzed)

ssue 1

- I tractor speed is

below 14 Kph and
the 4 WD button is
pressed once ;

4 WD will be
disengaged when
ground speed
exceeds 14 Kph.
but will be re-
engaged as soon
as ground speed
drops below 14
Kph.

- If tractor 15 being

driven at more than
4 Kph and 4 WD
has been
disengaged, # can
be re-engaged by
pressing the 4 WD

control button once.

- Button pressed for

more than 2 s when
ground speed is
befow 14 Kph.

When ground speed
is gver 14 Kph, press
the 4 WD button
once

November 1991

- When braking,
Autolronic
automatically
engages 4 WD
ground speed
ts higher than 5
Kph (warning
light does come
ann this case).

Engaged if hydraulic
Pressure arons
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General

Note : The following procedure applies from serial
n° N047049. For previous tractors refer to service
manual ni° 1646650 M1,

This procedure is for checking correct operation of ihe
electrenic transmission control unit generation two as
well as for solving very simple breakdown problems.

The use of the tester becomes necessary in more
compiex cases.

You wiil find in this section checks to be made. set out
i chronological order ; when you have a nroblem, refer
io the corresponding paragraph in he section with
lester.

1. Power supply

Engine stopped, ignition off

The following warning iights should illuminate aimost
immediately :

- hyaraulic pressure

-4 WD

- HarefTortoise

Re-engage : the warning lights shouid =xtinguish after
four seconds.

This shows that :

- There is power supply to the Autotrenic system.

- Processor is operating.

- Hydraulic pressure warning light, 4 WD light, hare/
tortoise light are correctly wired.

- Clutch switch is correct.

2 . Hydraulic pressure switch

Engine stopped (disconnect fuel injector pump
shut-off valve : series 1000 engines).

Declutch and turn over the starter without starting the
engine for no more than ten seconds (only do this if the
ambient temperature is greater than 10° C).

The hydraulic pressure warning light should illuminate
when you declutch. After a few seconds of turning over
the starter. the hydraulic pressure warning light
extinguishes. Stop operating the starter. The warning
light should re-illuminate.

This shows that :

- The 17 bar circuit operates and is primed.

- No major hydraulic leak on the circuit.

- The 17 bar pressure switch is connected and appears
10 be operating.

-l

12A01.5

3 . Hydraulic pressure switch

Reconnect fuel injection pump shut-off valve (se-
ries 1000 engines) and start the engine at idling .
The hydraulic pressure warning light should
extinguish, Wait 4/5 seconds.

Accelerate 1o more than 1500 rev/min. Wait 4/5 se-
conds. The warning light should remain extinguished.

This shows that :
- The 17 bar circuit appears 1o be normal.

4 . Differential lock

Engine idling

4 WD light iliuminated.

Press cifferential iock buttorn.

Ditterenual lock light illuminaies,

Press c:fferential lock button again,
Differential lock warning tight extinguitshes.

This srows that .
- Differential lock button is correct.
- Differential lock warning tight is correct.

5 . Brake switch

Engine idling

4 WO light illuminated.

Press differential lock button again.

Differential lock light illuminates.

Unlatcr brake pedals. Appiv light pressure to each
brake cedal in turn. The differential lock warning light
should go out as soon as eacn pedal has left the return
Stop.

This snows that :
- The hwo brake switches are correct and well adjusted.

6 . Four wheel drive

Engine idling

4 WD hght illuminated.

Press ine 4 WD button.

The 4 \'/D warning light shouid go out.

Press aiff.lock button : 4 WD and diff lock warning lights
come gn.

Press poth buttons in turn, both lights should extinglish,

This sriows that :
- 4 WD button correct.

Issue 1 November 1991
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7 . Lift raising/lowering switch

Engine idling

Lift switch in down position. Press the differential lock
button. The differential lock and 4 WD warning lights
come on. Then put it to up position : the differential lock
warning light should go out. Move the switch to down
position, the difterentiat lock warning light should re-
iflurninate (the 4 WD light stays on).

This show;th'at :
- The fift raisingfiowering switch is working properly.

8 . Hare/tortoise range change

Engine idling. Tractor stationary

Operate the Hare/Tortaise change using the lever. On
each movement the Hare/Tortoise warning lights
should illuminate aiternately.

This shows that :
- The hareftortoise is correctly wired.
- The range warning lights are correctly wired.

9.P.T.O.

Enginre idling

Engage the P.T.O.

The P.T.0. warning tight should come on.
The P.T.O. shaft should start to rotate.

This checks that :

- The P.T.0. switch is correctly wired.

- The P.T.Q. warning light is correcity wired.
- The P.T.O. electrovalve is correcily wired.
Disengage the PTO

10. Checking the engine speed sensor
Stop engine

Disconnect 17 bar hydraulic pressure switch.

Start engine on dling.

The hydraulic pressure warning light shouid illuminate.
Wait approx 10 seconds after having released the
clutch pedal. If the engine speed sensor s operating,
the hydraulic pressure warning light will remain
iluminated. lfthe engine speed sensor is not opérating,
the hydraulic pressure warning light and the range
warning light will extinguish after {our seconds.

This shows that :
- The engine speed sensar 1s operating.

Issue 1 November 1991
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Note : Subsidiary check : in these conditions the 4
WD, differential lock and P.T.0. must not be capable
of being engaged. If these functions are operating,
this means that there is a problem with the wiring ot
the hydraulic pressure swilch.

Reconnect the hydraulic pressure switch.

11 . Checking the P.TO. speed sensor
Engage the P.T.O. with engine idling.

Disconnect the P.T.0. sensor (near the LH lifting ram).
The P.T7.Q. shouid stop after 5/6 seconds and the P.T.0O.
warning fight should begin to flash.

Note : Reconnect the sensor. If this is not done the
P.T.0. would appear to operate butin reality without
progressive engagement and without clutch pro
tection. This is specially designed in such a way
that the user can continue to work even if the sensor
is faulty. If the P.T.O. does not reengage and the
warning light continues to flash, stop the P.T.O., set
the engine at 2000 rev/min for thirty seconds
minimum then re-engage.

12. Checking the forward speed sensor
Start moving

Checkthat above 2 Kphthe hareftortoise range change
is impossible.

This shows that :
- the forward speed sensor is operating.

Note :

These tests indicate that the sensors are present,
electrically connected and operating. These tests
do not prove that they have been correctly adjusted.
The only way to ensure correct adjustment is by
carrying it out again :

- Screw down the sensor fully against the pinion
teeth, without forcing it.

- Slacken off the sensor by half to three quarter turn.
- Lock the securing nut moderately - maximum
20Nm.
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13. Hare/tortoise range solenoid wiring
Drive the tractor forward and change the range several
times. checking that the forward speed changes. Also
check that the range warning light corresponds to the
range actually engaged. Above approx 2 Kph | it
should be impossible to change the range.

14. Four wheel drive solenoid wiring

Drive the tractor forward at approx 4 Kph. Make as tight
a turn as possible. Engage and disengage the 4 WD
alternaiely several times. When 4 WD is engaged you
should see the front wheels skid and fee!l a jerk as you
engage and disengage.

This snows that :
- The iront axle solenoid is wired and operates.
- The irant axle clutch is operating.

p—

12A01.7

15. Differential lock solenoid wiring

Whilst moving along at 4 Kph engage the differential
lock.

The 4 WD will engage as well. Make a tight turn, raise
and lower the lift. The diff.lock warning light should
illuminate and extinguish : you shouid see the rear tyres
skid when the differential lock is engaged. and feel a
jerk as you engage and disengage.

This shows that :
- The soienoid is wired and operating.
- The differential lock is operating.

16. Checking the non synchro earth wire
Check presence of a «2 Kph» earth wire on C1(black
wire} to ETCU.

If the wire is not presentcheck that C1 terminal of ETCU
box is connected to ground. If not add an earth wire,

Issue 1 November 1991
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12 BO1 Checking and repair with tester

CONTENTS
. A General 2
B. The ETCU tester 2
C. Correct operation 6
D. Incorrect operation 10

E€. ldentitication of terminals on tractor riuiness connactors 14
F. Wiring diagram (with Autotronic) 15
¢ G. Wiring diagram (without Autotronic) 19
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A . General

The «Autotronic» is an electronic system including :
- inputs

- Electronic Transmission Control Unit (ETCU)

- outputs

The inputs are created by signal sent from :
- The sensors

. Engine speed

. Forward speed

. PTO speed

- The switches :
. hydraulic pressure
. Differential iock
.AWD
. Lift raising/lowering
.P.T.O.
. HarefTortoise
. Brake
. Clutch

- The earth wire :
. hon synchro

- Power supply :
.+ 12 volts
. Earth

The outputs activate the following components :
- The warning lights :

. Differential lock

. 4WD

.P.T.O.

. Qil pressure

. Hare

. Tortoise

- The solenoids :
. Differenual lock
.4 WD
.P.TC. cluich
. HarefTortoise

According to the state of the inputs (if there is a signal
or not), the ETCU controls the corresponding outputs.
To check a correct operation of an ETCU system, it is
necessary 10 control simuftaneously the inputs and the
outputs of the ETCL. i.e. 1o visualize the state of inputs
and outpuls. The ETCU tester is the quickest and most
efficient equipment to perform this check.

Issue 1 November 1991
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Remarks

- The test procedure must be carried out in the proper
order.

- When a ETCU box has been changed, the test
procedure should be carried out from start to finish.

Recommended equipment

- 1 ETCU Tester with its harness : 3584002 M92

- 1 Muitimeter : MF 3005

- 1 Test screwdriver 12 V.

- 2 Test leads

- 1 Repair kit comprising :

. Repair wires with terminals

. Service tools : 3580817M1, 3580818M1, 3580820M1

B . The ETCU tester

The tester is connecled between the tractor harness
and the ETCU. The Tester is fitted in parallel with input
and output lines. .

Description

- On the front face. a decal shows all the inscriptions
corresponding to the inputs and outputs. On the left
are the inputs, on the right are the outputs such as
solenoids. In the middle, are the warning lights which
are also on the instrument panel. near the Hare/
Tortoise Range lever.

- On the side of the Tester, are the terminals to atiow to
make measures without removing the connectars.
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Tester installation (see page 5)

- Remove the ETCU box cover and disconnect harnes-
ses at junction A.B.C.
Caution : To disconnect each connector, press the
blade lock as shown by the arrow (Fig. 1).

- Connect the male connectors of the tester harness to
the corresponding female connectors of the ETCU.

- Connect the female connectors of the tester harness
to the corresponding male connectors of the ETCU
harresses.

Note ; When a warning light illuminates on the
Tester, this does not mean there is a breakdown,
but that the control signai comes to or goes out the
ETCU.

. Example : When the diff lock button is pressed. the
following warning lights should appear on the tester :
- Diff.lock switch
- Diff.lock light
- Diff lock solenoid

Fig. 1

Because the ETCU installation 1s a system with inputs
and outputs, the investigation of a breakdown is based
on the following possibilities :
1) The diff lock button input signal does not come to the
ETCU :
Check the circuit fram the input component
{example : switch).

2) The input signal comes to the ETCU but no signal
comes out of the ETCU to the output (solenoid or
warning light)

The ETCU is probably faulty.

. 3) The input signal is present on the ETCU.
The output signal is correct, but the selected
function is not obtained :
Check the circuit to the controlied componert (for
example : solenoid. warning light).

