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This ZF M manual has been prepared
for all those who have to do with ZF-
HURTH Marine reversing gearbox units
of the ZF M line, including models ZF 3
M, ZF5M, ZF 10 M, ZF 12 M, ZF 15 M,
ZF 15 MA, ZF 25 M, ZF 25 MA, ZF 30 M,
ZF 15 MIV, in particular for

- power plant suppliers

- shipyards

- craft owners

The ZF M manual is intended as an aid
for handling ZF M transmissions and will
answer all questions that may arise in
daily operation and in connection with the
installation and repair of ZF M transmis-
sions.

This manual contains:

- Technical description of the gearbox
units and a number of important tech-
nical data;

- Instructions for proper installation of the
gearbox in the craft;

- Explanatory notes on correct operation
and maintenance;

- Detailed description of all disassembly
and reassembly procedures (with
drawings);

- Troubleshooting table with possible
causes of trouble and the required re-
medial action;

- Spare parts list with stock numbers of
all sparte parts;

- Explosion-View drawings showing
each part with the reference numerals
used in the text.

No problems will be encountered in han-
dling, installing and operating the ZF M
gearbox if the instructions in this manual
are followed. Should a repair be neces-
sary, a qualified technician will have no
difficulty in doing the repair work in ac-
cordance with the detailed instructions
given on the following pages.

In addition, ZF M Service Stations (dis-
tributors and dealers) are available for
any repairs and for supplying the spare
parts required. The manufacturer will al-
ways be glad to name the Service Sta-
tion nearest to your location.

All transmission units are covered by a

worldwide guarantee given by the manu-

facturer. The manufacturer’s warranty
will be subject to the condition that:

- the instructions in this manual are
strictly observed in handling the
transmission.

- no work is performed by persons not
authorized by ZF-HURTH Marine.

- no changes or alterations of any kind
are made on the transmission.

Failure to observe these points will
invalide all and any warranty claims.

Caution: never start doing any work on
the transmission unless and until the
engine and the propeller have come to
a complete standstill.
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MARINF.

1. Description
1.1 Brief description

ZF-HURTH Marine boat reversing gear-
box units of the ZF M line are servo-au-
tomatically controlled helical gear trans-
missions developed for use in pleasure
craft and commercial craft. The servo-
operated multiple-disc clutch

requires only minimum effort for shifting,
making the ZF M transmission suitable
for single-lever remote control via a rod
linkage or shift cable.

In emergency situations the ZF M per-
mits direct reversing at engine speed
above idle rpm.

The torque capacity of the clutch is ex-
actly rated, preventing shock loads from
exceeding a predetermined value to en-
sure maximum protection of the engine
and thus providing the effect of a safety
clutch.

The transmission units are characterized
by low weight and small overall dimen-
sions. The gearbox castings are made
of a high-strength, corrosion-resistant
aluminium alloy, chromized for improved
seawater resistance and optimum
adhesion of paint.

A choice of gear ratios, a high efficiency
rating and low-noise operation are other
prominent features of the ZF M gearbox
units.

The transmissions are immersion-lubri-
cated. Maintenance is restricted to oil
level checks (see «Maintenance», chap-
ter 4).

The shafts are supported by heavy-duty
taper roller bearings and the gearbox is
designed to take the axial propeller thrust
(for permissible values see «Technical
data», item 1.2).

Transmission sizes are available for
right-hand (RH) and left-hand (LH)
rotation of the input shaft, the direction
of rotation being specified as seen by an
observer facing the input shaft.

In gear lever positions A, the engine shaft
and the propeller shaft rotate in oppo-
site directions, in position B in the same
direction (Fig. 1).

On model ZF 15 MIV, the directions of
rotation are the other way round (Fig. 2).

Engine manufacturers should note that
the direction of rotation refers to an ob-
server facing the flywheel, so that left-
hand rotation of the engine corresponds
to right-hand rotation of the gearbox in-
put shaft.

Lever position B

RH rotation of
input shaft

ZF5M-10M-15 M- 25 M - 25 MA

- Power transmission using engine with LH rotation

Fig. 1 Lever position A
Coupling output flange
- Lever position A
Fig. 2

Input shaft

Lever position B

RH rotation of
input shaft

Drive shaft
{propeller shaft)

= power transmission using engine with LH rotation

ZF 15 MIV
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1.212ZF3 M KW Transmission power input hp
20
25
15
y ) 20
/
15
10
8
10
6 8
5 /
/ /
4 7

1 2 3 4 5 6x103
Transmission input speed (rpm)

Power diagram

Based on engine power B to DIN 6270;
shock factor

K =1.25 to applied, if engine has 1 cylinder
K'=1.20 for 2 cylinders

K= 1.15 for 3 cylinders

Technical data ZF3M-2R ZF3 M-3R
Shifting position «A» ratio 2.05:1 2.72:1
Shifting position «B» ratio 1.86:1 2.15:1
Input torque max. Nm (ft Ib) 40 (29,5) 30 (22,1)
Power input max. kW (hp) 15 (20)

Input speed max. rom 5000

Propeller thrust max. N (Ib) 1000 (225)

Weight without fluid kg (Ib) 8 (17.7)

Fluid quantity liter 0.3

Fluid grade Automatic-Transmission-Fluid (ATF)
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Fig. 3 ZF 3 M
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Model without mounting flange

a) Clockwise rotation b) Oil dipstick and filter screw 177mm ¢) M 8/12 deep, holes same on both sides d) Qil drain plug 17mm width
across flats e) Spline profile similar B 10x23x29 DIN 5464 f) Minimum lever travel
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Power diagram for Pleasure Craft Duty
Based on engine power B to DIN 6270;

shock factor
K =1.25 to applied, if engine has 1 cylinder
K =1.20 for 2 cylinders
K =1.15 for 3 cylinders

MODEL RATIO POWER/RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos «B»Pos kW hp kW hp | kW hp | kW hp RPM kg Ib AND NOTES
2800 rpm | 3000 rpm | 3600 rpm
ZF5M 2.045 1.864 0.0066 0.0088 |18 25 20 27 | 20 27 5000 8 18 B/W
2.722 2.150 0.0047 0.0063 |13 18 | 14 19 | 17 23 5000 Max input power 20 kW

«A» POS = continuous running position (normally AHEAD).
«B» POS = reverse position.
B/W = Borg Warner adaptor.
Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.
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Fig.4ZF5 M
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1.23ZF10 M
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Power diagram for Pleasure Craft Duty
Based on engine power B to DIN 6270;

k factor

K =1.25 to applied, if engine has 1 cylinder
K =1.20 for 2 cylinders
K =1.15 for 3 cylinders

** Max. 95 Nm (70 ft Ib) admissible for main travelling direction with gear
lever set to «B»

MODEL RATIO POWER / RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos «B»Pos kwW hp kW hp | kW hp | kW hp RPM kg Ib AND NOTES
2800 rpm | 3000 rpm | 3600 rpm
ZF10 M 1.482 1.864 0.0109 0.0146 |30 41 | 38 44 | 38 51 5000 9.5 21 SAE 4, 5, BIW
1.792 1.864 Max input power 38 kW.
2.045 1.864 0.0095 0.0128 |27 36 | 29 38| 34 46 5000 Ratio 1.482 «B» Pos.
2.722 2.150 0.0068 0.0091 19 26 | 20 27 | 25 33 5000 max torque 95 Nm. Ratio
1.792 «B» Pos. max
torque 95 Nm.

«A» POS = continuous running position (normally AHEAD).

«B» POS =reverse position.
B/W = Borg Warner adaptor.
Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.
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Fig. 5 ZF 10 M
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Model with mounting flange

a) Clockwise rotation b) Oil dipstick and filter screw 17mm ¢) M 8/12 deep, holes same on both sides d) Qil drain plug 17mm width
across flats e) Spline profile similar B 10x23x29 DIN 5464 f) Minimum lever travel
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1.24ZF12M KW Transmission power input hp
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Transmission input speed (rpm)
Power diagram for pleasure craft
Based on engine power B to DIN 6270;
shock factor K = 1.25 to applied,
if engine has fewer than 4 cylinders.
MODEL RATIO POWER /RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos | «B»Pos kW hp kW hp [kW  hp|kW hp RPM (kg Ib AND NOTES
2800 rpm | 3000 rpm | 3600 rpm
ZF12M 2.136 1.955 0.0131 0.0176 |37 49 |39 53|47 63| 5000 |13 29 SAE 4, 5, B/W
2.632 1.955 0.0111 0.0149 |31 42 | 33 45 | 40 54 5000 Max input power 55 kW

«A» POS = continuous running position (normally AHEAD).

«B» POS = reverse position.

B/W = Borg Warner adaptor.

Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.

12
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Fig. 6 ZF 12 M
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Model without mounting flange

a) Clockwise rotation b) Oil dipstick and filter screw 17 mm ¢) M 8/12 deep, holes same on both sides d) Oil drain plug 17 mm width
across flats e) Spline profile similar B 10 x 23 x 29 DIN 5464 f) Minimum lever travel
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Power diagram for Pleasure Craft Duty
Based on engine power B to DIN 6270;
shock factor

K =1.25 to applied, if engine has 1 cylinder
K =1.20 for 2 cylinders

K= 1.15 for 3 cylinders

** Max. 120 Nm (88.5 ft Ib) admissible for main travelling direction
with gear lever set to «B»

MODEL RATIO POWER / RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos | «B»Pos kW hp kW hp |[kKW hp|kW hp| RPM [kg 1Ib AND NOTES

2800 rpm | 3000 rpm | 3600 rpm

ZF15M 1.556 1.955 0.0152 0.0204 |43 57 | 46 61| 55 73 5000 13 29 [SAE 4, 5, B/W, Yanmar JH
1.875 1.955 Max input power 55 kW.
Ratio 1.556 «B» Pos.
max torque 120 Nm.
Ratio 1.875 «B» Pos.
max torque 120 Nm.

«A» POS = continuous running position (normally AHEAD).

«B» POS =reverse position.

B/W = Borg Warner adaptor.

Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.

14
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Fig. 7 ZF 15 M
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Mode! without mounting flange

a) Clockwise rotation b) Oil dipstick and filter screw 17mm ¢) M 8/12 deep, holes same on both sides d) Oil drain plug 17mm width
across flats e) Spline profile similar B 10x23x29 DIN 5464 f) Minimum lever travel
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1.2.6 ZF 15 MA
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Power diagram for Pleasure Craft Duty
Based on engine power B to DIN 6270;
shock factor

K =1.25 to applied, if engine has 1 cylinder
K =1.20 for 2 cylinders

K =1.15 for 3 cylinders

** Max. 120 Nm (88.5 ft Ib) admissible for main travelling direction

with gear lever set to «B»

MODEL RATIO POWER /RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos «B»Pos kW hp kW hp | kW hp | kW hp RPM kg Ib AND NOTES
2800 rpm | 3000 rpm | 3600 rpm
ZF 15 MA 1.875 1.955 0.0152 0.0204 |43 57 | 46 61| 55 73 5000 13 29 [SAE 4, 5, B/W, Yanmar JH
2.136 1.955 0.0131 0.0176 |37 49 | 39 53 | 47 63 5000 Max input power 55 kW.
8 degrees 2.632 1.955 0.0111 0.0149 |31 42 | 33 45| 40 54 5000 Ratio 1.875 «B» Pos.
max torque 120 Nm.
Ratio 2.136 «B» Pos.
max torque 120 Nm.