Ifsomething appears wrong in the correct operation
section, refer to the same section in incorrect
operation (12 B01-10 to 17},

Precaution to be taken

o avoid damagirg the tester. oniy carry out
the tests described in this procedure.
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Tester description
SR
OOOEOEOEOOOOEOEOE
| ©O0000OOOOOOO
p - I > - o o (we) Yy O (] )
\_ ®» 3 Z 5 o o N Ne o Y,
~ \
(23) cuuten swirck + BATTERY (38) GROUND ’
BRAKE SHTCH gg:gggo(?;;) . ENGINE SPEED

LTSI | AUTOTRONIC | (55) Proseeen

TESTER VEHICLE SPEED
* MASSEY FERGUSON
OIL PRESS LIGHT

DIFLOCK SWITCH DIFLOCK LIGHT @ DIFLOCK SOLENOID
4WD SWITCH 4 WD LIGHT @ 4 WD SOLENOID
RANGE SWITCH HARE LIGHT RANGE SOLENOID
PTO OPTION SW TORTOISE LIGHT
(ECONOMY PTO) P
PTO SWITCH PTO LIGHT @ PTO SOLENOID

X )

Green terminai : non synchro connection

(D= -
EB}//’ Al

White terminai creeper gear switch (if fitted)

P
simutation (to /A8, )

simulation {to A-1 ),
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Tester harness installation
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C . Correct operation
Note : The following procedure applies from serial n° N047049.
For previous tractors refer to service manual n° 1646650 M1
PROCEDURE CAB AND INSTRUMENT PANEL ON TESTER
TEST N°1 - Power supply - Engine stopped
Ignition off 4 WD light
Deciutch Oil pressure light come on Clutch switch
Hare/Tortoise light Qil pressure light

| Hare light and range cotne on
‘ solenoid or .
Tortoise iight
[ 4 WD light

Re-engage cluich

After 4 seconds. the lights
go out

Alter 4 seconds. the kights go out

TEST N°2 - Hydraulic pressure switch

- Engine stopped

Deciutch

4 WD light
Oil pressure light
Hare/Tortoise light

} come on

Clutch switch light
Oil pressure light
Tortoise fight or
Hare light and range
solenoid

4 WO light

come on

Operate the starter without
starting engine

Oil pressure light goes out

Engine speed light comes on
Qil pressure light goes out

®

TEST N°3 - Hydraulic pressure switch

- Engine idling

Start the engine

Hare/Tortoise light

4 WD light } illuminated

Tortoise hght or
Hare hight and range
solenoid

4 WO light

Engine speed light

illuminated

Issue 1
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Autotronic
PROCEDURE CAB AND INSTRUMENT PANEL ON TESTER
TEST N° 4 - Differential lock - Engine idling
Press the diff. lock button Dift. lock light comes onh Diff, lock swiich
{holding on) 4 WD light } remain Dift. lock light come on
Range light illuminated Diif. lock solenoid
4 WD light
) Hare light and Range
- sta
solenoid or Tortarse light { =Y
Engine speed light
Release diff. lock button Diff. lock lighf Diif. lock switch goes out
4 WD light remain illuminated
Range iight
Press oiff. lock button once Diff. lock light goes out Diff. lock sight }
. ‘ ‘ go out
Diff. lock solenoid
TEST N- 5 - Brake switch - Engine idling
Press diff. lock button, Diff. lock light come on fof, lock switch
4 WD light Diff. lock light come on
Diff. lock sclenoid
4 WD light

Hare light and Range
solenoid or Tortoise light
Engine speed light

} stay on

Appiy hght pressure 1o each
brake pedal in turn

Ciff. lock light goes out
4 WD light stays on

Brake switch comes on
Diff. lock sotenaid

Diff. lock light

when pedai is pressed

} go out

TEST N’ 6 - 4 WD - Engine idling

Press ana release brake
pedal

Brake swstch comes on
when brake pedal is pressed

Press < WD button for less
than 2 sec.

|
|
|

4 WD hght goes out

4 WD swiich comes on
when bution pressed

4 WD hight goes out

4 WD scolenaid comes on
when tractor starts moving

Issue 1
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PROCEDURE CAB AND INSTRUMENT PANEL . ON TESTER

TEST N°7 - Lift raising/lowering switch - Engine idling

Engage diff lock | liftflower
switch in neutral or lower

Move iift/lowering switch to Diff. lock light goes out | Lift switch B7 comes on
lift position Diff. lock light
) . . o out
4 WD light stays on 1 Ditt. lock solenoid 9

4 WD light stays on

TEST N°8 - Hare/Tortoise range change -Engine idling - Creeper gear disengaged - Tractor stationary ’

Tortoise light iluminated ' Range solenoid illuminated '

Move the range lever Hare light } Alternately  Hare light anc Alternately
I orTortoise light

| each change

!

;

. |

i Range switch comes on t

TEST N°9 - P.T.O. - Engine idling

Engage the P.T.O. + P.T.QO. light comes on P.T.O. switch
P.7.0. light
P.T.O. solenoid
P.T.O. speed sensar

come on

Disengage the P.T.0.

it economy PTO fitted P.T.0. option svatch light comes on ,
engage it {shaft not rotating)

TEST N°10 - Engine speed sensor - Engine stopped. disconnect e hydraulic pressure switch

Start engine on idling Hydraulic pressure light ! Hydraulic pressure light stays on 1
Range light } stay on -
Waut for 10 seconds after 4 WD lignt i Engine speed sensor
having released the cluich l 4 WD light
pedal Hare light and come on
| Range solenoid cr
‘ Tortorse hight
Recannect the sensar b
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PROCEDURE

CAB AND INSTRUMENT PANEL

ON TESTER

TEST N°11 - PTO speed sensor - Engine idling

Engage the P.T.O.

P.T.O. light comes on

Engine speed illuminated
P.T.O. switch cames on

Hare hght and
range solenoid or

} illuminated
Tortoise light

P T.0. light and
P.T.O. solencid } come on
P.T.Q. speed
Disconnect the P.T.O. sensor | F.T.C. light should begin to flash | P.T.O. speed light } go out
The P.T.0. shouid stop P.T.0O. solenaid light
rotating after 4.5 seconds
g light flashes

1 P.T.G.

Reconnect sensor

TEST N°12 - Forward speed sensor - Tractor moving

Engage 4 WD

Check that above 14 kph,
4 WD disengages
automatically

4 WD light shiculd go out

Forward speed sensor on
4 WD light goes out
4 WD solenoid comes on

Then decreass speed
below 14 kph

4 WD light comes on

Forward speed sensor stays on
4 WD light comes on
4 WD soenoid goes out

TESTSN°13-14-15-16

These tests are covered in the operation and checking {without tester). If you encounter problems refer
12dand 16 of incorrect operation. page 12B01-13)

ton® 13- 14 -

Issue 1
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D. rati ¢) Hydraulic pressure switch

incorrect ope ation 1} Check resistance between D1 ana the feed wire
The numbers in brackeis {) correspond to the numbers (gr_eerr: ) connected 1o the hydraulic pressure
of the tester lights or test jacks on the side. SW}tCR 55 10 65 e, S
The numbers notin brackets correspond tothe terminal i g = SQO h 2. ;orrgct "l? ue. See 2.
of the tractor harness connector . It & = 0. short circuit on line D1
For example - if R = mhmty. break on line D1. Check the
(A1) = Femnale test jacs on tester side res'lsctje_ince Oéothe portion of wire
A1 = Terminal 1 onccrnector A of the tractor harness including the {1 resistance.

12B01-14),
(see 128 2) Checkresisiance between D4 and the black wire

To prevent a short circuit and therefore da- connected to the hydraulic pressure switch.
mage to the tester ensure that when putting :: g f ? t(_z._tcorgect.kSee I‘3' D4
ajump wire from another terminalto (A1), (A1) must = niimily, break on iné

be the last to be connected. _ _
sttob 3) Disconnect the hydraulic pressure switch. .

In case of only one ner-~orking output. report directly Cr;fegx res;:stsazmcr? bewlveen D1 ana D4.
to the correct paraaraca a. b, c or d. = U8 shortcircut
i R = nfinity, correct. See 4.

4} Measure the resisiance between the two

GROUND terminais of the hydraulic pressure switch,
correct values
Bad ground connecizs of the ETCU may cause an R = infinity, when engmne stopped
intermittent incorrect . 2rxing of the electronic system. A = 0 Q. when engine running

Always check resisiar e between terminal A8 of the

If not. hydraulic pressure switch fauity
harness and the nega:ve terminal of the battery.

TR=-0Q . correc:
If other value : check zround connections on battery  d) Instrument panel hydrauiic pressure warning
or on czarbox cover light oft
Shunt (A1) - {A13) with a 1est lead.

TEST N° 1. Checking power supply - g;r;e warning light does not come on : check line
lf no hght on insirumie~: panel check a. b and c. - If the warning light comes on refer to ihe instruc-
a) Power supply ©~zine stopped - ignition off tions in paragraphs a. b and ¢ above. .

Check voltage bet:.zen Al and AB

v =12V correcifigure. No problem in power  e) Instrument panel 4WD light oft

supe v {see b) See test 6d. page 12B01-11
v =0v :incecrrect figure. Check voltage
betv.een A1 and chassis f) Hare and Tartoise light off
IV = 12 V: brez- on line A8 See test 8 b and c. page 12B801-12

fV =0V :brea- online Al
- . .
b) Clutch switch TEST N .2 . Hydraulic pressure switch
Tractor starts wher
you declutch Clutch switch
Tractor does not 31371 correct tcee )
when clutch engagsa

a) Hydraulic pressure switch
If the tests performed in paragraph 1C are OK,
continue the procedure as {ollows :
- Check pressure in 17 bar circuil.
- Start engine : check swilch closes at 17 bar.
- Stop engine : check switch opens at 9+ 0.9 bar.
- It opening and closing are correct with tractor

Igmition off, depress the ciuteh peaat and check
resistance betvee~ A3 and A8 .

HR = i- 1.5 onm _Correct value

1 R = infinity oreak on kne A3 or clutch running. ETCU 18 defective,
switch faulty (see dagram, , .
sage 14) b} Engine speed sensor

See test 10 page 12B01-12
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TEST N° 3 . Hydraulic pressure switch

See test 2 page 12801-10.

TEST N° 4 . Differential lock

Engine idling, operate the differential lock button.

a) Dift. lock switch
fnput {B1) does not come on, neither do outputs (Ad)
{C11)
Now shunt between (A1) and (B1)
{Ad) and (C11) come on, then check line B1, fuse
F12, switch supp!y or switch
{A4) or (C11) remain extinguished. refer to following
instructions

b) Diff. lock warning light
Output (A4) does not come on. shunt between (A1)
and (A4). tf (A4) ana the diff. 1ock warning ight
illuminate, the ETCU is fauity.
If (Ad) comes on and the diff. lock warning light on
instrument panel remains extinguished then check
line A4

c) If output (C11) does not comes on :
Measure voitage between {C11) and (A8)
It oV : ETCU is faulty
12V : check line C11

TEST N° 5. Brake switch

Engine idling, operate the gifferentiat fock button to
engage the diff. lock.

Press on each brake pedal in turn.

Warning lights (Ad4) and (C11) go out.

Warning light (A10) iluminates

a) The input (A10} remains extinguished, therefore
{Ad4) and {C11) stay on.
Shunt between (A1) ana (A10)
if{Ad) ana (C11) come off. check line A10 (fuse F 14.
brake switch....).
If (A4) and (C11) remain extinquished. see instruc-
tions b - c.

b) The input (A10) comes ON and (A4) and (C11)
stay on :
ETCU faulty f test 4 was correct.

12B01.11

TESTN° 6.4 WD

Engine idling. 4 WD light ON. operate the 4 WD button
after having pressed the brake pedail.

a) It input (B2) does not come CN, therefore (A11)
remains ON
Shunit between (A1) and (B2) ior less than 2 se-
conds
if (A11) comes OFF. then check line B2
If {A11) remains ON, refer to next paragraphs.

b) If (B2} comes ON and (A11) does not come OFF
the ETCU is tauity

c) If the output (C4) does not illuminate when
maving
Measure vollage oetlween (C4) and (A8)
it = 12V : checkline C4 (o olenoid.
if =0V : the ETCU or the forward speed sensor
are gefective 1s= 1est 12 p. 12B01-
13).

d) if the output (A11) does not come on
Shun: between {A1) ara (A11)
If (A11)anc 4 WD warning ligh: come on. the ETCU
or its connections are faulty.
¥ {A11} comes on and the 4 WD warning light
remains extinguished. check ine A11

TEST N° 7 . Lift raising/lowering switch

With the electronic it operating normally, push the
differenual lock button. so that diff. lock and 4 WD
engage. Pul the lift/lower tcagie swilch to the lift
positicn.
Warning light {(Ad) ana {C11) go out
Warning light (A11) remains illuminated.
a) Warning tights (A4) and (C11) remain ilumina-
ted.
Shunt between (A1) and (B7)
If (A4) ana (C11) go cut, checr ine BT (connection
between ELC ang Autoironic;
If (A4) 1t (C11) stay on. i~z ETCU or its connec-
tons are faulty
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TEST N-° 8 - Hare/Tortoise range change

if a creeper gear is fitted, carry out the tests with
creeper gear disengaged.

With engine idling, operate the range lever HarefTor-
loise.

{C8) should come on each time a range is selected.
{B5) or (B3) will come on aiternately

{C10) will ituminate every time (B3)is on.

a) input (C8) stays off.
Shunt between (C8) and (A1) whiie maintening the
range lever on left position.
if (B5)or (B3) comes on. check line C8
if (B5)and (B3) remainoff, ETCU or its connections
are faulty.

b} Qutput (B3) never illuminates
Shunt between (A1) and (B3)
if (B3) and the Hare warning light come on. the
ETCU or its connections are faulty.
If {B3) is on and the Hare warning fight remamns off,
check line B3.

¢) Cutput (B5) never iffluminates
Shunt between (A1) and (B5)
If (B5) and the Tortoise warning light illuminate,
ETCU or connections are faulty.
If (B5) illuminates and the Tortcise light remains oif,
check line BS
If each time you change the range, the opposite
warning light for the range selected illuminates. the
wires have been crossed at the warning lights.

d) Cutput (C10) never comes on
Measure voltage between (C10) and (A8). Cperate
the range lever.
12V orQV according to the position of lever check
line C10
It always OV, no matter whatthe position of the lever,
the ETCU or its connections are defective.

TEST N’ 9. PTO

Engine idling - engage PTO
(B6) (A7) (C5) {A5) come on.
a) Input light (B6) stays off. theretore (A7) (C5) (AS5)
as well
Shunt between {BB) anc (A1)
It (A7) or (C5) or (AS) come on. check line B
It (A7). {C5) and {(A5) remamn ofi. ETCU or its
connechions are faulty

Issue 1 November 1991
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b) Output (A7) does not come on
Shunt between (A7) ano (Af¥)
If {A7) and the P.T.Q. warning light come on, ETCU
or Its connections are faully.
¥ (A7) comes on and the P.T.O. warning light re-
mains extinquished, check iing A7

c) Output (C5) does not came on
Measure voltage between (C5) ana {A8)
If value = 12V, check line C5
if value = 0 V . ETCU or cennections are faulty

d) Output light (A5) does not come on and the PTO
shaft is not rotating
Check solenoid or line C5.

e) Output light (A5) does not come on and PTO shat'.
is rotating
Measure resistance between D6 arna D7
If R =4500hms : check connections D6 ana D7
Check the adjustment of the P.T.0. speed sensor.
i R = ohm: cshort circuli on wres DB and D7
lf R = nfinity : break on iine D& or D7

TEST N° 10 .Engine speed sensor

a) Engine stopped, disconnect connector D
Measure resistance between D2 and D3
If R = 450 ohms : check cannections D2 and D3 to
ETCU ihen see b.
If R=0o0hm:shortcircuit between lines D2 ana D3
If R = infini : break on iine D2 or D3

b) Sensor adjustment .
Screw down the sensor until it is ;v contact with the
pump gear.

Slacken otf by 1/2 to 3/4 of a turn. ek the securing
nut o 20Nm max.

TEST N 11 .PTO speed sensor

a) Engine stopped. disconnect connector D
Measure resistance between D6 and D7
I R = 450 ohms : check connections D6 and D7 on
ETCU then see b.
If R =0ohm:shortcircun between lines DB and D7
If R = infiey - break on ne D6 or D7

b) Sensor adjustment
Screw down the sensor untl it 1s in coMact with the
PTO gear
Slacken oif by 1/2 10 44 of a turn, ock the securin’
nut to 20 Nm max.
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TEST N° 12 . Forward speed sensor

a) Engine stopped, disconnect connector D
*Aeasure resistance between D4 and DS
*R = 450 ohms : check connections D4 and D5 on
ZT7CU then see b.
‘R =0 ohm : short circuit between lines D4 and D5
‘A = infini : break on tine D4 or D5

b) Sensor adjustment
Screw down the sensor untii it is in contact with the
cifferential crownwheel.
Siacken off by 1/2 to 3/4 of a wrn, lock the securing
~ut to 20Nm max.

TEST N° 13
solenoid wiring

If :=s1 8 was correct, check the solenoid {line C10.

Hare/Tortoise range

TEST N° 14 . 4 WD solenoid wiring

If :est 6 was correct, check the solenoid (line C4,
ground,...)

12B01.13

TEST N° 15 .Differential lock solenoid
wiring
if test 4 was correct. check the soienoid (line C11,

TEST N° 16 .Checking the non synchro
earth wire

Check that a black wire connecied to earth is present
on the terminal C1. If it is not the case, check that the
terminal C1 of the ETCU is connected to ground. If not,
add an earth wire.

Note : (C7) warning light should not be illuminated,
otherwise check for a short circuit on line C7.
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E. identification of terminals on tractor harness connectors

! —ir e bt 12V
i 3
L Zr %—35 21 € 2| i
7 a7 3| a
| <~ & S0y 179 1BP15) h14a
. @23 209 T
g 4 ] a
g F I I
i
CONNECTOR A 'L+ - + + &
| - 7
f + & 'sL J‘ O o ’
73 2 o9 8 LJ
T 7T0 T T . v
Jd T = 4~ CONNECTOR B
: L
* - HI
* e
=V 4 3 \18
ql: 20 .
24® 25 ® 26/ 13
E - 3 33 al =
29 L+ 2V
VB 4 + _ CONNECTORD
TS ¢y 7T
-1‘!" _I.'.J_ 9 _!_ '_ 1 l_ 4-_ 5_ i_ 7
1T 1 ITT T 17
[N
| CONNECTOR C
; g ¢© ; Zl T zl 3| =z 8
:
| Doa ||| M ®
1
| Wl A7 HERNE
¢ z
| /7] )
6 of 4500 | 4S0N 450n
—— L av
|
Wire cotour Component description 17 . Tortoise warning hight
B = Whie 3. 4 WD sclenowd 18 . Economy PTO switch
BL = Biue 4 PT.0O. solenod 20  Brake switch
G = Grey 5. Differenual lock solenow 21 Starler swatch
J = Yellow A HarefTortoise solenoid 22 Oifferenval lock warning hight
M = Brown 7 HarefTortoise switch 23. P TO. warning hght
4 = Black 8. PT.O. speed sensor 24 . O pressure warnmng hight
O = QOrange 9. Forward speed sensar 25 . WD warmmg light
R = Red 10 Engine speed sensot 26 . Lt rasmgaowenng swiich
RO = Pink 11 Hydrauh¢ pressure switch 27 0 Fuse 10A
¥ = Green 13. PT.0O swich 29 . ulop ghts
Vi = Violet 14 Differential lock button 33 . Mon synehro canh wire
C = Lght 15 - WD bution 35 Calety swien .
F Dark 16. Hare warning hght 37 . ularter motor
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: Wires colour

F . WIRING DIAGRAM {(with ETCU) A - Ao
Components description B = White

1. Transmission control unit box (TCU) BL = Blue

2. PTO brake solenoid " G = Grey

3. 4 WD solenoid J Yellow

4 PT.O. solenoid M = Brown

5. Différential lock solenoid N = Black

6 . HarefToroise solenoid O = Orange

7 . HarefTortoise switch R = Red

8. P.T7.0. speed sensor RO = Pink

9. Forward speed sensor V. = Green
10. Engine speed sensor VI = Violet
11 . Hydraulic pressure switch (17 bar) C Light
13. P.T.O. switch F Dark

14 . Differential lock button

15. 4 WD button N _ ¢
16 . Hare warning light Wiring diagram abbreviations

17 . Tortoise warning light Emb . End

18 . 4 speed PTO switch - + AC + alter contact

19. PTO brake switch * +P Permanent live

20. Brake switch
21 . Starter switch
22 . Differential lock warning light

.

Engine harness wiring
Lighting harness wiring
not connecied on tractors with super

23 . P.T.0. warning light

24 . Oil pressure warning iight

25. 4 WD warning light

27 . Fuse 10 A (io starter + permanent)

28 . Fuse 25 A (to starting contact + after contact)

creeper gear

Connector identification

34. FuseisA (brake Contact) A : 13_Way connector on TCU
35. Safety switch B : 9-way connector on TCU
36 . Alternator C : 11-way connector on TCU
37 . Starter motor D : 7-way connector on TCU
38 . Battery C1 : 9-way black connector, under engine hood
39. Fuse 7.5 A (instrument panel) C2 : 9-way black connector, red band. under
41 . Fuse 75 A (ELC permanent supply) engine hood .
67 . Speedshift switch C3 : 6-way black connector
68 . Speedshift solenoid * C4 : 5-way white connector (instrument panel)
C14 : 5-way white connector
* Not controlled by the TCU C27 : not connecled
C30 : 2-way black connector
Harness identification C31 : 7-way white connector {instrument panel)
{a) Main harness, instrument panel C32 : 1-way black connector
(p) Engine harness C33 : 2-way biack connector
(d) Console harness C34 : 2-way black connector
(m) Electronic harness. instrument panel C35 : 2-way white connecior
(n} Electronic harness, cabfconsole C36 : 3-way white connector
(o) Battery harness C37 : 6-way black connector < way
(p) Electronic harness transmission C42 : 8-way black connector under instrument panel |
{(a) Sensor harness C43 : 1-way white connector
(s) Harness, instrument panel and ETCU C45 : t-way black connector

(v) Harness. instrument panei ighting
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SIMPLIFIED DIAGRAM
Components description

. Transmission control unit box {TCL)
. PTO brake solenoid -

. 4 WD solenoid

. P.T.O. solencid

. Difiereniial iock solenoid

. Hare/Tortoise solenoid

. HarefTortoise switch

» PT.0. speed sensor

.~ Forward speed sensor

10 . Engine speed sensor

11 . Hydraulic pressure switch (17 bar)
i3. P.T.O. swich

14 . Differential lock bution

15. 4 WD button

16 . Hare warning light

17 . Tortoise warning light

18 . 4 speed P10 switch -

19 . PTO brake switch

20. Brake switch

21 . Starter switch

22 . Difterential lock warning light
23. P.T.0. warning light

24 . QOil pressure warning light

25 . 4 WD warning light

27 . Fuse 10 A {10 starter + permaneni)
28 . Fuse 25 A (to starting contact + aiter contact)
34 . Fuse 15 A {brake contact)

35 . Safety switch

36 . Alternator

37 . Starter motor

38 . Battery

39 . Fuse 7.5 A{instrument pane!)
40 . Fuse 7.5 A (hil - engine running;
41 . Fuse 7.5 A (lift + direct battery)
53 . Lighting switch

o4 . Fuse 75A

95 . Resistor

57 . Alternator warning light

67 . Speedshift switch *

68 . Speedshift solencid *

" Not controlled by the TCU

W~ wh =

Wires colour
Aluminium
White Vi =
Biue
Grey
Yeliow
= Brown
Black
Orange
Red
Pink

Green
Violet
Light
Dark

o m@ >
=
oo

DIVOZZ~0Q
I

O
o

12B01.14)

Connector identification

A 13-way connector on TCU

B : 9-way connector on TCU

C : 1t-way connector on TCU

D 7-way connector on TCU

E . 3-way white connector. Autotronic/Sensors
harnessfjunction with Datatronic. connector Y)

Q. 2-way white connector, TCU junction with ELC
harness (connector M)

AD : 5-way white connector, console harness junc-
tion with Daiatronic andfor ELC (connector AC
or N)

AE : B-way black connector, instrumen: pane! har-
ness junction with Autotronic harness

AH . 2-way black connector, permaner: power
supply to "Auiotronic”

Al B-way black connactor

AK . 1-way black connector. switches oower
suppily (igniiion on}

AL 1-way white connector

AM : 2-wayhblack connector. EL.C power supply and
ground

AN : 4-way white connector. ELC consaiz lighting

AP 2-way black connector, switches power
supply (ignition on)

AR : 5-way white connector. junction vih instru-
ment panel

AS : 7-way black connector. junction v/ith instru-
ment pane!

AT . 7-way white connector. junction won instru-
ment pane!

Ci : 9-way round black connector loczied under
the enging hood

C? : 9-way round black connecior (rec cand) loca-
ted under the engine hood

C3 : 6-way black connector .
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G . WIRING DIAGRAM (without Au-
totronic)

Components description

. PTO brake solenoid

. 4 WD solenoid

. P.T.0. solenoid

Differential lock soienoid

. HarefTortoise solenoid

. HarefTorioise swilch

11 . Hydraulic pressure switch (17 bar)
13 . P.1.0. switch

14 . Differential lock button

15. 4 WD button

16 . Hare warning light

17 . Tortoise warning light

19 . PTO brake switch

21 . Starter switch

22 . Differential lock warning light

23 . P.T.0. warning light

24 . Qil pressure warning fight

25 . 4 WD warning light

27 . Fuse 10 A (to starter + permanent)
28 . Fuse 25 A (to starting contact + alter contact)
36 . Alternator

37 . Starter motor

38 . Battery

39. Fuse 7.5 4

41 . Fuse 7.5 A(ELC + dwech

67 . Speedshilt switch

68 . Speedshifl solenoid

69 . Telebreaker

70 . Qil pressure switch (17 bar)

~ OO s

Harness identification

(a) Main harness, instrument panel

{b) Engine harness

(d) Console hamess

(m) Electronic harness, instrument pane!
(n) Electronic harness. cab/console

{0) Battery harness

(p) Electronic harness transmission

!