«A» POS = continuous running position (normally AHEAD).

«B» POS =reverse position.
B/W = Borg Warner adaptor.
Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.

16
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Fig. 8 ZF 15 MA
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1.2.7 ZF 15 MIV
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Power diagram for Pleasure Craft Duty
Based on engine power B to DIN 6270;
shock factor

K =1.25 to applied, if engine has 1 cylinder
K =1.20 for 2 cylinders

K =1.15 for 3 cylinders

* Max. 120 Nm (88.5 ft Ib) admissible for main travelling direction with
gear lever set to «B».
** Max 45 kW for main travelling direction with gear lever set to «B».

MODEL RATIO POWER /RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos «B»Pos kW hp kW hp | kW hp | kW hp RPM kg Ib AND NOTES
2800 rpm | 3000 rpm | 3600 rpm
ZF15MIV| 2.134 2.224 0.0152 0.0204 |43 57 | 46 61| 55 73 5000 20 44 [SAE 4, 5, B/W, Yanmar JH
2.718 2.224 0.0111 0.0149 |31 42 | 33 45| 40 54 5000 Max input power 55 kW.
8 degrees 2.995 2.224 5000 Ratio 2.134 «B» Pos.
max torque 120 Nm.

«A» POS = continuous running position (normally AHEAD).

«B» POS = reverse position.
B/W = Borg Warner adaptor.
Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.

18
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MARINF.

Fig. 9 ZF 15 MIV
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1.28ZF25 M

kW Transmission power input hp
90! 1120
80!
/| 100
70" y
60) 1 80
50 o 70
T 60
40!
50
30 / i 40
/ 30
20 [/
15

3 4 5 6x10°

Transmission input speed (rpm)

Power diagram for Pleasure Craft Duty
Based on engine power B to DIN 6270;

shock factor
K =1.25 to applied, if engine has 1 cylinder

K =1.20 for 2 cylinders
K =1.15 for 3 cylinders

** Max. 230 Nm (170 ft Ib) admissible for main travelling direction with

gear lever set to «B»

MODEL RATIO POWER /RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos «B»Pos kW hp kW hp | kW hp | kW hp RPM kg Ib AND NOTES
2800 rpm | 3000 rpm | 3600 rpm
ZF25M 1.880 2.095 0.0262 0.0351 |73 98 | 79 105| 80 107 5000 18 40 [SAE 4, 5, B/W, Yanmar JH
2.273 2.095 0.0216 0.0289 |60 81 | 65 87|78 104 5000 Max input power 80 kW.
2.737 2.722 0.0177 0.0237 |50 66 | 53 71| 64 85 5000 Ratio 1.880 «B» Pos.
max torque 230 Nm.

«A» POS = continuous running position (normally AHEAD).

«B» POS = reverse position.
B/W = Borg Warner adaptor.
Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.
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1.2.9 ZF 25 MA

kW Transmission power input hp
90! 1120
80!
/| 100
70! /
60) / 7 1 80
50 470
T 60
40!
50
30 1t 40
/ 30
20‘ /
15

3 4 5 6x10°

Transmission input speed (rpm)

Power diagram for Pleasure Craft Duty
Based on engine power B to DIN 6270;

shock factor
K =1.25 to applied, if engine has 1 cylinder

K =1.20 for 2 cylinders
K =1.15 for 3 cylinders

** Max. 169 Nm (125 ft Ib) admissible for main travelling direction with

gear lever set to «B»

MODEL RATIO POWER /RPM INPUT POWER CAPACITY MAX WEIGHT BELL HSGS.
«A» Pos «B»Pos kW hp kW hp | kW hp | kW hp RPM kg Ib AND NOTES
2800 rpm | 3000 rpm | 3600 rpm
ZF 25 MA 2.227 2.737 0.0215 0.0288 |60 81 | 64 86 | 77 104 5000 18 40 [SAE 4, 5, B/W, Yanmar JH
2.737 2.737 0.0177 0.0237 |50 66 | 53 71| 64 85 5000 Max input power 80 kW.
8 degrees Ratio 2.227 «B» Pos.
max torque 169 Nm.

«A» POS = continuous running position (normally AHEAD).

«B» POS = reverse position.
B/W = Borg Warner adaptor.
Note = For all «<M» (Mechanical) transmission reduce power capacity by the following schock factors: 1 cylinder engine + 1.25, 2 cylinder engine + 1.20,
3 cylinder engine + 1.15.
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Fig. 11 ZF 25 MA
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1.2.10 Accessories

Resilient Coupling for ZF 3 M -ZF 5 M - ZF 10 M Ident-No. 254 750 - 3306 316 001

1,5
13w Nm ft-1b
] 250 184.4
200 147.5
™
T
> © 150 4 110.6
-25+05 Q a& 9
[~ 88 § p
& = 100 Ve 73.7
spline
Q’ﬁ, A10x23x29 /
DIN 5464 i =0 v 36.8
| N\ /
: max. torque 100 Nm - 0 o]
max. axial misalignment 0.25 mm ]__ 1 2 3 4 5 6
friction factor 4—10 Nm 0.5 Angle of torque in degrees

Resilient Coupling for ZF 10 M - ZF 12 M - ZF 15 M - ZF 15 MA - ZF 15 MIV  Ident-No. 254 762 - 3306 316 003

2
6.5~ Nm ft-lb
300 / 221.2
250 184.4
la ,g-,‘ 200 147.5
lL— w
[7—1‘3010-5%-% o g 150 / 110.6
8
\ 100 73.7
spline AN -
A10x23x 29 50 36.8
DIN 5464 |
0 0
12345678810

Angle of torque in degrees

max. torque 200 Nm 9 a 9

max. axial misalignment 0.25 mm
friction factor 6-14 Nm

Resilient Coupling for ZF 25 M - ZF 25 MA Ident-No. 256 526 - 3307 316 001

2

65+ B= 8l Nm traction side ft-lb

- 280 - 206.5

240 H 1770

200 147.5

s /
= = o & g 160 118.0
& 0105 § & = 120 A 88.5
< a 1 ([ :
spline AN 80 P 59.0
SAE 20/40 ‘
0149 40 - 295
0
1234567 8.9

max. torque 200 Nm Angle of torque in degrees

max. axial misalignment 0.25 mm
friction factor 6-14 Nm
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1.2.10 Accessories

Resilient Coupling for ZF 25 M /25 MA ldent-No. 223 557 - 3307 316 003

~?0.‘ Nm ft-lb
et |wa12.7105
+02 ' 625 461.0
520 | 600 4425
| 500 3688
— 7
2
x 400 7 295.0
8 @
Q 2 /
S g 300 -221.2
i e 2 g /
2983 . f
UL S 200 147.5
1) 100 [/ 737
¢}
1 2 3
spline 7] — Angie of torque in degrees
AE 20/41
S 26 g max. torque 450 Nm
Resilient Coupling PERKINS for ZF 25 M /25 MA Ident-No. 288 238 - 3307 316 002
24-0,2
Bolt circle 142,6 w65 Joo =01
j Nm traction side ft-ib
~ - 1 300 221.2
% 250 184.2
g 200 147.5
g 1106
- 3005 -8 g g 150 / 0
| 95 100 v 787
50 36.8
/ _,L’-'“‘
0= 0
, 123456782910
spline RO Angle of torque in degrees
SAE 20/40
267 _

max. torque 200 Nm

Resilient Coupling PERKINS for ZF 10 M - ZF 12 M - ZF 15 M - ZF 15 MA - ZF 15 MIV Ident-No. 288 240 - 3306 316 002

2 +0,2
Bolt circle 142,6 «-6.5———ﬁ-i
e Nm traction side ft-lb
_ 280 - 206.5
/A
240 7 177.0
200 147.5
@
3 /
g 160 118.0
30%05 QR < A
e 1 R 120 i 88.5
ST {
[~
80 —7 59.0
40 - 285
0 0
i 12345%67 8.9
spline —_ Angle of torque in degrees
A10x23x29
DIN 5464 -

max. torque 200 Nm
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1.2.10 Accessories

Adapter flange for ZF3M - ZF5M- ZF10M - ZF 12 M

- ZF15M- ZF 15 MA Ident-No. 344 544 - 3306 116 001

—e 20
T

§—u

0265 ——————

©209,55h7 —————=1

Bolt circle 235+0.1

—e 20!-—

G [
|

§5—et

2265

©2209,55nh7
]
I
o8sH?

e D] |0

Bolt circle 235+0.1

Adapter flange ZF 25 M - ZF 25 MA Ident-No. 345 964 - 3307 116 001

(kit)

{20}
N

0265

6~
5
—d g_ ©
81

©209,5517 —————
|
©92H7 *“ __l

=235

Bolt circle 235+0.1
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MARINE

1.2.10 Accessories

Cooler for ZF 10 M - ZF 12 M - ZF 15M - ZF 15 MA - ZF 15 MIV - ZF 25 M - ZF 25 MA Ident-No. 326 742 - 3306 107 001

377 755 - 0636 010 575

M8 x DIN 931-8.8 vcad (4x)
tightening torque 14 Nm
(when mounting on transmission)

442 372 - 0630 302 090
B8 DIN 137 vcad (4x)

344 646-3306 307 002

254 716-3306 301 015 F

\\\\\\\\\\\\\“\X
A
L

326 741-3306 307 001

1.2.11 Tools

Tool to adjust the shifing lever cover on ZF 10 M - ZF 12 M - ZF 15M - ZF 15 MA - ZF 25 M - ZF 25 MA
(See Service Bulletin No. 007/03)

BRACKET P/N 20.4039.02

EXTENSION SECTION P/N 20.4039.03
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1.2.12 Gearboxes and accessories

Model prop. turns draw. no. Id. no. weight
anti engine

ZF3 M 2,05:1 487926 3302 002 001 8 kg
2,72:1 487927 3302 002 002 8 kg

Housing adapter Kit 344544 3306 116 001

Damper plate up to 100 Nm 254750 3306 316 001

ZF5M 2,05:1 388817 3303 002 001 8 kg
2,72:1 459413 3303 002 002 8 kg

Housing adapter Kit 344544 3306 116 001

Damper plate up to 100 Nm 254750 3306 316 001

ZF10M 1,48:1 407345 3304 002 003 9,5 kg
1,791 407346 3304 002 004 9,5 kg
2,05:1 - 3304 002 010
2,72:1 467329 3304 002 005 9,5 kg