12B01. 1‘
Wires colour
A = Aluminium
B = Whie
BL = Biue
G = Grey
J = Yellow
M = Brown
N = Black
O Orange
R = Red
RO = Pink
V = Green
C Light
F = Dark
Wiring diagram abbreviations .
Emb . End
+ AC + afier contact
+P Permanent live

Engine harness wiring

Connector identification

C1
cz

ca

Cla
C3o
C31
C32
C33
C34
C37
C41
C45

Issue 1

: 9-way black, connector, under engine hood

- 9-way black, connector, red band. under en-

gine hood

. B-way black, connector
- Hveay white, connector (instrument panel)

" s:ay while connector

o 2-way black connector

- 7-way white connecior (ingirument panel)

- 4-way black connector

. 2-way black connector

: 2-way blazk connector

;. 8-way black connecior

: 1-way black connector .
* 1-way black connector
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Autotronic - Dynashift 12C01.1

12 CO1 Dynashift System

CONTENTS

. A. General 2
B. Electronic control unit functions 3
C. Test procedure 4
D. Wiring diagram, without termperature sensor 9
E. Wiring diagram, with temperature sensor 10
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A

. General

The s«Dynashift» system controls consist of six main
COMmponents.

(1)

(2}

Control lever

Located near the steering wheel, to the left of the
steering coturmn, it selects the fourratios A, 8,C. D
without deciutching. It operates a four-position
switch whose terminais are linked to the electronic
control unit {2},

Elecronic control unit

Fixed above the ciutch pedal, it is supplied by the +
12V after ignition line and is connected to eartn
through the Autotronic harness.

Depending on the data sent by the control lever
{switch) {1} and the data provided by the Autotronic
system, (hydraulic pressure, theoretical tractor
speed, engine speed, clutch switch state) it
authorizes gear changes by supplying the soienoid
valves (3) and activating the warning lights {4).
The unit can include an internal system for limiting
speed to 30 km/h {for certain markets).

Autotronic - Dynashift ®

\i4

{3} Solenoid valves
Mounited in an externai valve block at the front right
of the gearbox, they supply the Dynasnift unit.
They have two terminais {supply and earth).

The upper solenoid vaive is identified by Its brown
COnnector. _
The lower solenoid valve is identified by its black
connector.

(4) Warning lights
Located on the instrument panei, they indicate the
Dynashift ratio {A, B, C or D} which is currently
engaged.
it they flash, this indicates that this ratio does not
correspond to the iever position.

{8} The electricali harness connects the differemt
components.

(6} The temperature sensor fitted on the gearb
selector cover 10 measure the transmission ol
temperature. It is fitted from serial numbers :

- 3600 : AZ96013
- 3100 : A290012
- 3000 : A295035
Inthat case, the electronic control umi s fitted with
a 17-way connectorinsteaa of 8 15-way connector.
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Autotronic - Dynashift

B . Control unit functions

The control unit carries out of cenain number of
automatic functions which can easily be checked while
driving the tractor.

1

.Time delay

By moving the lever directly from position A to
pasitions C or D the Electronic Control unit will shift
the intermediate ratios.

Example : If the lever is maved from A to D, gearbox
ratios B, C and D are engaged in succession. This is
indicated by the warning lights.

This does not apply when the theoretical tractor
speed is zero and the clutch is depressed.

The shifting of the intermediate ratios is interrupted
when the clutch is depressed while the tractor is
moving {simultaneous change of the Dynashift and
the synchromised gears).

2.Max. engine speed

All shifting of lower ratios are ignared when the
engine speed measured by the Autotronic Sensor is
greater than 2400 rev/min.

3.Engine speed drop

If, during an automatic ratio change {see paragraph
1), the engine speed falis by mare than 12 %. the
system locks itselt in the gear engaged. The
corresponding light flashes.

A change to the next gear will only be authorized if
the engine speed rises again.

4.Hydraulic pressure drop

When a hydraulic pressure drop is detected by the
Autotronic pressure switch, the Electronic Control
unit goes into «Alarm» mode. The four instrument
panel warning lights go on. The engaged ratio is
locked but the system will automatically change to
ratio D as soon as tractor speed is zero.

5. Electrical fault detection on control lever

If the Electromic Control unit detecis an electrical
fauit on the control lever, it goes into «Alarm» mode
and wall ;

- automatically change to D ratio

- light the A, C and D lights

In this case. check the lever lines as indicated in test
3 of the test procedure,

Issue 1
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6.Electrical fault detection on solenoids

(Electronic Controf unit with 17 terminals

only)

If the Electronic Control unit detects a break on the

solenoid lines, it will shift to alarm mode ang :

- change to D ratio

- light A, B and D lights for a fault on soienoid EV1
{hrown connector)

- light B and C lights for a fault on solencid EV2 (black
connector)

in that case, check line continuity.

.Speed limit 30 km/h (for certain markets)

The centrol unit prevents the maximum legal speed
being exceeded by automatcally selecting the lower
Dynashiftratio(e.g. : 4 Dto4 Cor4Cto48).
Before the change, the light for the engaged ratio
flashes, then the 4 lights flash to inform the operator.
To take over control of the system, the lever must
then be returned to the positian corresponding 1o the
ratio which has just been sutomatically seiected.
Warning: This limit takes account of the
theoretical tractor speed measured by the
Autotronic sensor and not the real speed
measured by the Datatronic radar.

8. Temperature monitoring

if the temperature of the transmission oil is below 0°

Ceisius when the tractor is started, the Electronic

Control Unit will shift to alarm mode and :

- maintain D ratio engaged whatever the lever pos:-
tion is,

- light A and O are on.

With 30 km/h version, if the speed of the tractor

exceeds 30 km/h while the temperature is below 0°

Celsius, the Dynashift will automatically shift to B

ratio.

in all cases, as soon as the temperature reaches the

0° Celsius limit, this will be indicated by :

- A and D lights flashing {40 km/h version)

-Dor Blight flashing according 1o engagedratio {30

kmy/h version).

It will be possible to change the ratio after having put

the control fever on the position corresponding to the

engaged ratio (D or eventually 8}
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12C01.4

Autotronic - Dynashift

C . Test procedure

The system has its own test program.
A testswitch {1} is installed on the unit electronic circuit
(Fig. 2} :

- letter W or white dot = "Work" position

- tetter T or red dot = “Test" position
Before carrying out the test. open the box, remove the
printed circuit card and reconnect it to the harness,
Avoid touching the electronic components.
Check that the switch is in "work" position.
tn the event of a fault, check the component concerned,
the line continuity up to the Autctronic system and the
line continuity of the Autotronic-Dynashift unit link.
Note: in all cases, carry out a quick check of the
Autotronic system before referring to the Dynashift
unittest, If a faultis detected, repair it before testing
the Dynashift control unit,

Start the engine.

Test 1: Supply line and warning lights test
- Move the switch to "Test’ position

- The four warning lights flash ten times.

- Then light A remains it {(ready to continue).

Fault:

- It the warning lights do not light at all: check the
power supply (Dynashift connector terminal 8}, the
5A in-ine fuse on the unit supply line, the cab relay
fuses FG, F11, the earth, etc.

- If one iight does not operate: check the buib and the
wirnng {terminals 7, 14, 6. 13 of the connector J1).

Test 2: Clutch switch test
- Move the switch to «Work» position. Lights A and B
must be lit. They must change from A, Bto C, D each
time the clutch is pressed.
Fault:
- Check the clutch switch and the corresponding lines
{terminal 4 of connector J1).

- Move the switch to the “Testr» position.
- Light 8 fit : ready to continue.
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Test 3: Control lever test
Note: a fauit on the lever must have previously been
detected during working.
-Move the switch to «Work» position.
-The corresponding light must ce it for each lever
position.
The solenoid valves do not react.
Fault: Disconnect the tever
- Check terminal 4 supply
- Check the continuity between terminals 1,2, 3and 4
for each lever position (see table).

Connector J3

|9

Termenal 9 2 3

+
+ + | +

+
+ + + +

onme
+

-Check the continuity of the lines between connectors
J3and J1

Lever (J3) | Dynashuft {J1}
O 5
2 1
3 3
4 8

- Move the switch 1o «Test» position.
- Lights A ang B It : ready to conunue.
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Test 4 : Testing solenoid valve supply

according to lever position.

- Move the switch to "Wark" pasitian.

- Check that the solenoid valves are correctly supplied
for each lever position.

Autotronic - Dynashift

Line A B C D
Brown connector Yellow | +12V[+12v | 0V |0V
EVi 7
Black connector Dark ov |+12v] s12v|ov
EV2 blue

CAREFUL : With 17 terminais Elactronic Control
unit, do not disconnect the solenoids to avoid
shifting to alarm mode. The solenoid vaive supply
can be checked using two lamps of 6 watts approx.
{maximum 10 watts).

Fauit:

- Check the suppty directly at terminais 2 and 10 of the
connector J1. f correct, check the fines up to the
solenoid valves and to the earth. H correct, change
the controi unit.

- Move the switch to «Test» position.
- Light C hit : ready 10 continue.

Test 5: Engine speed sensor test

- Move the switch to «Work» position.

- bights A and D must be it when the engine speed is
less than 1000 rpm.

- Lights A, B, C and D mustbe lit when the engine speed
is greater thar 1000 rpm.

Fault:

- Check the continuity of connector ine n°9 Ji.

- Check the continuity of the sensor fines (see
Autotronic tests, connector DY and of Autotronic
output A12.

- Check sensor adjustment,

- Check the Autotronic caiculator.

- Ifitis not possible to reach an engine speed less than
1000 rpm. slightly modify the idle speed adjustment
of the injectron pump.

- Move the switch to «Test» position.
- Lights A ana C lit : ready to continue.

12C01.5

Test 6: Forward speed sensor test
- Move the switch to «Work» position.

- Drive the tractor forwarg:;
. lights A and D must be lit for a tractor speed iess than
3 km/h
. the lights A, 8., C. D must go on for a tractor speed
greater than 3 km/h
Fault:
- First of all, check the continuity of Dynashift
connector line n°1
- Check the continuity of the sensor iines (Autotronic
test) and of Autotronic output A6.
- Check sensor adjustment.
- Check the Autotronic calculator.

- Move the switch 10 «Test» position.
- Lights B and C lit : ready 10 continue.

Test 7 : Hydraulic pressure switch test

- Move the switch to "Working” position.

- Lights A and D must be Iit.
Disconnect the hydrauiic pressure switch to simutate
a hydraukic pressure drop: the four lights must be lit.

- Reconnect the hydraulic pressure switch.

- Lights B and C go off.

Fault:

- First of all, check the continuity of Dynashsft connector
line n® 12,

- Check pressure switch opening and closing (see
Autotronic test).

- Check the continuity of the pressure switch lines to
the Autotronic system.

- Check Autotronic output A13 (12V pressure switch
open - OV pressure switch closed).

- Move the switch to «Test» position.
- Lights A, B and C are it : ready to continue

15-WAY ELECTRONIC CONTROL UNIT

Test 8 : End of test

- Move the switch to «Work» position.

- The four ights go on one by one continuously, this
indicates the end of the test.

- Move the switch 1o « Test» positon.
- Light D 1s int: ready 10 continue,

Issue 1 December 1993
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12C01.6

Return to working conditions

- Move the switch to "Work™ position.

- The soienoid valves and the warning lights must
switch on in accordance with iever position,

17-WAY ELECTRONIC CONTROL UNIT

Test 8 : Temperature sensor lines test

- Disconnect the temperature sensor fitted on the
gearbox selector cover.

- Move the switch to "“Work™ position.

- Lights A, D must be it

- Put a short on the sensar connector.

- Lights A, B, C, D must be iit.

Fault :
- Check lines to the Electronic control unit

- Move the switch to “Test” position
- The light D must be lit ; ready to continue
- Reconnect the sensor

Test 9: Temperature sensor test

- Move the switch to "Work” position.

- The ights A, D are lit if the temperature 1s over 0°
Celsius + 2.

- The lights A, B, C, D are litif the temperature 1s below
0° Celsius + 2.

Fault
- Check the resistance of the sensor :

R=107K2(x 1.3)at 0° Celsius
R = approx. 4.0KQ at 20° Celsius
R =approx. 0.5 KQ at 50° Celsius

- Check continuity hnes
- Check the adjustment of the imtt temperature after
having finished the test.

- Move the swnfch to "Test” position.
- The hghts A, D must be lit = ready to continue

Test 10: End of test

- Move the switch to "Work” position.

- The {four tights go on one by one continuousiy, this
indicates the end of the test.

- Move the switch 1o “Test” position.

- The iights B and D are irt.

Return to working mode

- Move the switch to "Work™ posimon.

- The solenod valves and the warming hights must
switch on in accordance with the lever posiion

Issue ) December 1993
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if the resuits of the test procedure are positive and if the

system still operates incorrectly {(impossible to select

one or more ratios):

- Check the earth very precisely (RH gearbox cover)

- Check the resistances of the two soienoid valves.

- Check the operation of the spools (see pressure

measurement, chapter 8 KO1 p. 5).

Note:

1. Before closing the controf unit, ensure that the
switch is in the "Work" position.

2. If the test is interrupted, disconnect the control
unit and repeat the procedure starting from test
n°1. A test may have been disrupted if the switch
is not moved fully into position.

Checking the low temperature monitorin.

system

- Check voltage between points PT1 and CR4 of the
electronic card (see Fig. 3).

- The voltage must be 3,06 VOC ( 0.1}

- If the vottage 15 not correct, turn the potentiometer
screw fitted over PT1 to obtain the correct value.

Note : It is very important to maintain this

adjustment to keep the low temperature monitoring

operating correctly.

O
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Autotronic - Dynashift 12C01.7
Test summary : engine running
B_Cq O
WARNING LIGHTS ON AO o) @]
SWITCH POSITION IN WORKING POSITION IN TEST POSITION FUNCTION TESTED
O | @
“TEST A BCD flash then A Supply and warming hghts
TEST 2 A B or C D deciutched B Cluteh switch
TEST 3 AorBorCorD AB Lever
depending on lever position
TEST 4 Same - Check solenoid valves C Solenoid vaives
supply
TESTS A - D when V < 1000 rev/min AC Engine speed sensor
A B C D whenV > 1000 revimin
TEST 6 A-DwhenV < 3kmm 8C Forwardg speed sensor
ABCDwhenV >3 kmih
TEST 7 A D pressure switch connecteq ABC Hydrauic pressure
A B C D pressure switch switch
disconnected
15-WAY ELECTRONIC CONTROL UNIT (WITHOUT TEMPERATURE SENSOR)
TEST B A then B then C D End of 1est
then D continuousky
WORK Actording to lever position Return to working moae

Travail

17-WAY ELECTRONIC CONTROL UNIT (WITH TEMPERATURE SENSOR}

TEST 8
(temperature Sensor
disconnecteq)

TEST 9

TEST 10

WORK

A D open
A B C D shon

ADoaver0°C
ABCDbelow(C
A then B then C then D

Accoraing 1o lever position

D

AD

BO

Temperature sensor
lines

Temperature sensor

Enc of test

Return to working mode

Issue 1
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. Autotronic - Dynashift 12 C01.9
D . Wiring diagram, without temperature sensor Wire _°°'°”' coding :
(up to A296013) B o e O : Orange
BL : Biue R Red
Unit (2) terminal identification G - Grey Y Green
Terminal n° Function J : Yellow VI Violet
1 Theoretical ractor speed (ETCU output) M Brown C Light
Y4 Solenoid valve EV2 N : Black F Dark
3 D ratio selection
4 Clutch pedal swath [earth = declutched)
5 B ratio selection
6 C ratio warning light .
7 A ratio warning light l ‘‘‘‘‘‘‘ 1
8 + 12 V supply |
g Engine speed {ETCU outputi 7 G Connector A Q st J4
10 Sclencid valve EV1 | /1N
1 C ratio selection — :: 7 T r '.-I
12 Low pressure warning light {(ETCU output) j_,ﬂ'"" | 2
13 D ratio warning light 1 'y s = c _._,___;—————Q——l-—lm = — |
14 B ratio warning light -1 ]'3 —1 5 | —:;T_ o — |
-1 1 {
. 15 Earth /E:___—’ﬂ__-q ¥ 7 | e — Ve .—'—! I
Key \ ull | / -
Function \ ! ) ! . a l
SW Key switch fignition) 1“ _______ l | )
c3 6-way connector {see 9 D01 p.5) N 11
C28 1- way connector { see 9 D01 p.5) 8 -— J
F6 Fuse 15 A i—
F11 Fuse 10 Aor 15 A (see 9 EO? p.5) VF i :
CR Cab relay M -
J1 15-way connector, electronic urit v
J2 4-way connector, dashboard 0
J3 4-way connector, lever N
Jd 13-way connector, harness
J5 13-way connector, Autotranic
J6 2-way connector, EV1
J7 2-way connector, EV2
P17 bar
’ BLF
J
® | +—O ~ 3
E.V. l J6
LN |
Parts list o}
{1) Control I_ever L LA *
{2) Electronic control umt | L_ J
{3) Solenoid valves
{4) Warning lights EV.?2 » —» 3
{7) Electronic transmission control umt . | —— l T . D
A 1 8
J7 C
-— ey =
1 .l 1 B
| €L
E.V. STATE PISTON STATE RATIO | * ] AT
EVI EV2? FRONT AEAR — s
| 0 P P A J2
1 P 0 B
1 - .
0 1 (@] P C 1 H
0 0 0 0 D .a " G
\\ = Not ensrgised P = Pressure FRONT REAR =f" J
1 = energised O = Nopressure - -I
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Autotronic - Dynashift

E . Wiring diagram, with temperature sensor {after

Wire colour coding :

12 C01.10

A296013) B : Whie 0 Orange
BL : Blue ] Red
Unit (2) terminal identification G : Grey v Green
Terminal n° Function J Yellow vi Violet
1 Theoretical tractor speed {ETCU output} :JA gl'o":“ c Light
2 Solenod valve EV2 ac £ Dark
3 D ratio selection
4 Chutch padal swith (garth = declutched)
5 B ratio selection
6 C ratio warning light
7 A ratio warning light
8 + 12V supply - —— e —
9 Engine speed {ETCU output) } 1
10 Solenoid valve EV1 ;
]
11 C ratio selaction ( Connector A \ |J5 Ja
12 Low pressure warning light {ETCU output) | S )
13 D ratio warning light o~ — r 3 : — r=_l i T T T T T T T T
14 B ratio warning light 1 ™ ¥ 3| " —— 23—y 1
C;ﬁ:* e ~——© | -
15 Eanth — ; T ' | l
11 s 5 — gy 1
16 Temperature sensor LT3z 1 ¢ 3 i — A | -l
17 Temperature sensor (garth) -—-":,—1 3 1 ¢ Y —— [l . I I L~ !
Juss @ = 7o — v . )
Key \ 4,-,-4—" 1 / I s l I J1 i
Function | -
] - P
Sw Kay switch (igmition) k . —j | 1 4 I : 1 SI /11—7——
3 6-way connector {see 9 001 p 5 |ﬁ' — e — - 4 I —|\_ ____.—Ji
€28 1-way connector (see 9001 p 5 v +_|_! Z T _! M :15
C39 2 -way connector { i fitted ) B p— J 2 1L e
F6 Fuse 15 A M M s | !
Fi1 Fuse 10 Aor 15A{see 9EDT p S) M — ' B |
CR Cab relay o “ L____—-._——-"_' I T
N 15-way connector, electiomic unit a L____________-----l |2
J2 4-way connecior, dashboard v 1 —]
J3 4-way connecior, lever i : L_______..—--—"*"_' I '----_..________1‘o
J4 13-way connector, harness }
J5 13 -way connector, Autorrome N | \
J6 2.way connector, EV1 | s y l
J7 2-way connector, £V2 i I 1
JB 2-way Connactor temperature sensor = —l l
!
[
P:17 bar caol _ ]
—-—
la'l ‘
L-€L
2]
| J ]
gE.V.1 | J N
-— ey
1
Parts list ;42 i
{1) Control lever I [ l & . 4 BLF
(2) Electronic control unit - _I 2
{3) Solenoid valves r 1
(4) Warning lights —.——] EV.2 1
{6) Temperature sensor T I
{7) Electronic transmission control unit J7
[ N |
| " | B x
EV. STATE PISTON STATE RATIO | 81 A
EV.1 Ev2 | FRONT | REAR l_ J \ _J
1 0 P P A J2
1 1 P 0 B -y
0 1 o] P c ! '4 i o}
3 A
0 0 0 0 D 1%, =
&
0 = Not energised P = Prassure iLa' "t J
1 = energised 0O = Nopressure FRONT REAR )

L$
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Datatronic - Use 13A01.1

13A01 Using the Datatronic system

CONTENTS
. A. Generél 2
8. Description of functions 2
C. Usecfthe TPM 3
D. Fuel flowmeter 9
E. Radar 15
F. Programming 15
. G. Checking without tester 18
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13A01.2 Datatronic - Use

-e

A . General

This is an electrical measuring system. the information
from which helps to make better use of the tractor. it

\

electronics.

consists of a plastic box, containing the monitoring [

Dialogue between the computer and the operator is

carried out by means of :

- the digital dispiay (A)

- the decal showing the functions (B)

- a rotating knob (C)

- {ouch sensitive keys (D)

The computer is placed half way up the internal right
hand pitiar of the cab. it is connected {o the whole of the
circuit by an electrical harness which links it in particu-
lar to -

- electronic transmission control (Autotronic)

13
!

:
6

o4G00000000000C0
?
é

(

a LT LT
D MEED ;
ORI SPEED

O P CONTRGL ACTTYE

b o &

- electronic lift controt (ELC)

®

B. Description of functions
ENGINE SPEED

Instantaneous engine sneeq i revimin

PTQO SPEED 1IN rev/min (setection oi 340 or 1000 rpm usINg the Sw.127 0N 1N pane: pesiIce (Ne COMpPULE!

FORWARD SPEED This is the actuai forwara speed of the ractor i reiaice [0 INe grouna o #mih

FUEL/HOUR Instantanecus consumplion in itres per hour,

FUEL/HECTARE Consumption per hectare worked, in litres per hectare U'ndated onily wnen the imnlement 15 working.

ACRES/MHOUR Surface worked per nour. Updated only when ine ympis~ 2nt is working 4 goes nol take inio account the ime
taken up on headland turns.

COSTFACTOR Combines the ime used. enqine rating. consumntion - T curface oRr o o A single iguse wmch vanes IN
PROPORTIOHN 10 ine exvenature per nectare

WHEELSLIP This 1s the actual degree of wheeistip as % age .

WHEELSLIP LIMIT This 15 the hmi fiqure for wheel shp you autnonze 107 == ~eels Abgue s i, ihe woeel ko monitor comes

nio action Frjure shown as %

WORKING WIDTH This 15 the wuth in metres of the implement baing use
ACRES WORKED This 15 the o1 surtace worked in hectares
FUEL UGED This s tne total conswnption in hres of fuel sincn e - Ton wag sang:

FUEL RESERVE

This s ihe ime i NoUrs (unng which you Can Sl wir - AN reOans 2100 Current consurpuon in bitres per
Hngr. Mast e resed wihen g up ine tank.

DISTAMCE This 15 the ot dISIance N metres COVEeraa Sircn e ¢ 7 JCeamar »° L s wuhiflseo e funchon
COUMIER Allows 10 Count and mMamaonse any number gesred 4777 Seamgle. 53'65)
HEXT SERVICL DISPLAYS i (anber H! “xrs DN INe Nest e -

CalCulation O e Dyt s 15 Rat Carned Gul @ o4 oS atde gt e e rurwenney. B this funchon

Issue 1

12aches the figure U v erv lene current 1< aoc SCOUGE T et e unietton SERVICE
whilst Causing the arintay L0000~ to nasn.

Once the serce NAs Laken place, Ihe user resels i 7
AN Cnanae s iigure Aana adust 410 any houtc o

actaunt hgu:c 1250 huurs)

Cenpyier ta s e aeegiegs Hone wasiios, Ihe operator
e ' .:‘

1o reptn e TIURS wik be tr.
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13A01.3

C . Use of the tractor performance
monitor

1. Modifying working parameters

in the course of your work you will need to modify the
working parameters. such as the working width or the
permissible wheel slip.

Exampte : MODIFICATION OF WORKING WIDTH

- Select the function WORKING WIDTH

- Press once the SELECTION Key.
Youwill get a four figure display of the standard figure
{in this case 3m).

- Press SELECTION again.
The display starts to flash.
For exampile it you will replace 3 m by 4 m. turn the
rotating knob C, figure 4 flashes, Then press
SELECTION to memorize the new value.

- in order to adjust the other figures whilst the display is
flashing, press twice on SELECTION. The next figure
flashes.

Notfe : You move from one mode to the other (flas-

hing or not flashing display) by pressing the seiec-

tion key as many times as necessary.

2 . Working position

Meaning : the working position means that the imple-
ment is working, i.e.. for example, the plough is in the
furrow. This means that the headland turns are not
counted.

Automatic control by the lift

As soon as you lower the implement, the working

position is activated.

- Youreach the end of the field : youraise the implement
to turn. When the implement is raised, the working
position automatically ceases to be active.

The working position warning light extinguishes.

- When youiower the impiement again, THE WORKING
POSITION is reactivated.
The working function warning light cormes on alter a
delay of one second to allow the impiement to be
lowered. The area covered is again counted.

Manuai control

Should you not be using the lift, it is possible to control
the operation manually by pressing on the WORKING
POSITION key.