Housing adapter Kit 344544 3306 116 001

Housing adapter Kit SAE 5 500013 3306 116 002

Oil cooler Kit 326742 3306 107 001

Damper plate up to 100 Nm 254750 3306 316 001

Damper plate up to 200 Nm 254762 3306 316 003

Damper plate PERKINS up to 200 Nm 288240 3306 316 002

ZF12M 2,14:1 407205 3305 002 001 13 kg
2,63:1 407206 3305 002 002 13 kg

Housing adapter Kit 344544 3306 116 001

Housing adapter Kit SAE 5 500013 3306 116 002

Oil cooler Kit 326742 3306 107 001

Damper plate up to 200 Nm 254762 3306 316 003

Damper plate PERKINS up to 200 Nm 288240 3306 316 002

ZF15 M 1,56:1 407208 3306 002 003 13 kg
1,88:1 407207 3306 002 004 13 kg

Housing adapter Kit 344544 3306 116 001

Housing adapter Kit SAE 5 500013 3306 116 002

Oil cooler Kit 326742 3306 107 001

Damper plate up to 200 Nm 254762 3306 316 003

Damper plate PERKINS up to 200 Nm 288240 3306 316 002

ZF 15 MA 2,0:1 407461 3306 001 004 13 kg
2,14:1 - 3306 001 003 13 kg
2,5:1 407462 3306 001 005 13 kg

Housing adapter Kit 344544 3306 116 001

Housing adapter Kit SAE 5 500013 3306 116 002

Oil cooler Kit 326742 3306 107 001

Damper plate up to 200 Nm 254762 3306 316 003

Damper plate PERKINS up to 200 Nm 288240 3306 316 002

ZF 15 MIvV 2,13:1 407377 3306 003 001 20 kg
2,72:1 439386 3306 003 003 20 kg
2,99:1 407378 3306 003 002 20 kg

Housing adapter Kit 345965 3306 116 004

Housing adapter Kit SAE 5 500015 3306 116 003

Oil cooler Kit 326742 3306 107 001

Damper plate up to 200 Nm 254762 3306 316 003

Damper plate PERKINS up to 200 Nm 288240 3306 316 002

ZF25 M 1,88:1 408089 3307 002 001 18 kg
2,27:1 - 3307 002 007 18 kg
2,74:1 408090 3307 002 002 18 kg

Housing adapter Kit 345964 3307 116 001

Housing adapter Kit SAE5 - 3315 116 001

Oil cooler Kit 326742 3306 107 001

Damper plate up to 200 Nm 256526 3307 316 001

Damper plate PERKINS up to 200 Nm 288238 3307 316 002

Damper plate up to 450 Nm 223557 3307 316 003

ZF 25 MA 2,23:1 - 3307 001 005 18 kg
2,74:1 - 3307 001 006 18 kg

Housing adapter Kit 345964 3307 116 001

Housing adapter Kit SAE5 - 3315 116 001

Oil cooler Kit 326742 3306 107 001

Damper plate up to 200 Nm 256526 3307 316 001

Damper plate PERKINS up to 200 Nm 288238 3307 316 002

Damper plate up to 450 Nm 223557 3307 316 003
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1.3 Gear Casing

The oil-tight gearbox housing is made of
a corrosion-resistant aluminium alloy
chromized for added protection from cor-
rosion. The gear casing is divided in a
vertical plane into two equal halves.
Cooling fins ensure good heat dissipa-
tion and mechanical rigidity.

The oil filter screw with dipstick and the
oil drain plug are screwed into the gear
casing. The filler screw is provided with
a breather hole.

The actuating lever, actuating cam and
cover plate are a pre-assembled unit fit-
ted laterally to the gearbox unit.

Holes (see «Main dimensions» item 1.2
pos. c) are provided for bolting the trans-
mission to a flywheel housing or an
adapter flange.

1.4 Gear set

The transmission is equipped with case
hardened helical gears made of forged
low-carbon alloy steel and case hard-
ened spiral bevel gears (V drive). The
drive shaft with the drive gears are an
integral unit.

The splined input shaft connecting the
transmission with the engine is hardened
as well.

The driven shaft (propeller side) of the
transmission, with the exception of the
ZF15 MIV model, is fitted with an inte-
grally forged coupling flange.

The servo-automatic clutch system gov-
erns the direction of rotation of the input
shaft, and ZF M transmission units are
available for clockwise:

(RH = right hand) or counterclockwise
(LH = left hand) rotation.

1.5 Multiple-disc clutch and clutch
operation - power train

The engine torque is applied to the input
shaft (36) in the specified direction of
rotation and, in shifting position A (see
Main Dimensions item 1.2), via gear (44),
the frictionally engaged clutch discs (51
and 52) to the external disc carrier (57)
and from there via the guide sleeve (59)
to the output shaft (66).

In shifting position B, the torque is trans-
mitted from the input shaft (36) via inter-
mediate gear (26), gear (65), clutch discs
(51 and 52) to the external disc carrier
(57), the guide sleeve (59) and the out-
put shaft (66).

Function

The transmission uses a positively
driven, mechanically operated
multipledisc clutch system mounted on
the output shaft.

The thrust force required for obtaining
positive frictional engagement between
the clutch discs is provided by a servo-
automatic system.

This essentially comprises a number of
balls which, by the rotary movement of
the external disc carrier, are urged
against inclined surfaces provided in
pockets between the guide sleeve and
the external disc carrier and in this way
exert axial pressure. The thrust force
and, as a result, the transmittable fric-
tion torque are thus proportional to the
input torque applied.

Due to the cup springs (48) supporting
the clutch disc stack and a limitation of
the range of axial travel of the external
disc carrier (57), the thrust force will not
exceed a predetermined value.

The actuating sleeve (60) is held in the
middle position by spring-loaded pins. To
initiate the shifting operation, the actuat-
ing sleeve (60) needs merely be dis-
placed axially by the shifting fork until the
arresting force has been overcome. Then
the actuating sleeve (60) is moved auto-
matically by the spring-loaded pins, while
the external disc carrier which follows this
movement, is rotated by frictional forces
exerted by the clutch discs, and the shift-
ing operation is completed servo-auto-
matically as described above.

Fig. 11
|8
Input _
L ______ _ 1
A 1
36
Ju — 3 BUR ‘
= ro Output
—— 66
Power flow
+ @ in lever position
7~ \ - A
45 44 48 51 52 57 60 59 65 ——+B
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1.6 Shaft bearings

Both the input and the output shafts are
carried in amply dimensioned taper roller
bearings.

The propeller thrust can be absorbed by
the bearings (for permissible values see
«Technical data», item 1.2).

The intermediate gear and the movable
gears are carried in sturdy needle roller
bearings.

1.7 Shaft seals

External sealing of the input and output
shafts is provided by radial sealing rings.
The running surfaces on the shafts are
casehardened.

1.8 Lubrication

The transmissions are immersion-lubri-
cated. The bearings are generously sup-
plied with splash oil.

1.9 Cooling unit

Transmissions intended for use at high
ambient temperatures and for continu-
ous operation at high power (especially
when shifting position B is used for the
main direction of movement of the craft),
must be supplied with a cooling unit (see
item 2.10).

2. Installation
2.1 Delivery condition

HURTH ZF M gearbox units leave the
factory in fully assembled condition. For
safety reasons, the gearbox is not filled
with oil for shipment. The actuating le-
ver is mounted on the actuating shaft.
On request, the gearbox is delivered with
the cooling unit (see item 2.10) and
flange (see item 1.2) fitted, as well as
the previous damper plate between en-
gine and gearbox.

The multi-spline shaft is provided with an
oil film and protected by a plastic cap.
The bright surfaces of the coupling flange
on the output side are coated with an
anticorrosive agent for shipment and
storage. The casing is chromized and
thus resistant to seawater.

Before leaving the factory, each trans-
mission is subjected to a test run with
the prescribed ATF oil. The residual oil
remaining in the transmission after drain-
ing acts as a preservative and provides
reliable protection against corrosion for
at least 1 year if the units are properly
stored.

2.2 Transport

Care should be taken when transporting
the gearbox or the engine-gearbox as-
sembly to prevent undue shocks and
impacts. This applies particulary to the
input and output shafts.

2.3 Removal of preservative

Use a suitable solvent for removing the
anticorrosive agent, but never use em-
ery cloth or paper, because this could
damage the sealing surface and void the
warranty.

Itis advisable, especially after long peri-
ods of storage, to flush the transmission
with the prescribed oil and remove re-
sidual oil.

2.4 Painting the gearbox

Always cover the running surfaces and
sealing lips of the radial sealing rings on
both shafts before painting. Make cer-
tain that the breather hole on the oil filler
screw is not covered by paint. The iden-
tification plates should remain clearly leg-
ible.

Fig. 12

Engine flange

Flywheel

2.5 Connecting the gearbox
with engine

Fit a recommended damping plate be-
tween the engine and the transmission
to compensate for minor alignment er-
rors and protect the input shaft from ex-
ternal forces and loads.

If the flywheel housing of the engine is
of suitable design, the gearbox unit
should be directly bolted to the housing
by means of the holes provided in the
gearbox.

Make certain to use bolts with the right
appropriate length (see «Main dimen-
sions», item 1.2) and thighten them to
the correct torque, M8 =14 Nm (10 ft Ib),
M10 =28 Nm (20 ft Ib)

using LOCTITE 242 or 262

An adapter flange and a damper plate
are available on request for each gear-
box unit (see «Main dimensions», item
1.2.10).

The radial and axial runout values shown
in the drawing Fig. 12 should never be
exceeded between the engine and trans-
mission.

The input shaft end is provided with a
multi-spline or involute spline profile (see
«Main dimensions», item 1.2).

Connection of gearbox with engine

Flywheel housing

% [/ ]

7 e
}r X/— Gearbox flange

L l—x

- L
Damper plate —/ fK

\
\—|nput shaft

Permissible radial and axial runout

(0.1 mm = 0.004 inches)

X:B=0,1mm X:K=0,1mm X:P=0,1mm
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MARINF.

2.6 Connection of gearbox with
propeller

We recommend a flexible connection
between the gearbox and the propeller
shaft, when the engine is flexibly
mounted, in order to compensate for
angular deflections. The installation of a
special propeller thrust bearing is not
required, since the propeller thrust will
be taken by the transmission bearing,
provided the value specified under
«Technical data», item 1.2, is not ex-
ceeded. However, the output shaft
should be protected from additional
loads. Special care should be taken to
prevent torsional vibration. When using
a universal joint shaft, make certain to
observe the manufacturer’s instructions.

2.7 Suspension of engine—gearbox
assembly in the boat

Special care should be taken to protect
the gearbox from detrimental stresses
and loads when the engine-transmission
assembly is not elastically suspended in
the boat or craft.

The gearbox should be conveniently ac-
cessible for maintenance. If the oil drain
plug of the gearbox is not accessible, the
oil will have to be sucked off.