\
J

[ aa3aa |
Q ENGMNE SEED
T
O FORNADLPEED S
O HELHORA
© FRUEUACRE o TIMING
O ACRESAOUR ACTIVE
O CORTFACTOR
O wEnLP
WAEELILP LS T [«] (sjul PDCFEmML
WORKIMG WMOTH ¢
O ACFEAWOPRED

O BUPOONTADN ACTIVE

|

Fig. 1
'
A v
AN
a0
o% ;)
g :'-?:é':"’ o | RESET/MQDE
O PORNADIFLED
O FuELNOUR
O fuELaCE TIING
0 ACPEROUR. o | actve
O COBTFACTOR
o :::E‘:Llll o (IPCOHNTROL
WOHI ING WL T ONOFF
ACFES WORKED
g :::’:m'mn O UPOONUIR ACUIWE
G DT AMCE (Y-oa} |
O CouwtTn )
O wEXT MHWGE / M
e (. / !
1
AN
& /')
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F Qg9 |
J
!
¥-wcmesnn o | aesermooe
O rrosmeo
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vy Thae
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Q OE ANk (v /———_
O coumbimn P
0 ATl J
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13A01.4

3 . Wheeislip monitoring

Operation

If the wneelslip monitoring system is running, the sys-
temconstantly compares the rate of actual wheeislip to
the limit fixed by the operator. :

If the aciual wheeislip is fower than the limit. everything
carres on as normai.

(f the wneelslip becomes excessive (greater than the
imit fixed-by the operator). the system raises the
mplement as much as necessary for the raie of wheel
slip not to exceed the programmed limits.

The sysiem cperates precisely in the same manner as
if the operator changes the position of the depth knob.

Adjustment and use
a) Reset1c zeroin order io aliow the on board computer
10 make correct calculation of the rate of wheel slip.
Whitst moving with the tractor in conditions where
the wheels do not slip {on the road for example).
neverl carry out the operanon wnen working.
- zziect the function RATE OF WHEELSLIP
- Press selection
- Tne screen shouid then show a sequence of
dashes. Keep pressing for 4 seconds approx. until
the display becomes normal,

b} Adustment of permissible Hmit

- Select the function PERMISSIBLE WHEELSLIP.

- Press twice on the SELECTION key,
The display should tlash.

- Adjust the limit with the rotating knob.
Adjustment is made from 01099 % in jumps of 3 %.
The wheel slip monioring unit warning ight is
operating.

¢) Using the wheel slip menitor unit
- In order to use the wheel ship monitoring unit, it is
sufficient to press the WHEELSLIP MONITOR orv
aff key .
The warning light illuminates. so the wheei slip
monitoring system 1s operating.

- As soon as wheelslip exceeds the specified slip {18
*% lor example}. the wheet slip monmitoning unit
cecomes active, e, the computer controt system
lilts the /mplement so as to reduce tracltive inad and
pnng wheelslip back 1o preset limit.
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4 . Initializing the counters

Initial setting

a) Select the function to be initialized. for exampie
TOTAL SURFACE.

b) Press the SELECTION key.
As soon as you press the SELECTION key the
parameter is initialized at its factory preset figure in
this case 0. To change the figure, press SELECTION
again and the display flashes. Setthe figure desired
by means of the rotating knob.

Functions which can be initialized

Function Preset figure i
Total area Oha
Total icel 0 litre J
Total cistance 0
| Counter -h Q |
Service 250 hours

Note : The display may show the value L000 with
L flashing when the service limit (i.e. 250 hours)
is reached.

5. Using the comparative mode

a) Use of this mode enabies the monitoring of the
influence of modifying a figure for one funcuon upon
the cthers, notably the cost indicators. In this way
you can find the optimum setting for the particular
use of the tractor.

b) Use
Generat remarks
This mode can be used for certain functions (engine
speed. PTO, farward mation, fuel/hour. fuel/hectare,
hectare/hour. cost indicator).
Use
You are moving at more than 2 km/h,
You are about to display one of the lunctions using
the coemparative mode,
So you press and hold the selection key.
The aisplay becomes blank{ng display) for one
gecond.
Then iour r's «rrres, appear on the aisplay. This
means that the computer 1s about {o use as a base,
for reierence. 100, Only wien the 4 r's disappear
you can release the setection key.
At ing ume, al the tunclions are at reterence 100.

!

13A01.5
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The new base is memorized so you can see for exam-
ple, the influence of the increase of the engine speed. 4
a change of speed. a change of the depth's. plou-
ghing.... on the consumption, working surface or cost.
You can also choose a compromise between these
possibilities or setect one of these functions in particu-
lar.

Remark : The increase of the engine speed is shown by
indications such as :

-“115" which means increase of 15 % of engine speed.
- "90" which means diminution of 10 % of engine speed.
It is the same for alt the functions. It is paricularly
interesting because you do not have (o remember
figures. You know which kind of adjustment allows to
work on more areas. to consummate less or to make a
more economical wark (see cost factor).

_/

Example
Choose the function which you wish to change and
disptay the effect of that change (in this case : engine
speed).
a) Press SELECTICN
The display moves from the normal mode to the
refative mode ingicated by the character ().

b) Keep pressing the selection key
The display will show «rrrr», it takes an average over
4 1o 5 seconds of the figure for the function as
reference 100.

c) When the display has returned to normal again, by
using the relative mode you can visualize the in-
fluence of this parameter on the other functions.

6 . The counter function

By means of the socket (T} located on the right hand
piltarof the cab (Fig. 11)and a switch (1) located onthe
implement counter display increases by one until each
time this contact is made. —— 2V

=l &t .
o = 3O
Connection (Fig. 12) .

On the 14 pin connector (B) there is an input for the
counter function.

Connect up as indicated. B
An external speciai socket 3581138 M1 is available as .
accessory.

7

Fig. l,
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7 . Wiring for a switch for trailed implement
if you are using a trailed implement, you wili not use the
littlower switch on the lift in order to activate or
deactivate the working position.

One solution consists of pressing the WORKING
POSITION key, eacn time that you turn or if the suriace
covered is not to be regarded as surface covered.
This may however become tiresome if you have to
operate the switch each time that you make a headiand
turn.

It is then more useful to connect a switch to the traited
implement which fulfils a similar function to the up-
down switch of the lift.

Connection (Fig. 13)

QOn the 14 pin connector (B) there is an input for trailed
implement connection.

Connect up as indicated on diagram.

Use the external speciai socket 3581138 M1 suppiied
as accessory.

8 . Use of the radar signal on the external

connector

You wish to use an imptement requiring the use of a
radar. This is possible, with the computer system.
without having 1o purchase the same. In fact, the
implement is capable of generating radar signals
which simulate the majority of radars on the market.

Method (Fig. 14)

The radar simulation signal is available on the i4 pin
connector {B).

Connect the radar rev/min signal output to the radar
input of the implement.

Connect up as shown.

An external special socket 3581138 M1 is available as
accessory.

The output signal must be adjusted as described on
page i5 {programming).

9 . Battery replacement

After several years of use., the Datatronic may
malfunclion or become be programmed. the batteries
should then be replaced. The batteries must be
replaced when the voltage is 2.7 V or lower. So that the
programming is not lost, reptace one battery at a time,
use 3 V Lithium batteries type : BR2325 (Panasonic).

13A01.7
(—_~‘~ =N —— 12V, .
= ,
i 8
Fig. 13
= %}-I 12V
| c:f’ £
| ‘___A 5
Fig. 14
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MAIN CHARACTERISTICS
UNIT (see note 7) MEMO | BELATIVE! woRKING | DISPLAY MIN)
FUNCTION METRIC | IMP_(UK) | IMP. (US)| RESET MODE N;gggg;\, INCREASE | DISPLAY
] | > ) FIGURE
Engine speed Revimin | Revimin | Rewfmin Mo Yes No 10 100
PTO speed Revimin | Rewimin | Revimin NO Yes No
Forwara speed Km/hour | Milefhour | Milefhour Mo Yes No 0.1 1
Fueifhour hour Galfhour | Galfhour No Yes No 0.1
Fuelfacre Galfacre | Gallacre No Yes No 0.1
Fuelfhectare y L/ha No Yes No 01
Acresthour Acrefnour | Acre/hour Mo Yes No o .
Hectaresthour Ha/hour l M ! Yes Mo N
Cost factor ‘ Mo Yes to
Wheelslip % % % Yes Mo to ‘ 3
Wheelsho hmit . *h P % | b ik Mo i3l 2
Working widtn Meter Foot Yard Yes No Mo nAa
Acres worked Acre Acre Yes No Yos 0.1
Hectares worked Ha Yes No Yes 0.1
Fuel used 1 Gal Gal Yes No No 1
Fuel reserve Hour Hour Hour Yes No Mo 1
Distance Meter Foot Yard Yes No MNo 1
Counter Yes No iy 1 1
MNext service Hour Hour Heour Yesr220) No Ny | ,

Note : * = Dispiay units as programmed (see page 16 stage 5).
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D . Fuel flowmeter

The assembly is made up of two parts : the degassing
bowl linked with the volumetric counter located on the
engine and the indicator located in the cab.

1. Principle of operation of the degassing
unit (Fig. 15)

It must always be on depression. located between the
injection pump and the fuel fitar when this one is
already on depression, or between the inlet and the
injection pump when the filters are under pressure.

The fuel coming from the lifter fills the space (A),
coming in via the tube (4), the fuet then passing into the
counter to be sucked in by the ieed pump (tube (3)).
The injection pump forces the fuzi oil to the atomisers.

The excess fuel from the injectict oump comes via tube
(1) into the well {B), then overfiows into the space (C)
where the gas in removed frc— the fuel. The gases
escape through the needle vai. = via the vent (2). if the
level in (C) is adequate, the iicat closes the needle
valve again to prevent fuel escaping via the vent (2}.
The fuel having had the gas remcved is re-cycled in the
feed circuit of the injection puma at a paint on the line
beyond the counter. A calibratea valve located on the
tube (3) maintains in the degassing unit a pressure
which is greater than the pressure in the injection pump
circuit in order to prevent air being drawn in.

2 . Principle of operation of the volumetric
unit (Fig. 16).

This measurement chamber ccnsists of a mechanical
measuring device mounted on ine piping and an elec-
tromagnetic or electronic indica:or located at distance.

The mechanical device consisis of an aluminium case
in which the measurement chamber is machined and
two oval wheels moulded from: a base of carbon and
phenolic resin. it does not contain any packing press or
revolving joint. A magnet couriersunk in one of the
wheels (3} (Fig. 17) opens anda cioses on each rotation
a magnetic contact (5) (Fig. :7) located outside the
chamber, thus eliminating any r.sx of escape or entry of
air.

Totalizer

Calibrated
valve

Counter

\ Non retum
valve

1

i
} B Iccnon
y b= ounn

Battery

Fig. 16
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Fuel flowmeter

:}j g . Direction
. 6 of flow @ L
Outtet O Engraved Back view
Direction
- of flow
5 =1 | Wheain 2
O nng
J” Qutlet ¢ . Direction
‘@ of flow
Wheein 1
Fig. 17 3 with magnet .
L.
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J . Service-assembly and disassembly
Never clean with compressed air. In principle. the
counter does not require any particular maintenance.
However should some impurity block it, it is best to
observe the following procedure (see Fig. 17).

- Unscrew the four screws (1)

- Separate the lids (2), taking care not to pull out the oval
wheels (3) with it.

- Remove the oval wheels (3) with great care and clean
themn with petrol using a fine brush.

- Clean the inside of the case (4) in the same way.

- Replace the oval wheels (3}, taking care to locate the
wheel containing the magnet in the correct position. in
accordance with the diagram (Fig. 17). since it is
essential for the magnet to pass in front of the magnetic
contactor (5) in order to make it operate.

- Check carefully that the two wheels mesh suitably. If
the assembly has been carefully carried out. the two
~heels rotaie freely under finger pressure. Misalign-
ment of even onetoothis sufficientto cause a blockage.
Never force them,

- Replace in position the lid (2) of the case. checking
carefully that the arrow is in direction of flow of the ftuid
and that the wheel containing the magnet is correctly
opposite the magnetic contactor. By way of reference
mark, the mark «IN» is engraved on the back of the
counter. on the input side (see Fig. 17).

Precautions during assembly

Check caretully that the flow of the tiquid takes places
in the correct direction {input = «IN=»},

The joint should be vertical.

“/hen assembly. take care not to introduce any solid
tody into the counter or the piping. Such foreign boady
would risk blocking the ccunter.

4 . Assembly - disassembly and mainte-
nance of the degassing bowl.

The bowl (6) is removed from the degassing unit fid {7}
by unlocking (8}. which allows general cleaning, disas-
sembly of the needle valve and checking of the oiher
valve.

5 . Fitting of fuel flowmeter on 4 cylinder
engines
a) Location (see Fig. 18-19)
o) Identify hoses :
(L) forn-?
(M) forn-3
(N) forn~4
P forn-2

i

13A01.11

¢} First position hoses on the flowmeter and tighten
them with clamps (Q).

Connection Connected to

on flowmeter

Injection pump cutput

Return to atomiser n° 2 (degassing)
Injection pump input

Filter outlet

W N =

d} Ther position the flowmeter on its bracket {R) (as
shown Fig. 18).

After being tightened the flowmeter should move
slightly. This is correct. it has been done to prevent
it from vibrating.

e) Remove both pipes {1} and (2) connecting the tilter
to:

- Ajection pumo NP

- snjection pump cuiput
Position the piug {8} ana the seal washer {T) on fiiter
input.

£y Fas:zn the flowmerter anu the bracket on the front
ngni-nand side of the tractor on the air filter bracket.

g) Cornect hoses as follows :

- hose G to fuel filter outiet

- hose H to injection pump nput
- hose J to injection pump output
- lube K to atomiser n® 2.

h} Connect the hoses to the tubes.

J) Pass the flowmeter harmess above the engine and
connect it to connector X on TPM harness, under
the cab, near the Autotronic box (see coloured
sheet),

Note : Do not forget to drain fuel circuit before

starting the engine.

Checking operation

- After priming the fuel aill circuit, start up.

-Checx seals of fuel circuir az connections (watch for air

being sucked in),

- Check correct operatien of the unit {counter and

indicztor).
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Fitting on 4 cyl. engines
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6 . Fitting of flowmeter on 6 cylinder engi-
nes (A6.354)

a) Location (see Fig. 20 - 21)
b) Identify hoses corresponding to flowmeter numbe-
ring :
(L) forne 1
(M) forne 3
{N) forn° 4
{P) forne 2
¢) First. position hoses on the flowmeter and tignten
them with clamps (Q).
d) Then position the flowmeter on its bracket (R) (as
shown on Fig. 20).
After being tightened the flowmeter should move
slightly. This is correct. it has been done to prevent
it from vibrating.
e) Remove both pipes (1) and (2) connecting the filter
1o
- injection pump input
- injection pump output
Pasition the piug (S) and the seal wwasner (T) on fiter
Mput.

-l

13A01.13

fy Fit the three pipes (U) on :
- injection pump input
- injection pump output
- filter outlet
g) Fasten the flowmeter and the bracket on the rear left
hand side of the engine with 2 screws (V) and 2
washers (W).
h} Connect hoses as follows. Check carefully before
starting the engine.

Connection Connected 1o
on flowmeter
1 injection pump output
2 Atomiser n°® 5 or 6 (vent)
3 Injection pump input
4 Fuel filter outlet

iy Conrect the flowmeter harness 10 the connector X
on TPM harness, under the can. near the Autotronic
box (see coloured sheet).

Note : Do not forget to drain fuel circuit before

starting the engine.

Fig. 20 |

Issue 1 November 1991



# 3000 /3100 SERIES TRACTORS

13A01. 14 Datatronic - Use
Fitting on 6 cyl. engines A635Tfl ) {AR) Fuelfilters (E)} Autotronic
{B) Flowmeter {(F) Harness

(C) Iniection pump

Fig. 21
7 . Fitting of flowmeter on 1000 Series engines
Z
5
{A) Fuel hiters {Y) Automatic bleeding
(B) [iowmeter {Z) Atormusers output
(C) Injection pump Fig. 22 .
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E . Radar

The angie of assembly is critical : 35° and should not
be rmodified.

The tolerance of the radaris £ 3 %.

Never place equipment in the radar field.

The signal measured by the radar is the difterence
between the transmission frequency and the recep-
tion frequency. The latter varies according to the
nature-and conditions of the soil.

Minimum speed display : 1 Kph

Note : Never stay in the field of the radar {about
1m) when it is on. When working in the radar area
switch the ignition off to avoid problems caused
by microwave signals.

=l

13A01.15

F . Programming

Note : To perform the programming procedure use
the programmer-tester n° 3584003 M91.

The TPM can be programmed whiist it is installed inihe
tractor. This is done by connecting the programmer to
the TPM unit, via the 14 pin connector. situated on the
RH cab pillar. The TPM can alsa be programmed out of
the tractor.

Programmer

The programming of the TPM is controlled by 5 swit-
ches on the face of the programmer. The programmer
can be used to programm the TPM with 2 types of
parameter.

Primary

Used to program definite information. for example to
determine whether ine TPM will display in Metric,
Imperial or Amencan units.

Secondary
Used to allow for variations in specification during the
tractor's working hfe.

Q MFOONTRDS W 3

|
c@i
J

—
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The switches perform the following functions :

The «N» switch (circular arrow)

The programmer reguires certain information at diffe-
rentstages. The «N» switch advances the programmer
through the stages.

The «S» switch (upward arrow)
Swilch enabling to advance the number of the secon-
dary parameter.

The «+» switch

Increases the input value by 1, each time it is depres-
sed. If depressed continually for more than 1.5 se-
conds, an auto function is engaged at a rate of 10 per
second,

The «-» switch
Decrease the input value by 1, each time (t is depres-
sed. This button also has an auto function.

The program switch (bent arrow)
Programs the TPM with the informaucn the user has
supplied.

On power up, the programmer briefly shows a serie of
rapidly flashing «3»s. If the display gets stuck in an
apparently random state this indicates the programmer
has detected a failure in the TPM memory circuits and
will not respond to the operator's inputs. But, under
normal circumstances, the display will show a single
«8» advancing from left toright, thus indicating that the
operator can now proceed by pressing the N button.
The display reads « 10» ana all the switches become
functional. The programmer is in the Absolute function
and is ready for the first input.

The Absolute is programmed in five stages. Al five
require an input before pressing the program switch.
Stage 1 - Tractor type

1 = 3050

2 = 3060 - 3065

3=3070

4 = 3080

§5=3090 - 3095 - 3115- 3125
6 =3610

7 = 3630 - 3645

8 = 3650 - 3655 - 3670 - 3680 - 36930
9 = Test version

Stage 2 - Fuel flowmeter
1 = No tuel flowmeter
2 = Meter installed

Issue 1 November 1991
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Stage 3 - Ground speed radar
1 = No radar
2 = Radar insiailed

Stage 4 - Decal options

Program number in top right hand cover of decal, for
example 01 on decal = 1

Note : Valid values are 1 - 3 at this stage. 1 and 2
are decal options, 3 is the code corresponding to
the test procedure.

Stage 5 - Dispiay units
1 = Metric
2 = Imperial {british)
3 = Imperial (USA)

When the user has adjusted all the inputs to ihe.
required values, then he presses the program button.
This action will cause «PPPP» to be displayed on both
the programmer and the TPM for approximately 20
seconds.

if the programming has succeeded the display on the
programmer wiil return 10 s original state, prior to
pressing the program button.

If the user has entered an unknown value or forgotten
10 adjust cne of the inputs, then the programmer will not
attempt to program but instead will flash the incorrect
value on the display. The operator may use the «+» or
«=» Hutton to correct the input and re-try programming.
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If the programmer display returns from programming
with a flashing «0000» then it is indicating that a
communication failure exists between the programmer
and the TPM. This may be a result of a bad cable link
between the two, or the TPM is sufficiently faulty to
nhibit communications. Voltage should be good so try
to program again with the engine running and alterna-
tor showing as charging.

Adjusting the secondary parameters
A . Radar signai (273 hz)

Should be reprogrammed when «total distance»
display is different from actual total distance.
Calculate new value as follows .

A = Displayed distance x 200
Actual distance

B . Radar simulation to implement
Should be reprogrammed when radar signal sent
must be different from 278 Hz / 10 Kph.,
Calculate new vajue as follows -

B = Desirad ouiput frequency x 200

—
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C . Fuel tank capacity

Should be reprogrammed when fuel tank capacity is
aifferent from capacity programmed in absolute
parameler n° 1

Tractor Capacity for C Actual capacity
type = 200 (litre) {litre)
1 148
2 148 148
1
2 138 173 except for
5 190 3125 = 220
6 235 246 for 3600
7 235 . .
series (306 with
8 235 add fuel tank)
9 213 veltan

Calcutate new vaiue as follows :

C = New capacity x 200
Capacily programmed
in absoiute parameters

Apply C values according to chart

D . Cost factor
Apply values

278
D = 200 for 3000/3100 series and 3610-3630
3645 - 3650 - 3655
D =217 for 3670 - 3680 - 3690 models
E . Cost factor
Apply values
E =227 ior 3115 - 2125 models
E = 200 for other models
F . Cost factor
F = 200 for all mogels
"C" Values Standard cab
Forestry cab
Without additional With additional
Models fuel tank {uel tank
g
3050 - 3060 - 3065 C200 |- C135
3070 - 3080 - 3090 - 3095 c182 C105
3115
3125 C231 ! C105
3610 - 3630 - 3645 - 3650 C209 5 260 I
3655 - 3670 / :
3680 - 3690
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G . Checking without tester

Function : Total distance
Select the function TOTAL DISTANCE
Reset to 0 (press the SELECTION key)
Move forward with the tractor over a set distance, for |.<__. 1 Km
example between two kilometre posts or some other
distance of your choice.

Nete the information provided by the comguter

The figure provided by the computer should be correct
to + 3 % in relation to the actual distance.

If the computer gives a figure which is outside the
tolerance , follow programming procedure page 15.

)
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13B01 Checking the TPM and the harness
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A. Checking the TPM with tester 2
B. Harness test procedure 4
C. Wiring diagram 5
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A . Checking with tester

Note : Allthe tests described in this section are to be
performed with the Tester-Programmer
m° 35684003/M91.

General

The tester function of the programmer is used to esta-
blish that the TPM is correct and functioning properly.
If the TPM faiis to respond correctly to any of the test
steps. ihen the unit should be considered damaged
and returned to Massey Ferguson for repair. TPM
itumination bulbs and batteries are available in service
and can be replaced through the rear of the unit.

Procedure for tests of correct operation of
computer (TPM)

Connect the programmer to the Tractor Performance
Monitor using the larger of the two supplied harmesses.
Ensure the red and black wires feed into the TPM and
not the orogrammer, Apply power using the red and
black wires connected to a charged battery.

- Red wire to + 12 V terminal

- Black wire 10 «-» terminal

Program the TPM in the Absolute function with the
following values ;

Stage Value
1 9
2 2
3 2
4 3 (test code)
5 i

If the programming fails, there is a failure of the commu-
nication fink between the programmer and TPM. This
may be the result of a bad cable link between the two,
or the TPM is sufficiently damaged to prevent commu-
nications and should thereiore be returned for repair.

Test with decal of tractor

I . Engine speed 9 . Wheeislip limit
2 . PTO speed 10 . Working wadth
3. Forward speed 11 . Area worked
4 . Fuelfhour 12 . Fuel used

5. Fuel{Area 13 . Fuel reserve
6 . Areathour 14 . Distance

7 . Cost factor 15 . Counter

8 . Wheelslip 16 . Next service

Issue 1 November 1991
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. Theintensity of the lights onthe face of the computer

shouid change every 5 seconds. If this does not
happen. there is a defect in the light circuit.

. TIMING ACTIVE come on and go off alternately

every 5 seconds. If this does not happen, there is
fault in the warning light circuit or the switch.

. Turn the function knob until the function 11 AREA

WORKEL has beenselected, Press onthe selection
switch six times making sure that the selection
warning lightilluminates each time that the selection
switch is pressed. If the display now shows
«0003.0-» with the furthest feft digit flashing, the
selection warning light and the selection switch
have been checked. .

. With the urthest left digit always flashing, turn the

knob ten umes. checking that you can adjust each
digit and that you can display all the numericai
charac:zrs from Oto 9. Return 1o the normal dispiay
«0030- This checks all the segmenis of the liquid
crystal oisplay in flashing moae. At this stage you
have checked that the functon choice knob is
operational.

. Press RESET/MODE twice.

The 2nd most significant 1eft digit of the display
should flash.
Repeat s:age 4.

. Press RESET/MODE twice,

The 3rd significant left digit should flash,
Repeat siage 4 {or the following figure.

. Press RESET/MODE. .

Repeat stage 4 to check the last figure.

Press crce, any flashing on the display should
cease. The LCD display for REV/MIN has been
checked.

_ Turn the ‘unction choice knob back and make sure

that alt :re functions can be seen (corresponding
warning aght illuminated) thus checking that they
function correctly.

. Turn the function selection knob to select function

10 WORKING WIDTH. Press on the key twice and
turn the knob until the REV/MIN display shows
«0012- .ith the last two diaits flashing. Press the
key, the iashing should ceoase.
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Turn the function selection knob until the function 8
WHEELSLIP has been selected. Press on the key
and keep pressing for some seconds. The display
should show dashes for some seconds. then it will,
display «00=. If this is not so, there is a fault in the
«radar input» or «wheels input-. Release the se-
lection key.