Fig. 13

2.8 Position of gearbox
in the boat

The inclination of the gearbox unit in the
direction of the shafts should not exceed
an installation angle of 20 degrees (see
Fig.13) and 15° for ZF 15 MIV.

2.9 Operation of gearbox

The gearbox is suitable for single lever
remote control. Upon loosening the re-
taining screw (7), the actuating lever (6)
can be moved to any position required
for the control elements (cable or rod link-
age). (Fig. 14).

IMPORTANT

Make certain that the lever does not con-
tact the actuating lever cover plate (9):
the minimum distance between lever and
cover must be 0.5 mm.

The control cable should be perpendicu-
lar to the actuating lever in the neutral
position of the lever.

The zero position of the operating lever
on the control console must coincide with
the zero position of the actuating lever
on the gearbox.

Fig. 14

Clamping screw (7) to
be tightened to torque
of 20N

‘Oil dipstick and oil filler screw
17 mm width across flats

0
v

The shifting travel, as measured at the
pivot point of the actuating lever, be-
tween the neutral position and end posi-
tions A and B must be at least 35 mm for
the outer and 30 mm for the inner pivot
point.

A larger amount of lever travel is in no
way detrimental.

IMPORTANT
However, if the lever travel is shorter,
proper gear engagement might

beimpeded which, in turn, would mean
premature wear, excessive heat genera-
tion and resulting damage.

The position of the cover plate under-
neath the actuating lever is factory-ad-
justed to ensure equal lever travel from
neutral position A and B.

IMPORTANT

If this cover is removed in exceptional
cases, proceed as described under item
6.14 of this manual.

When installing the gearbox, make cer-
tain that shifting is not impeded by re-
stricted movability of the cable, by un-
suitably positioned guide sheaves, too
small bending radius, etc.

Minimum shifting movement
for actuating lever (6)

Do not remove cover
plate (9) or loosen screws

Oil drain plug

Min. distance of
::?ré _____ actuating lever 0.5 mm
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2.10 Cooling unit

The arrangement of the cooling unit for
the ZF 10 M, ZF 12 M, ZF 15 M, ZF 15
MA, ZF 15 MIV, ZF 25 M and 25 MA (no
cooling is required for ZF 3 M and 5 M)
can be seen from Fig.15.

The table below shows the maximum
power output in continuous operation (le-
ver position A and B) usable without cool-
ing. When these values are exceeded,
a cooling unit is required.

The cooling unit should be connected to
the fresh-water pressure line (external
circuit) of the engine in accordance with
Fig.16. The minimum volume of flow is
10 Itr/min. Retrofitting of the cooling unit
involves no problems (see item 6.15).

2.11 Engine-gearbox compartment
Care should be taken that the engine

gearbox compartment is properly venti-
lated.

Fig. 15

et
IJ] 1
P
5 é E

L Cooling surface

Cooling unit

Max. engine power usable without cooling

Lever position | ZF3 M ZF10M ZF12M | ZF15MIV | ZF25 M
ZF5M ZF15M ZF 25 MA
ZF 15 MA
A no cooling | no cooling 40 kW 25 kW 40 kW
54 hp 34 hp 54 hp
B no cooling 25 kW 25 kW 20 kW always with
34 hp 34 hp 34 hp cooling unit
Fig. 16 10 liters/min
Engine heat 2.6 gal/min

exchanger

[ ] —
[ Engine Tq, qu l
h (min 10 Itr/min)
- [oBQo o Sle
=
p o o n
|
O

- Y } d| o L '

Cooling unit

Seawater
pump

HBW gearbox unit
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3. Operation
3.1 General information

All ZF M boat reversing gearbox units
are test-run on a test stand at the fac-
tory prior to delivery.

For safety reasons, the oil is drained
before shipment.

3.2 Initial operation

Fill the gearbox with oil (ATF), (see 4.7
or recommended fluids). The oil level
should be up to the index mark on the
dipstick (see fig. 17).

To check the oil level, just insert the dip-
stick, do not screw in. Retighten the hex
screw with the dipstick after the oil level
check. Do not forget sealing ring.

3.3 Operating temperature

Normal operating temperature of the
transmission oil should be in the range
of 50°C (122°F) to 80°C (176°F). Max.
permissible ATF temperature of 100°C
(212°F) may only be reached for a short
time.

3.4 Operation of gearbox

The zero position of the operating lever
on the control console must coincide with
the zero position of the actuating lever
on the transmission. Shifting is initiated
by a cable or rod linkage via the shifting
lever and an actuating cam. The

Fig. 17

completition of the gear changing opera-
tion is servo-automatically controlled.
Gear changing should be smooth, not too
slow, and continuous (without interrup-
tion). Direct changes from forward to re-
verse are permissible, since the multi-
ple-disc clutch permits gear changing at
high rpm, including sudden reversing at
top speeds in the event of danger.

3.5 Sailing or moving in tow

Rotation of the propeller while the boat
is sailing, being towed, or anchored in a
river, as well as operation of the engine
with the propeller stopped (for charging
the battery), will have no detrimental ef-
fects on the gearbox.

IMPORTANT

When the boat is sailing (engine
stopped), the gear lever must be in zero
pos-ition. Never put the gear lever in the
pos-ition corresponding to the direction
of travel of the boat.

Locking the propeller shaft by an addit-
ional brake is not required: use the gear
lever position opposite your direction of
travel for this purpose.

3.6 Lay-up periods

If the transmission is not used for peri-
ods of more than 1 year it should be com-
pletely filled with oil of the same grade
to prevent corrosion. Protect the input
shaft and the output flange by means of
an anticorrosive coating if required.

3.7 Preparation for re-use
See item 2.3

Do not screw in for
oil level checks

Casing surface

|_—— Dipstick

Oil level

! Correct readings up to 20°
inclination in direction of shafts
(15° for ZF 15 MIV)

4. Maintenance

4.1 Transmission oil

To ensure trouble-free operation of the
clutch only use Automatic Transmission

Fluid (ATF).

4.2 Oil quantity

ZF3M 0.30 Itr 0.32 gts
ZF5M 0.30 ltr 0.32 gts
ZF10M 0,35 Itr 0.37 qgts
ZF12M 0.56 Itr 0.59 gts
ZF15M 0.56 Itr 0.59 gts
ZF 15 MA 0.47 ltr 0.50 gts
ZF 15 MIV 1.00 Itr 1.06 qts
ZF25M 0.75 Itr 0.79 gts
ZF 25 MA 0.75 Itr 0.79 qgts
ZF 30 M min. 0.90 Itr |min. 0.95 qgts
max. 1.10 Itr |max. 1.17 gts

Use the index mark on the dipstick as a
reference (see item 3.2)

4.3 Oil level checks

Check the oil level in the gearbox about
once a month. Correct oil level: index
mark on dipstick (see item 3.2). Always
use the same oil grade when topping up.
Don’t overfill the gearbox. This will cre-
ate higher operating temperatures.

4.4 Oil change

Change the oil the first time after about
25 hours of operation, then at intervals
of at least 1 year.

4.5 Checking the control cable
linkage

The control cable or rod linkage should be
checked at shorter time intervals. Check
the zero position of the operating lever (on
the control console) and of the shifting le-
ver (on the gearbox) on this occasion. The
minimum lever travel from the neutral po-
sition to operating positions (0-A = 0-B)
should be 35 mm (1.38 in) for the outer
and 30 mm (1.18 in) for the inner pivot
point. Make certain that these minimum
values are safely reached. Check the ca-
ble for easy movability (see item 2.9).

4.6 Cooling

If the transmission is equipped with a
cooling unit, drain the cooling water
before long periods of non-use when
temperature is below freezing point.
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4.7 Automatic Transmission Fluid
List of recommended fluids

For ZF-HURTH ZF M Marine Transmissions Automatic Transmission Fluid (ATF) must to be used as lubricant.

ADDINOL MINERALOL GMBH, KRUMPA/D

ADDINOL ATF D IID

KUWAIT PETROLEUM, HOOGVLIET/NL

Q8 AUTO 14 (IID-21883)

ADDINOL MINERALOL GMBH, KRUMPA/D ADDINOLATF D Il LEPRINCE+SIVEKE GMBH, HERFORD/D LEPRINXOL FLUID CN
AGIP PETROLI SPA, ROM/I AGIP ATF Il D LIQUI MOLY / MEGUIN, ULM/D ATF IIE
AGIP PETROLI SPA, ROM/I AGIP ATF D 309 LIQUI MOLY / MEGUIN, ULM/D MEGOL ATF IID

AGIP PETROLI SPA, ROM/I

AGIP ATF PLUS

LUBRICATION ENGIN., FORT WORTH/USA

AUTOMATIC TRANSMISSION FLUID

AGIP PETROLI SPA, ROM/I

AGIP DEXRON Il

MAURAN SA, ODARS/F

INTER OIL INTER MATIC ATF D2

AGIP SCHMIERTECHNIK, WURZBURG/D

AUTOL GETRIEBEOL ATF-D

MIN.OL-RAFFIN. DOLLBERGEN, UETZE/D

PENNASOL FLUID-GETR.OL TYP PCN

AGIP SCHMIERTECHNIK, WURZBURG/D

AUTOL GETRIEBEOL ATF IIl D

MOBIL OIL, WEDEL/D

MOBIL ATF 220 D20104 / D21685

ARAL LUBRICANTS GMBH, BOCHUM/D

ARAL GETRIEBEOL ATF 22

MOBIL OIL, WEDEL/D

MOBIL ATF F-30107

ARAL LUBRICANTS GMBH, BOCHUM/D

ARAL GETR.OL ATF 55 F-30589

MOBIL OIL, WEDEL/D

MOBIL ATF 220 D21412 / D22187

AVIA MINERALOL-AG, MUNCHEN/D

AVIAFLUID ATF 86

MOBIL SEKIYU KABUS.KAISHA, TOKYO/J

MOBIL ATF 220Y (D-21412)

BLASER SWISSLUBE, HASLE-RUEGSAU/CH BLASOL 229 MOL HUNGARIAN OIL, KOMARON/H CARRIER ATF
BP OIL DEUTSCHLAND, HAMBURG/D FRONTOL UNIVERSAL-ATF 100 MORRIS LUBRICANTS, SHREWSBURY/GB LIQUIMATIC DII
BP OIL INTERNATIONAL, LONDON/GB AUTRAN DX Il NAFTEC, ALGIER/DZ TASSILIA
BP OIL INTERNATIONAL, LONDON/GB AUTRAN MBX NANHAI SUPERIOR LUB-OIL, CHINA NANHAI ATF (D2)
BP OIL INTERNATIONAL, LONDON/GB AUTRAN DX Il (F-30370) NIS-RAFINERIJA NAFTE BEOGRAD/YU GALAX MATIC DAC
BP OIL INTERNATIONAL, LONDON/GB AUTRAN DX Il (F-30381) OEST G. MIN.OLWERK, FREUDENSTADT/D ATF T 4011
BUCHER+CIE AG, LANGENTHAL/CH MOTOREX ATF SUPER D-22656 OMEX PETROLEUM PTY, BELLEVUE/AUS OMEX ATF DEXRON I

BUCHER+CIE AG, LANGENTHAL/CH

MOTOREX ATF DEXRON IIl MC

OMV AG, SCHWECHAT/A

OMV ATF D II (D22427)

CALPAM GMBH, ASCHAFFENBURG/D

PAMATIC FLUID 289

OMV AG, SCHWECHAT/A

OMV ATF Il (F-30580)

CALPAM GMBH, ASCHAFFENBURG/D

CALPAMATIC FLUID Ill F

OPTIMOL OLWERKE, HAMBURG/D

OPTIMOL ATF T 4011

CALTEX PETROLEUM CORP., LONDON/GB

CALTEX ATF-HDA

OSWALD KLUTH, BARGFELD-STEGEN/D

UNIVERSAL ATF-D

CALTEX PETROLEUM CORP., LONDON/GB

CALTEX ATF-HDM

PAKELO MOTOR OIL, SAN BONIFACIO/I

MULTIPURPOSE TRANSM. FLUID IID

CALTEX PETROLEUM CORP., LONDON/GB

CALTEX TEXAMATIC 1278

PANOLIN AG, MADETSWIL/CH

PANOLIN ATF MULTI 21996

CALTEX PETROLEUM CORP., LONDON/GB CALTEX TEXAMATIC 7045 PANOLIN AG, MADETSWIL/CH PANOLIN ATF DEXRON III
CALTEX PETROLEUM CORP., LONDON/GB CALTEX TEXAMATIC 1205A PARS OIL CO., TEHRAN/IR PARS ENTEGHAL-E AUTOMATIC OIL
CASTROL LTD, SWINDON/GB CASTROL TQ-D (22765) PAZ LUBRICANTS&CHEMICALS, HAIFA/IL PAZBO EZF

CASTROL LTD, SWINDON/GB

CASTROL TQ DEXRON Il F-30520

PENNZOIL PRODUCT COMP., HOUSTON/USA

PENNZOIL ATF F-30110

CASTROL LTD, SWINDON/GB

CASTROL TRANSMAX S (F-30319)

PETRO-CANADA, MISSISSAUGA/CDN

DEXRON [I/MERC.ATF (F-30395)

CASTROL LTD, SWINDON/GB

CASTROL TRANSMAX T (F-30359)

PETROL OFISI A.S., BAKANLIKLAR/TR

PETROL OFISIATF Il

CASTROL LTD, SWINDON/GB

CASTROL TQ-D (21289)

PETROLEX, KWIDZYN/PL

VECO MATIC IID

CASTROL LTD, SWINDON/GB

CASTROL ATF 21293

PRINZ-SCHULTE, FRECHEN/D

AERO-LINE ATF-2

CEPSA, MADRID/E

CEPSAATF-70

PRINZ-SCHULTE, FRECHEN/D

AERO-LINE ATF-D

CHEVRON PRODUCTS CO., RICHMOND/USA CHEVRON ATF F-30108 REPSOL DISTRIBUCION SA, MADRID/E REPSOL MATIC ATF
CITGO PETROLEUM CORP., TULSA/USA CITGO ATF DEXRON Il F-30167 S.A.E.L, ALCOBENDAS/E GULF ATF DIl D-22233
C.J.DIEDERICHS SOHNE, WUPPERTAL/D CIDISOL-HYDR.-FLUID DEXRON IID SASOL OIL, RANDBURG/ZA SASOL ATF DXII
DE OLIEBRON B.V., ZWIJNDRECHT/NL ATF DMM SCHMIERSTOFFRAFFINERIE SALZBERGEN/D WINTERSHALL ATF D
DE OLIEBRON B.V., ZWIUNDRECHT/NL ATF 289 SHELL ASEOL AG, BERN/CH ASEOL ATF DB UNIVERSAL
DEA MINERALOL AG, HAMBURG/D DEAMATIC SHELL INTERNATIONAL, LONDON/GB SHELL DONAX TA (D-21666)
DEA MINERALOL AG, HAMBURG/D DEAFLUID 4011 SHELL INTERNATIONAL, LONDON/GB SHELL DONAX TG (F-30358)
DEA MINERALOL AG, HAMBURG/D DEAFLUID 3003 SLOVNAFT JS CO, BRATISLAVA/SLO MADIT AUTOMATIC
DEUTSCHE SHELL AG, HAMBURG/D MAC ATF D-21666 SONOL ISRAEL LTD, HAIFA/IL DEXRON 2D
DUCKHAMS OIL, BROMLEY/GB UNIMATIC SOPROGRASA SA, MADRID/E SOPRAL 164
ELF LUBRIFIANTS, PARIS/F TRANSANTAR DF2 STATOIL STAVANGER/N TRANSWAY DX IlI (F-30373)
ELF LUBRIFIANTS, PARIS/F ANTAR 22329 STATOIL STAVANGER/N TRANSWAY DX II
ELF LUBRIFIANTS, PARIS/F ELFMATIC G2 22329 STLTECNOL, ESCALQUENS/F TECNOL TECMATIC D2
ELF LUBRIFIANTS, PARIS/F HUILE RENAULT DIESEL STARMATIC SUN OIL COMPANY, AARTSELAAR/B SUNAMATIC 149
ELF LUBRIFIANTS, PARIS/F ELFMATIC G3 SUN OIL COMPANY, AARTSELAAR/B SUNAMATIC 153
ELF LUBRIFIANTS, PARIS/F TRANSANTAR DF3 SUOMEN PETROOLI OY, HAMINA/SF TEBOIL FLUID E (F-30301)
ELLER-MONTAN-COMP., DUISBURG/D ELLMO-AUTOMATIK-FLUID 22233 SUOMEN PETROOLI OY, HAMINA/SF TEBOIL FLUID D
ENGEN PETROLEUM, CAPE TOWN/ZA ENGEN ATF 22D SVENSKA STATOIL AB, NYNASHAMN/S TRANSWAY DX Il (F-30373)
ERTOIL SA, MADRID/E TRANSMISIONES AUTOMATICAS D2 TAMOIL LUBES, GENEVA/CH TAMOILATF 11 D
ESSO AG, HAMBURG/D ESSOATF D (21611) TEXACO LUBRICANTS COMP., BEACON/USA ATF MERCON / DEXRON I
ESSO AG, HAMBURG/D ESSO ATF F-30320 TEXACO SERVICES LTD, BRUSSEL/B TEXAMATIC 7045
ESSO AG, HAMBURG/D ESSO ATF D (21065) TEXACO SERVICES LTD, BRUSSEL/B TEXAMATIC 4261
FIAT LUBRIFICANTI, VILLASTELLONE/I TUTELAGI/A TEXACO SERVICES LTD, BRUSSEL/B TEXAMATIC 7080
FINA EUROPE SA, BRUSSEL/B FINAMATIC II-D TEXACO SERVICES LTD, BRUSSEL/B TEXTRAN PSM
FUCHS LUBRICANTS (UK), DERBY/GB SILKTRAN MP-ATF TEXACO SERVICES LTD, BRUSSEL/B TEXAMATIC 4011
FUCHS LUBRICANTS (UK), DERBY/GB SILKTRAN PSV ATF TEXACO SERVICES LTD, BRUSSEL/B TEXAMATIC 4291
FUCHS MINERALOLWERKE, MANNHEIM/D TITAN ATF 4000 TEXACO SERVICES LTD, BRUSSEL/B TEXAMATIC 9226
GINOUVES GEORGES SA, LA FARLEDE/F YORK LT 785 TOTAL RAFFINAGE DISTR., PARIS/F TOTAL FLUIDE ATX
GULF OIL (GB) LTD, CHELTENHAM/GB UNIFLUID TOTAL RAFFINAGE DISTR., PARIS/F TOTAL FLUIDE IID
GULF OIL (GB) LTD, CHELTENHAM/GB ATF 2 TOTAL RAFFINAGE DISTR., PARIS/F TOTAL FLUIDE AT 42
HANDELSMIJ NOVIOL B.V., NIJMEGEN/NL KENDALL ATF DEXRON IID TOTAL SOUTH AFRICA, JOHANNESBURG/ZA TOTAL FLUIDE ATD
HOMBERG GMBH+CO KG, WUPPERTAL/D HOMBERG-GETRIEBE-FLUID D TURBOTANK BOSCHE+BODEKER, BREMEN/D TURBO UNIV. ATF MERCON 4011
IGOL FRANCE, PARIS/F IGOL ATF 420 UFANEFTECHIM REFINERY, UFA/RUS UFALUB ATF
INA RAFINERIJA ZAGREB/CROATIA INA-ATF SUPER UNIL DEUTSCHLAND GMBH, BREMEN/D UNIL MATIC CN T 4011
ITALIANA PETROLI, GENOVA/I TRANSMISSION FLUID DX VALVOLINE INC., LEXINGTON/USA VALVOLINE MULTI-PURPOSE ATF
JAPAN ENERGY CORP., TOKYO/JAPAN JOMO ATF K VALVOLINE INTERNAT,, DORDRECHT/NL VALVOLINE ATF TYPE D

KAPPLER K., STUTTGART/D

SELECTOL FLUID GETR.OL IID 23

VEBA OEL AG, GELSENKIRCHEN/D

MOVARA ATF-GETRIEBEOL DIID

KLOCKNER ENERGIEHANDEL GMBH, KOLN/D

DEUTZ OEL ATF-D

VEEDOL INTERNATIONAL, SWINDON/GB

VEEDOL ATF-M (22764)

KROON OIL BV, ALMELO/NL

ATF DEXRON IID

VEEDOL INTERNATIONAL, SWINDON/GB

VEEDOL ATF DEXRON Il F-30521

KROON OIL BV, ALMELO/NL ALMIROL ATF VEEDOL INTERNATIONAL, SWINDON/GB VEEDOL UNITRANS S PLUS
KUWAIT PETROLEUM, HOOGVLIET/NL Q8 AUTO 15 YACCO SA, ST PIERRE-LES-ELBEUF/F YACCO ATF D
KUWAIT PETROLEUM, HOOGVLIET/NL Q8 AUTO 14 (liD-21677) ZELLER+GMELIN GMBH&CO, EISLINGEN/D DIVINOL FLUID 666
KUWAIT PETROLEUM, HOOGVLIET/NL Q8 AUTO 14 (IID)
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5. Disassembly

Note: fold out illustration sheets 1 and 2
or (for ZF 15 MIV) sheets 3 and 4 (ex-
ploded views) for reference.

5.1 Removing the cooling unit
(if present)

Unscrew 4 hex head screws M8x50 and
take off unit (see illustration under item
6.14.2).