Press the TIMING ACTIVE key. The warning light
should iluminate or extinguish depending on its
initial condition. If this is notthe case. itmeans there
is a fault in the work position warning light circuit or
in the timing active selection key.

Repeat this operation several times to be sure that
the transition which has been observed is not due
to an oscillation on an external input.

Press the SLIP CONTROL key. The warning light
shouid illuminate. If this does not happen, it means
there is a fault in the warning tight circuit; whestslip
control, or at the ievel of the wheelslip control
selection key. The warning tight SLIP CONTROL
ACTIVE should remain extinguished . if this is not
the case, there is a fault in the circuits.
SLIPCONTROL shouid stay on for the following test
procedure.

13. Turn the knob and select the function 3 FORWARD

14

SPEED. The display should show 88 < V < 112 f
this is notthe case, it means there is a fault associa-
ted with the engine speed sensor.

Setect the function 4 FUEL/HOUR. The display
should show. alternatively 92 <V < 117 and 176 <
V < 224 every 5 seconds. If neither of these figures
is found. it means that there is a fault of

radar input

or radar output

or PTO input

If these tigures do not alternate, there is a fault on
the 540/1000 PTO input.

It is necessary to wait for 30 seconds after voltage
supply because the radar cutput charges one
capacior to validate the PTO oulput.

. Select the function 1 ENGINE SPEED and the

display should show 6.5 < V < 8.3. If this is not the
case. there 15 a fault on one of the two following
inputs : RADAR INPUT - WHEELS INPUT.

. Seiect the function 2 PTO SPEED. The display

should show 7.1 < V < 8,1 If this is not the case.
there 1s a fault on one of the following inputs : FUEL
INPUT or ENGINE SPEED INPUT.

17.

18.

.
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Select the function 16 NEXT SERVICE. The total
displayea should increment every second or there
is a fault in the counter input,

Press the S key of the programmer and keep it
pressed. The warning light indicating that the
wheelslip control is active should illuminate ; if this
is not s0. there is a fault in the signals circuit, or on
the WARNING LIGHTS control. or on one of the
following circuits :

- RADAR signal nput circuit

- WHEELS signal input circuit

The warning lights cease their variation in luminous
intensity, remaining in the condition of full intensity.
i this is not the case. it means there is a fauit in the
light circuit or on the WARNING LIGHTS. The
TIMING ACTIVE warning light must stay «ON».

19. Seiect the function 3 FORWARD SPEED. The dis-

ssue 1

play should indicate 105 < V < 130 when pressing
key S, holding on. if it does not do so. itmeans there
15 a fauit on the circuit ENGINE INPUT signal.

20. Select the function 4 FUEL/HOUR. Press Skey. the

display should show 110 <V < 137 ; if it does not
do so, it means there is a fault on the PTO signat
input or on the RADAR INPUT signal on evenon the
RADAR OUTPUT signal. If the figure shown is not
constant. there is probably a short circuit on the
540 / 1000 PTO input.

21. Select the function 8 WHEELSLIP. Press S key. the

digplay should show 15 0or 186 : if it does not there is
a fault on the WHEELS input signal.

22. Before returning the TPM to the tractor the unit must

be re-programmed to the specification of the trac-
tor to which it will be fitted. Please refer to the
Absociute Programming section of this book to ac-
complish this (13 AOQ1.F).
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13B801.4

B . Harness test procedure

Note :

Purpose to test Datatronic tractor harness

Required equipment :
- 3389502 M1 : Tester

harness 24 pin femal

ie connector.

Key to abbreviations :
VAC : Volit Aiternating Current

Datatroh-ic - Checking TPM and harness

All measurements are carned on tester connected bet-
ween computer 24 pin circular R connector ana tractor

- MF 3005 : multimeter No : Testnumber
- Test leads VDC : Voit Direct Current
Q : Ohms
FUNCTIONS INSTRUCTIONS TERMINALS| VALUES N°
Engine stopped, ignition on
Power supply (general) Measure VDC between 02-23 11-13 VDC 01
Connector 14 pin 02-24 11-13 vDC 02
Lights on !
Lighting Measure VDC between 1 02-01 (1-13vOC a3
PTO selection Set switch to 1000 Rpm
Measure VDC between 02-Qg 11-13 VDC 04
Set switch to 540 Rom ;
Measure VDC between : 02-09 9 05
Timing active (external soc<ett Measure VDC between 02-14 0 06
Engine idling
Fuel flow sensor Read VDC between 13-19 o2y 07
Alternately
Timing active Set ELC switch to lift
(Transport position) Measure VOC between 02-04 0 e
Set ELC switch 10 neutrat. Measure VDC between 02-04 0 v ]
Set ELC switch to fower
Measure VDC between 02-04 10vDC 0
Radar Measure VAC between 13-20 n 1
Drive tractor up 19 5 Kph
Measure VAC 086-07 VAC
Increase speed up to max. Check no change occuwrs.
Slip control Recalibraie 0 percent wheelslip as described n 13A01-4
Set EL.C switch to lower position
Set depth control knob 1o obtain a reading of 02-17 5vDC
Ensure liftflower lights are off
Set wheelslip iimit to six percent
Set imermix to full posibon controd.
Switch on slip conirol.
Drive wractor forwara on full left hand lock.
Check .
- lower Iinks raise
- vollage increase 02-17 »avDC 12
Drive tractor forwarg in a straight ne. Check
- valtage decrease 1¢ 5 VOO 02-17 5vDC i3
{note : Voliage wiil decrease as the speed of the tracior
NCreases).
it slip control 15 found OK but probtem remains, ELC chould .
be checked i
{see chapter 11
Engmne stopped
DOisconnect the lester trom the computer.
Engine speea sensor Measure resistance belween 0218 Approx. 450 13
PTO speeq sensor Measure resisiance petween 02.22 Approx 450 €1 g
‘ Forwara speea sensor Measure resistance nelween 0nx-21 Approx 45041 6

Issue 1
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Datatronic - Checking TPM and harness

C . Wiring diagram

Key to diagram
49 |
52 .
. 24-way connecior, junction with TPM
. 540 or 1000 rpm PTO switch

. External 14 pin socket

<xXxs<CHVD

N

Tractor performance monitor (TPM)
Fuse 3 A

Internal socket

. 3-way conneclor

. TPM junction with radar harness

. TPM junction with fuel {lowmeter

. Datatronic junction with TCU and sensors har-

nesses {connector E)

. Datatronic junction with ELC harness (connec-

tor L)

. Datatronic junction with ELC harness {connec-

AC .

tor N)
Datatronic junction with consolé harness (con-
nector AD)

Colour code

=

It nn

OZZ-"0mm >

@)

L T I | T | N T I 1

Aluminium
White
Blue
Grey
lvory
Yeliow
Brown
Black
Orange
Red
Pink
Green
Viclet
Dark
Light

!

13B01.5

Terminal identification on 24-way
connector R

lssue 1

+ Lighting

Ground

not used (ground)

Lift «up» posiion nio

Implement sensor (not used)

RS 232 - Programming signal

Not used (ground)

Not used (ground)

1000 rpm PTO speed info

RS 232 reception of programming signal
RS 232 programming connection signal
Ground

Ground

Trailed implement «up~» position info
Unit counting on trailed implement
Radar output for trailed implement
Wheelslip conirol output

Engine speed sensor signal

Fuel flowmeter signal

Radar signal

Forward speed sensor signal

PTO speed sensar signal

+ Battery after contact

Power supply to "S" switch

J.reen bands

AB oN

49

Green bands

(1@
g

1@
\

o

S| [T S
e ]

s M. C
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14A01.2 Service Tools )

A . Service tools (engine excepted)

Tooi Number Description Application

MF 195 C Bearing cup removerfreplacer {main {ool) 7B01 -8

MF 451 A 4 W.D. swivel pin remover 7 8B01- 8

Used with MF 195 C

MF 451 B.2 (M14) Replacement swivel pin adaptor only 7 B01- 8
MF 451 B.3 (M18)

Used with MF 451 A

Mainshaft nut socket (4x4) 5A02-9
5A02 - 11
MF a57 Clutch centralizer 5801-5

Issue 1 November 1991
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Service Tools 14A01.3
Tooi Number Description Application
MF 458 Mainshatft retaining tcol 5A02 - 8/11
Qutput shaft snap ring replacer 5A02- 186
!
Output shalft snap ring remover 5A02-7
MF 471 Hydralock ditferential lock spring compressor {front 7C01-7
axle)
!
MF 3001 Hydraulic pressure lest equipment B JO3

Issue 1

November 1991
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14A01.4 Service Tools ®
Tool Number Description Application

MF 3002 Hydraulic flow test equipment 8 JO1
MF 3003 Hydraulic flowmeter 8 JO1
Multimeter for use with electronic test units 9 AD1

11 CO1

11 D01

12 BO1

13 BO1

Puil-clutch slave cylinder wedge

3A02-3 .

3376803 M1

Input hub seal depth setting tool

Issue 1 November 1991
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Service Tools 14A01.5
Tool Number Description Appilication
3376804 M1 Pull-clutch seal compressing tool 5C0t1-11
3376805 M1 Mainshaft nut socket {(4x2) 5A02-8
5A02-13
3376847 M1 Differential bearing pre-load gauge 6J01-13
3389502 M1 Electronic linkage control and datatronic break out 11 CO1
test unit 13 BOi
3580817 M1 Blade remover 724763-1 | 9 AO1 '
12 B0

Issue 1
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14A01.6 Service Tools o
Tool Number Description Application
3580818 M1 | Femaie terminai remover 723735-1 | 11 CO1
12 801

3580820 M1 Circular terminai remover 305183 ! 11 CO1
i 12 BO1
3582045 M1 Female hydraulic quick coupler PD 242 | 2 Joi

3582244 M1

o =

E

Steering column repair tools

7E01-3 .

3582434 M1

Reverse shuttle setling gauge

5A02-23

!
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NSNS
Service Toois 14A01.7
Tool Number Description .Application
3583544 M1 A/B range setting gauge (4x4) 1 5K03-4
3584002 M92 Transmission control test unit {(Autotronic) 12B01-3
!
i
|
i
Tractor performance monitor programmer and tester 13 BO1
(Datatronic)
3615053 M1 Gearbox side cover locking tool 5A02-24
3615334 M1 Slotted nut wrench 5A02-23
5101- 1

Issuge }
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Service Tools

B . Engine Service tools

To use following tools refer to MF engine work-
shop manuals : 1646906M1 - 1856562M1.

Tool Number

Description

Remover/replacer for valve guides (main tool).

PD.1D-1A Adaptor for use with PD.1D.
ﬁs !
/L’ @
- \
@
(aan,
PD.1C-6 Adaptor for use with PD.1D and PD.1D-1A.

®

Gauge for piston height. varve depth and cylinas-iiner flange for use
with PD.208.

Drive adaptor for use MS.67Z.

lssue !
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Service Toois 14A01.9
Tool Number Description
PD.67-3 Gear adaptor for use witn MS.67B.
PD.67-4 Pointer for use with MS.67B.
PD.67-5 Distance piece for Boscr pumos : use with MS £78.
. PD.145D Crankshaft rear seat refiiting 1001,
PD.150B Remover/refitting ool ic- cylinder liner (man toat.

Issue 3 November 1991
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14A01.10

Service Tools

Tool Number

Description

PD.150B-17

Adaptors for use with PD.150B.

PD.155B

Basic puller for camshatt and fuel pump gears.

PD.155B-5

Adaptors for use with PD.1558.

PD.163A

Centralising tool for timing case cover.

Replacer ool for seal of timing case {main toot).

Issue 1
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Service Tools 14A01.11
|
Tool Number : Description -
PD.170-1 ! Pressure plate for use with PD.170.
i
&
PD.170-2 Fastener plate for use with PD.170.

Sleeve for use with PD.170.

i
!

i
. PD.170-4 Seal adaptor for use with PD.170.
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Service Tools

Tool Number

Description

PD.206

Piston refitting tool.

PD.208

Dial gauge for use with PD.41D.

PD.61188B

Valve spring compressor.

Stud adaptor for use with PD.6118B.

PD.6118-8

Setscrew adaptor for use with PD.6118B.

Issue 1
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Service Tools 14A01.13
Tool Number Description
MS.67B Timing gauge.

Set of adjustable cutters for valve seats.

MS.76B

Handle set for valve seat cutters (also included in MS.73A).

MS.99

Gear puller for water pump.

MS.150-9.5

Adjustable pilot for valve seat cutters {also included in MS.73A).
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14A01 14 Service Tools ¢
Tool Number Description

Cutter for exhaust valve seats (also inciuded in MS.7234).

MS.281 Cutter for infet valve seats (also included in MS.73A}).

MS.1531 Angle gauge to tighten cyiinder head seiscrews.

— N T
., S =Td

i
) g
N>
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