5.2 Removing and disassembling the
actuating lever cover plate

5.2.1 Always set actuating lever to neu-
tral position.

5.2.2 Remove hex nuts (22) from cover
plate (9), using 13 mm spanner (wrench),
and take off spring washers (4).

5.2.3 Remove cover plate assembly (12),
lever (6) and actuating cam (11).

5.2.4 Remove screw (7) from lever (6).
Pull off lever (6). Remove actuating cam
(11) and needle bearing (70) only in
models ZF 12M -15M -25 M - 30 M.

Remove actuating cam sealing ring (8).

5.3 Removing the bearing shields

5.3.1 Remove hex head screw (5) from
bearing shields (2) and (3), using 13 mm
spanner (wrench), and take off spring
washers (4).

5.3.2 Remove cover (3) and bearing
shield (2) on input shaft (36) together with
seals (28).

5.4 Separating the gearbox sections and
removing the input and output shafts

5.4.1 Remove hex nuts (22) from gear-
box (1), using 13 mm spanner (wrench),
take off spring washers (4) and remove
screws (21).

5.4.2 Separate the two halves of gear-
box (1) by light hammer blows on the ol
filler screw and oil drain plug (19 and 20).

5.4.3 Remove shims (37, 38, 39, 40)
from the input and output shafts and keep
separately. For proper reassembly it is
advisable to note down the thickness and
location of each of the shims to obtain
the correct bearing play.

If none of the parts (2, 3, 32, 33, 36) on
the input shaft and of the parts (2, 3, 34,
35, 43, 46, 47, 59) of the output shaft
are replaced, the shims can be re-used
in the same positions. When any of these
parts are replaced, the dimensions of the
gear set relative to the casing have to
be measured anew and suitable shims
have to be installed.

5.5. Removing the shifting fork (15)

5.5.1 Remove screw plug (17) (not nec-
essary in ZF 3 M - 5 M since there is no
plug but only a O-ring).

5.5.2 Pull actuating shaft (16) out of the
hole in the half housing.

5.5.3 Remove shifting fork (15).

5.6 Removing the intermediate
gear (26)

5.6.1 Heat gearbox section with interme-
diate gear to a temperature of approx.
80°C (176 F); in ZF 3 M - 5 M only, first
remove the retaining ring (23).

5.6.2 Knock pin (24) out of its bearing by
light hammer blows, using a driving pin
of suitable size.

5.6.3 Remove intermediate gear (26),
retaining plates (25) and roller cage (27).

5.7 Disassembling the input shaft (36)
5.7.1 Remove outer bearing races (32).
5.7.2 In the event of bearing damage,
cautiously drive inner races (33) off the

input shaft (36) with a punch (away from
gear).
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5.8 Disassembling the output
shaft (66)

5.8.1 Mount support rail on a vice with
the pins pointing upwards (not on ZF 15
MIV).

5.8.2 Place output shaft (66) vertically
on the support rail with the flange side
down.

5.8.3 Remove screw (41) spacer (42)
and outer bearing race (34).

Only in models ZF 3 M - 5 M remove
also shims (68) and in model ZF 15 MA
spacer (68).

5.8.4 Place side of gear (65) adjacent to
shaft flange against a suitable support
(a divided flange or two brackets of suit-
able section) and use pin of suitable size
to press off the output shaft.

Do not place the support neither against
the gear's (65) teeth nor against the fric-
tion washer (43). But place it as shown
on the drawing below.

The parts removed from the upside of
the shaft are not interchangeable with the
parts removed from the flange side. Keep
separately.

5.8.5 Remove keys (67) from the output
shaft and keep in a separate place (1
key for ZF 3 M and 5 M, 2 keys for ZF 10
M, 12 M, 15 M, 15 MA, and 4 keys for
ZF 25 M, 25 MA and ZF 30 M).

Fig. 18
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5.8.6 Put off shims (53, 54, 55, 56),
spacer (47) and needle bearing (45) from
the output shaft.

5.8.7 Attach divided flange to face side
of bearing shield (2) and pull off thrust
washer (43), inner race (46) and taper
roller bearing (34, 35) with shield. On ZF
15 MIV only pull off taper roller bearing
(34, 35).

5.8.8 Remove internal and external
clutch discs from gears (44) and (65).

5.8.9 Dismantling the gears

Compress cup springs (48) (only one
each side for ZF 3 M - 5 M) by means of
dismantling tool. Remove circlip (50) and
take off thrust plate (49).

5.8.10 Dismantling the actuating mem-
bers.
Detach springs (64), watching for balls (58).

5.8.11 Remove disc carrier (57).

5.8.12 Place actuating sleeve (60) on a
plane surface and press out guide sleeve
(59). Watch for detent pins and springs
jumping off the guide sleeve. It will be
advisible to wrap a rag around the actu-
ating sleeve (60) and the guide sleeve
(59) to catch any parts that might jump
off.

Fig. 20 Fig. 22
|
|
|
|
Tk 53 - 54
47 | 55 - 56
46 ‘- 45
s N | N 34-35
TRE _ 2 57
[ Ifl ],
|
Fig. 21

50
49

44 - 65

48

5.9 Disassembling the quill shaft (ZF 15
MIV).

Note: see drawing page 38.

5.9.1 Remove grooved ring nut (83) by
means of socket spanner and take off
ring (34) with sealing ring (31).

5.9.2 Place divided flange against face
side of bevel gear (80) and force bevel
gear (80) spacer ring (76) and bearing
(74) off quill shaft.

5.9.3 Remove key (81) and spacer ring (76).

5.9.4 Force off bearing (74) by means of
divided flange.

58 59 60 61 62
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6. Reassembly

Note: fold out illustration sheets 1 and 2
(exploded views) for reference. For ZF
15 MIV use illustration sheets 3 and 4.

6.1 General information

The following points should be observed
when reassembling the gearbox:

- Clean all parts thoroughly, especially
sealing surfaces, inspect for wear,
damage and cracks, and replace if re-
quired.

Check shifting fork (15) for wear. The
contact surfaces of this fork are pro-
vided with amolybdenum coating.
Should this coating be worn away at
any point, replace the shifting fork. Max
wear on guiding surfaces 0.2 mm
(0.008 in) on each side.

Thrust rings (43) require replacement
if wear exceeds 0.25 mm (0.0098 in).

Internal discs (51) have a sintered
metal coating of 0.3 mm (0.012 in) on
each side. If the surface structure (af-
ter clean-ing) shows indications of
wear, replace the discs.

Apply thin coat of oil to antifriction bear-
ings before installation.

Fig. 23
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6.2 Assembling the intermediate
gear shaft in gearbox section
side cooler

6.2.1 Insert retaining plate (25).

IMPORTANT:

Note that the bevelled corners of retain-
ing plates (25) have to be placed in differ-
ent positions (see illustration on sheet 1).

6.2.2 Insert needle cage (27) into inter-
mediate gear (26) and place complete
assembly with retaining plate (25).

6.2.3 Insert second retaining plate (25).
Not for ZF 3 M -5 M.

6.2.4 Fit O-ring (23) to intermediate gear
shaft (24)* and drive it into gearbox
section by knocking slightly on a drive

pin.

* onZF 3 M -5 Minsert intermediate gear
shaft with seeger 23 and Loctite 574.

*on ZF 25 M - 25 MA and ZF 30 M, in-
sert intermediate gear shaft (24) with-
out O-ring (23) and close bore in gear-
box section with sealing compound by
pressing in a plug (23) with Loctite 574.
(see illustration on sheet 1).

*

on ZF 15 MIV insert intermediate shaft
(24) and stop it in its place by knock-
ing with a driver pin on the edge of the
hole of the housing. Close the outsider
hole in the housing by pressing in plug
(23) with Loctite 574.

Fig. 24

6.3 Assembling the shifting fork in
gearbox section side shifting cover

6.3.1 Insert shifting fork (15) into gear-
box section (1) side the actuating lever
in such a way that the long arm of the
fork points downwards.

6.3.2 Insert shifting rod (16) through
bores in gearbox and shifting fork.

6.3.3 Fit screw plug (17) to gearbox,
making certain that the clearance be-
tween shifting rod (16) and screw plug
(17) is min. 0.5 mm (0.02 in).

Seal screw plug with Loctite 242 (ZF 3
M - 5 M only O-Ring).

6.3.4 Check shifting fork for easy
movability.

6.4 Pre-assembling the actuating
lever cover plate

Use punch tool to press sealing ring (8)
into cover plate (9). Spread antifriction
bearing grease between sealing lips.

6.4.1 Insert actuating cam assembly (11)
into cover plate (9).

6.4.2 Fit actuating lever (6).

IMPORTANT:
Clearance between actuating lever and
cover plate 0.5 mm (0.02 in).

6.4.3 Clamp actuating lever by means
of retaining screw (7), using a 13 mm
spanner (wrench). Screw in with torque
of 20 Nm.

Punch Tool
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6.5 Pre-assembling the gears (65) and
(44) with cup springs (48) and clutch
discs (51 and 52)

IMPORTANT:

If previously disassembled parts are
used, make certain that only mating and
associated parts are reassembled.

6.5.1 Join two cup springs (48) (only one
cup spring for ZF 3 M - 5 M) face to face
(external diameters in contact) and place
them on the centering collar of gears (65)
and (44).

6.5.2 Place thrust ring (49) on cup
springs.

6.5.3 Place circlip (50) on gear hub and
use mounting tool and press to fit circlip
into groove on hub. Don't press
completely the cup springs and be sure
that the tool presses at least on three
points on the thrust washer (49).

6.5.4 Attach clutch discs (51 and 52), first

internal disc (51), then alternatively ex-
ternal disc (52), internal disc (51), etc.

Fig. 25

6.6 Measuring the pre-assembled
gears (65) and (44) to determine
setting value «a».

If no parts had to be replaced, the previ-
ously disassembled shims (53, 54, 55,
56) can be re-used in their former ar-
rangement and positions without any
measuring operation.

If measuring is required, proceed as fol-
lows:

6.6.1 Place pre-assembled gear (65),
and subsequently gear (44) on thrust
washer (43), (end face of hub down-
wards, see illustration).

IMPORTANT:

OnZF 3M-5M-10 M there is a step
on the thrust washer (43). Put the side
of the washer with the step against the
gear. Be sure that the needle bearing
inner race (46) is fitted into it.

6.6.2 Insert needle cage (45), inner race
(46) and spacer (47) into bore of gear.

6.6.3 Fit shims (53, 54, 55, 56), as re-
quired, until prescribed seeting value «a»
is obtained (see illustration).

6.6.4 Shims are available in thicknesses
of 0.4-0.5-0.6 and 0.7 mm.
(0.016 - 0.020 - 0.024 and 0.028 in)

Setting value «a»

inches
0.315+0.004

mm
8.0+0.1

Type

ZF3M
ZF5M

ZF10 M
HBW 10
ZF12M
ZF15M

ZF 15 MA

ZF 15 MIV
ZF 25 M/ 25 MA
ZF30M

Old versions
(4+3 external
clutch discs)
HBW 10
(versions
from 01 to 08)
HBW 150
(versions
from 09 to 14)
HBW 150 V
(versions
from 01 to 07)

13.0+0.1 0.512+0.004

12.4+0.1 0.488+0.004

16.2+0.1
19.75+0.1

0.638+0.004
0.778+0.004

13.2+0.1 0.520+0.004

48 -

{ust washer (43)

bronze side

L

NN

N

upwards
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6.7 Pre-assembling the bearing
shields (2) for the input and output
shafts

Use a driver tool to press sealing rings
(30 - input and 31 - output) into shield (2).

6.8 Pre-assembling the clutch
members

6.8.1 Fit driving pins (63), springs (61)
and detent pins (62) to guide sleeve (59).

6.8.2 Place actuating sleeve (60) on
plane press surface.

6.8.3 Place guide sleeve (59) on top of
actuating sleeve (60) with the three driv-
ing pins (63) in alignment with the three
grooves in the actuating sleeve. Watch
for correct position of detent pins (62)
relative to angular pockets of sleeve.

Fig. 27

/

Punch tool

6.8.4 Press guide sleeve (59) into actu-
ating sleeve (60) up to midway position
(noticeable click).

6.8.5 Insert balls (58) into ball pockets
of guide sleeve, attach disc carrier (57),
turn upside down then fit balls in oppo-
site face side and attach second disc
carrier (57).

6.8.6 Attach springs (64) with closed part
of spring windings pointing outwards.

Fig. 29

Tubular tool H )

q

|

|

!

|

!

y |
% h
/

Fig. 28

33

6.9 Reassembling the input shaft

Preheat inner races (33) of taper roller
bearings to a temperature of 100° C
(212F) and, using tubular or punch tool,
press races on input shaft (36) on both
sides.

IMPORTANT:
Repress after cooling down, so that no
gap is left.

Fig. 30

Punch tool

33
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6.10 Reassembling the output shaft

6.10.1 Place pre-assembled bearing
shield (item 6.7) with seal (28) on output
shaft (66) (not applicable to ZF 15 MIV).

6.10.2 Attach outer race (34) of taper
roller bearing.

6.10.3 Pre-heat inner race (35) of taper
roller bearing to a temperature of approx.
100°C (212 F) and press on output shaft
(66) in hot condition.

On ZF 15 MIV press complete bearing
(68) on shaft (66).

IMPORTANT:
Repress after cooling down, so that no
gap is left.

6.10.4 Fit thrust ring (43) in such a way
that sintered surface (brown colour)
faces gear.

6.10.5 Use tubular tool to press on inner
race (46) of needle bearing for gear (65).

6.10.6 Attach needle cages (45) and
completely pre-assembled gear (65) with
clutch discs (51 and 52).

6.10.7 Fit spacer (47) and shims (53, 54,
55, 56) to gear (65).

6.10.8 Fit keys (67) to shaft (1 for ZF 3 M,
5M, 2keysfor10 M, 12 M, 15 M, 15 MA,
4 for ZF 25 M - 25 MA and ZF 30 M).

6.10.9 Press pre-assembled actuating
members (see item 6.8) on output shaft
(66).

IMPORTANT:
Align keys radially relative to guide
sleeve (59).

Fig. 31 Fig. 32
41
42
66
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1 43
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Punch tool
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6.10.10 Attach shims (53,54,55, 56) to
gear (44).

6.10.11 Attach spacer (47) to gear (44).

6.10.12 Use tubular tool to press on in-
ner race (46) of needle bearing for gear
(44).

6.10.13 Attach pre-assembled gear (44)
with needle cage (45) and clutch discs
(51 and 52).

Align external discs for proper engage-
ment with actuating member.

6.10.14 Attach thrust ring (43) in such a
way that sintered surface (brown colour)
faces gear.

6.10.15 Pre-heat inner race (35) of ta-
per roller bearing to a temperature of
approx. 100°C (212 F) and press it on
shaft.

IMPORTANT:
Repress after cooling down, so that no
gap is left.

Fig. 33
c 41
El MM
3Y .
S 35
HA % | %
Al
o | 68
Fig. 34 41

(27273

6.10.16 Screw on bolt (41), (supplied with
Loctite) and tighten to torque:

ZF3M-5M 50 Nm 37ftlb
ZF10M 60 Nm 44ftlb
ZF12M-15M 100 Nm 74 ftlb
ZF15MA-15MIV 100 Nm 74f1tlb
ZF 25 M - 25 MA 120 Nm 89ftlb
ZF30M 120 Nm 89ftlb

6.10.17 (ZF 3 M, ZF 5 M only) attach
shims (68) to end shaft (66). The gap has
to be 0.2 = 0.05 mm (0.0079+0.0019 in).

6.10.18 (ZF 15 MA only) attach spacer (68).

6.10.19 Check gears (44) and (65) for
free movability in an axial direction.

6.10.20 Attach outer race (34) of taper
roller bearing.

6.11 Reassembling the quill shaft
ZF 15 MIV

6.11.1 Fit radial sealing ring (31) and clip
(84) together with O-ring (86).

6.11.2 First bearing:
Press on bearing inner race (74).
Fit bearing outer race (75).

6.11.3 Fit spacer ring (76).

6.11.4 Fit key (81).

6.11.5 Press on gear (80).

6.11.6 Fit second spacer ring (76).
6.11.7 Second bearing:

Press on inner race (74).

Fit outer race (75).

6.11.8 Push on clip (73) together with
O-ring (85).

6.11.9 Tighten grooved ring nut (83) to a
torque of 95 Nm (70 Ibft), using a socket
spanner, and then secure by pressing rim
into groove in shaft.

6.11.10 Fit radial sealing ring (31) and
cup (84) together with O-Ring (86).

Fig. 35
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6.12 Final assembly of gearbox

6.12.1 Place pre-assembled gearbox
section (1) - (with intermediate gear) -
on side wall.

6.12.2 Place pre-assembled output shaft
(66) in lower part of gearbox with flange
side towards intermediate gear side (on
ZF 15 MIV, bevel gear towards interme-
diate gear side).

6.12.3 Place pre-assembled input shaft
(36) in upper part of gearbox.

6.12.4 (ZF 15 MIV only) Place pre-as-
sembled quill shaft (73) in lower part of
gearbox (watching to correct engage-
ment of marked teeth).

Add shims 78 on quill shaft:

1.2 mm on side input shaft and 2.2 mm
on side output flange.

Add shims (70) on clutch shaft 2 x 0.1
mm on side output flange.

6.12.5 (ZF 15 MIV only) Check backlash
0.08t0 0.13 mm (0.003 to 0.005 in). Be-
tween teeth of bevel gears using a dial
indicator in contact with tooth surface.

Fig. 36

To correct backlash:

Replace shim 78 side output flange with
a thicker one to decrease backlash and
vice-versa.

If the correction is not enough to reach
the correct backlash, modify shimming
(70) on clutch shaft side output flange
and repeat procedure.

To correct axial play (quill shaft):
Check axial play 0.05 + 0.02 mm
(0.002 + 0.0008 in).

Compensate for difference by inserting
shims (78) side input shaft.

6.12.6 Seal with LOCTITE 574 surface
of pre-assembled gearbox section (1)
(with shifting fork) and place upper
section on lower section of gearbox.

6.12.7 Insert screws (21) preferably in
the middle, and screw in low-tight to se-
cure the two gearbox sections together.

6.12.8 Use a plastic hammer to align the
two gearbox section (1) by tapping them
gently into position.

——
——Lc‘-d—

Cover centering depth
with seal (28)

Cover (3)

Quter race of taper
roller bearing (34)

—e %

Compensate for difference
- by inserting shims (37, 38, 39, 40)

Cover centering depth
with seal (28)

—C|

f——

——»|bl-e— Distance from gear set

6.12.9 Fit bearing shield (2) with gasket
(28) to output shaft (66) by means of
spring washers (4) and screws (5), us-
ing a 13 mm spanner (wrench).

Tighten to torque of 14 Nm (10 ft Ib).

6.12.10 Slide pre-assembled bearing
shield (2) with gasket (28) over input
shaft and secure by means of springer
washer (4) and screws (5), using a 13
mm spanner (wrench).

Tighten to torque of 14 Nm (10 ft Ib).

6.13 Measuring the gears sets of
input shaft and output shaft
(see illustration)

6.13.1 Tap outer races (32) and (34) on
output and input shafts to eliminate bear-
ing play, simultaneously rotating the
shafts.

6.13.2 Determine dimension «b» by
means of depth gauge (see illustration).

Distance from gear set

Compensate for difference
by inserting shims (37, 38, 39, 40)

Quter race of taper
roller bearing (32)

Cover (3)

Side shifting cover
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6.13.3 Measure dimension «c» on cover
(3) with gasket (28) installed, using a
depth gauge (see illustration). The dif-
ference between the two dimensions in-
dicates the distance to be filled up with
shims (37, 38, 39, 40). Shims are avail-
able in thicknesses of 0.1 - 0.15-02.-03.
and 0.5 mm.

On ZF 15 M1V, a hole is provided on the
output side of the housing to permit this
measuring operation: move shaft via
gear (65) by means of a lever through
opening in gearbox (see illustration next

page).

Fig. 37

— -]

Cover centering__p!

~=— Distance from gear set

o

depth with gasket (28)

Compensate for difference
by inserting shims (37, 38, 39, 40)
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o

~*—— Compensate

for difference

by inserting shims
(70, 71, 72)

Compensate for difference
by inserting shims
(37, 38, 39, 40)

—! H-—

b
|——

Distance from gear set —

e —

Cover centering depth
with gasket (28)
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6.13.4 Insert the required number of
shims into the bearing bores of the gear-
box to obtain an axial clearance of the
output and input shafts of 0.05 + 0.02
mm.

If no parts had to be replaced (see item
5.4.4), the previously disassembled
shims (37, 38, 39, 40) can be re-used in
the previous arrangement and positions.
It will be advisable, however, to check
the bearing clearance and correct it if
required.

6.13.5 Mount the previously measured
covers (3) on the output and input shafts
by means of spring washers (4) and
screws (5), using a 13 mm spanner
(wrench). Tighten to torque of 14 Nm (10
ft Ib).

6.13.6 Place spring washers (4) under-
neath all screws (21) and tighten screws
to a torque of 22 Nm (16 ft Ib), using a
13 mm spanner (wrench).

6.13.7 Tap output and input shafts lightly
in an axial direction while rotating the
shafts, to ensure freedom of movement.

6.13.8 Axial clearance of input and out-
put shafts: 0.05 = 0.02 mm, measured
by means of dial indicator in contact with
end face of shaft (see illustration).

6.13.9 Measure axial clearence of quill
shaft (on ZF 15 MIV), also with dial indi-
cator in contact with end face of the shaft
(see illustration).

Permissible clearance: 0.05 + 0.02 mm.

0.05 +0.02 mm
0.002 +0.0008 in

Fig. 38

Lever

Clamping screw
Sleeve

Dial indicator

YHY

Axial play
0.05+0.02 mm

QRN ENNRNY

AN

N ; |

Fig. 39

Axial play
0.05+0.02 mm

Support shifting fork here

Apply lever here

Y @

to move gear and shaft

Axial play N = -—
0.05+0.02 mm

Axial play
0.05 £0.02 mm

Insert disc for
measuring

Lever

LHT.J,
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6.14 Mounting the actuating lever
cover plate

6.14.1 Place gasket (29) or Loctite 574
on pre-assembled cover plate and fit it
to gearbox. Watch for proper engage-
ment of actuating cam and shifting fork.
The cover plate can be mounted when
the shifting fork is in the middle (=neu-
tral) position. It is important to adjust the
actuating lever to exactly midway posi-
tion in neutral.

Screw the cover plate in place in this
position.

The lever travel from 0 to A and from 0
to B should be equal. After a lever travel
of 28t0 31 mm (1.10to 1.22in) the trans-
mission should be in gear.

If the lever travel from «0» to «A» and
from «0» to «B» is not equal adjust cover
position by light hammer blows on the
cover up to reach the equal travels. Fit
spring washer (4) and screw nuts (22).
Tighten to a torque of 20 Nm (15 ft Ib).
If studs (69) need to be replaced, fit them
with Loctite 270 on the housing.

6.14.2 Fit spring washers (4) and screws
(5), using a 13 mm spanner (wrench).
Tighten to a torque of 14 Nm (10 ft Ib).
Check actuating lever for proper opera-
tion.

6.14.3 Fit oil drain plug (20) with sealing
ring (18) and oil dipstick (19) with seal-
ing ring (18).

Tighten to a torque of 20 Nm (15 ft Ib).

6.15 Mounting the cooling unit
(if provided)

6.15.1 Attach the cooling unit on the side
opposite the cover plate (9). By means
of 4 screws M8x65 and washers (avail-
able on kit pag. 23 item 1.2.10).

__\1’\ __@_
© O
(o)

75

[9

Cooling unit
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7. Procedure to adjust the shifting lever cover

New bracket p/n 20.4039.02 to adjust the shifting lever cover (see picture 1).

A) Before mounting the cover clean the mating surfaces and adjust the shifting fork
to the neutral position.

B) Apply Loctite 574 (or alternatively 518) on the cover surface and position it with
the lever in neutral (see picture 2).
Only for ZF 25 M, 25 MA: Push towards the bottom (see picture 3).

C) Lightly tighten the four nuts.

D) Adjust the cover roughly in the middle.

E) Fit the adjusting bracket p/n 20.4039.02 using only one nut lightly tighten: the
cover must be free to move with light hammer taps (see picture 4).

If the shifting lever in neutral has been rotated from the original vertical position
apply on the adjusting bracket the suitable extension section P/N 20.4039.03 (see
picture 5).

F) Move the lever toward the detent A without engaging the clutch and mark the
position; repeat the same for the detent B. If the shifting lever has two holes
refer to the inner hole (see picture 6 and 7).

MARINF‘.
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G) Engage the clutch, turn back the lever to the engaging point and mark the posi-
tion; repeat the same procedure for the other clutch (see picture 8 and 9).

H) Consider the centre line between the internal marks and measure the distance
from this line and the centre of the external marks (see picture 10 and 11).

The maximum allowed distance between the centre line and the external marks
must be 24 mm.
The maximum difference between the two measurements must be less than 3 mm.

A must always be <24 mm
B must always be <24 mm
A—-B<3mm

EX.:

A=20mm, B=24 mm
A—-B=4mm>3 mm NOT ALLOWED
A=21mm, B=23mm
A-B=2mm<3 mm OK

If the above conditions are not reached, move the cover toward the opposite direc-
tion where the measurement is largest by light hammer taps and repeat the marking
operation.

If it is not possible to adjust the cover to maximum 24 mm, the gearbox needs to be
exchanged.

I) After the correct adjusting measurement is reached tighten the four nuts with 22
Nm (16 Ib.ft) torque.

6) Connect the shifting cable to the inner hole (if two holes) of the lever. Ad-
just the neutral position of the cable by the middle of the play of the lever
in neutral.

The control cable should be perpendicular to the actuating lever in neutral
position of the lever.

7) Make sure that the way of the control cable is enough long to move the inner
hole of the lever at least 30 mm.
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8. Troubelshooting

Possible Troubles and Remedies

Kind of trouble

Noticeable effect

Possible cause

Remedy

Delay of gear
engagement

Propeller will start rotating
with several seconds delay
or only after increase in

engine speed.

Lever travel 0-A not equal to
lever travel 0-B.

Insufficient clearence between

actuating lever and cover plate (9).

Shift cable fails to move lever
through required min.

travel 0-A=0-B

=35 mm/30 mm (1.37 in/1.18 in).

Detach shift cable and operate
gearbox by hand to find whether
malfunctions is caused by gear
box or cable.

If caused by transmission:
Adjust cover plate (9) until lever is
exactly in midway position. Travel
0-A =0-B = 35 mm/30 mm
1.37in/1.18in

Adjust to min. clearance
of 0.5 mm (0.02 in).

If caused by shift cable:

Check total travel of shift cable.
If too short, adjust accordingly.

Transmission
fails to move in
gear

Excessive effort required
to move actuating lever.

Insufficient clearance between

actuating lever and cover plate (9).

Guide sheaves for shift cable
unsuitably positioned: radius
too small.

Detach shift cable and operate
lever by hand. If lever jams, adjust
clearance to 0.5 mm (0.02 in).

Check and adjust accordingly.

Boat fails to
attain top
speed specified

Increased operating

temperature.

Use of wrong oil.

Boat operated without cooling unit.

Transmission operating in upper
limit range.

Use ATF oil and check oil level.
Install cooling unit.

Use suitable ZF M transmission
unit.

Oil leakage

Oil leakage visible on

transmission unit.

Corrosion effects in area of radial
sealing ring and shaft; damaged
radial sealing rings.

Improper installation of seal.

Misalignment of output flanges.

Check and correct oil level.
Remove and dismantle transmission
remachine shafts, replace radial
sealing rings

Check alignment to be within
0.08 mm (0.003 in) radially.
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9. Spare Parts List

Preface

The spare parts list is only valid for the type and versions of transmission, as shown
below.

You will find the transmission type and version on your transmission name plate.

If the type and version indicated differs from that printed in this Manual, the relative
Spare Parts List should be ordered from ZF -HURTH Marine.

The indicated dimensions and standards are as such not enough for ordering parts.

When ordering parts, please state:
- transmission type
- serial number

- item no. part name, ident no. and quantity of parts required.

The spare parts list is referring to the following versions:

ZF 3M versions 001; 002 HBW 35 versions 25; 26;

ZF 5M versions 001; 002 HBW 50 versions 09; 10; 11;12; 14
ZF10M versions 003; 004; 005; 010 HBW 100 versions 14; 15; 16; 17; 20; 21
ZF 12 M versions 001; 002 HBW 125/HBW 10 versions 15; 16

ZF15 M versions 003; 004 HBW 150 versions 18, 17, 20; 22

ZF 15 MA versions 003, 004; 005 HBW 150 A versions 01; 02

ZF 15 MIV versions 001; 002; 003 HBW 150 V versions 08; 09; 10; 11

ZF 25 M versions 0017; 002,007 HBW 250 versions 13; 16; 17; 18; 19; 20; 22; 23
ZF 25 MA versions 005; 006

ZF30M versions 001; 002

Name Plate

The name plate is mounted to the transmission

Transmission ratio
Transmission type Shifting position «A»

Transmission ratio
Shifting position «B»

Transmission version ratio
and serial number

3304 002 004

Transmission part number

50



MARINE

Manual and Spare Parts List ZF M line

(0G°6ed uonduasap arejd aweu 8as) aiep uonanpoid «3» Jans| 01 dn .

- | 100 80€ 90€€ | GE900S | 10O 80 90EE | GE900S [L00 BOE 90€E | G900 |100 80 90EE | GE900S | 10O 80 90EE [ GEI00S | 0O 80 90EE | GE900S | 10O 80€E 9088|  + 13A3| Bupemay | 9
290661 |L0'900°€2'L¥6 | 290661 |L0'900°€Z' Y6 | 29056} | L0'900'EZ'LY6 | 290S61 | H0'900'EZ LY6 | 290S6L | LO'900'ET Lv6| | Jana| bunemoy | 9
- 682 GL09€90 | 028512 | 682 GLO 990 | 028512 (682 GL0 9890 | 0/8S12 (682 GLO 9€90 | 0/8G1¢ |682 GLO 9€90 [ 028512 | 682 GLO 9890 | 028512 |682 GL0 9890 91 (18700) Mma1as peay xaH | G
- | 060 20€ 0£90 9y Joysem Bunds | v
2.82vb |060 20€ 0£90 oy Joysem bunds | v
2.E2vy | 060 20€ 0890 2.E2vb | 060 20€ 0290 | 2/€2ht | 060 20€ 0£90 oy Joysem bunds | v
2/€2kv (060 20€ 0£90 2/€2vv |060 20E 0£90| 8€ Jaysem Bunds | v
- | €00 10¢g 2088 G/v/0v (300 10E 90EE L 18109 | ve
- 1600 L0€ Z0€E 612v/e 600 LOE L0EE 25902 | 110 LOE 90€€ | 0£/882 | €10 LOE ¥OSE | 0€/882 | €10 LOE bOEE| 2 18009 | €
6122 | 600 LOE L0EE 25¥902 |L10 10€ 90g¢€ b 18/09 | €
- |800 L0E L0g¢€ | 8¥2r/2 | 800 LOE L0EE | 8¥2r.2 (800 LOE L0SE | 0G¥902 (010 LOE 90EE | 0G¥902 |0LO LOE 90€E | 28882 | 110 LOE bOEE | /8/882 | 110 LOE bOEE| | ndino piaiys buueag | 2
- |800 LOE £0g¢€ | 8¥2r/2 | 800 LOE L0EE | 8¥2r.2 (800 LOE L0SE | 0G¥902 |0L0 LOE 90EE | 0G¥902 |0L0 LOE 90€€ [ 89882 |20 LOE bOEE | 89/882 (210 LOE pOEE| | ndui piawys Bunesg | 2
- 100 102 02€€ «200» G2 - IN 0 4Z Asse Buisnoy | |
- 100 102 02€€ «L00» 4.2 - IN 0€ 4Z Asse Buisnoy | |
- 100 102 20€€ «900~» Y%/ - VIN G 47 Asse Buisnoy | |
- 100 L0Z L0€€ «G00» HEL'C - VIN Gg 47 Asse BuisnoH | |
61GGE |F00 L0Z L08€ L «E1» HG'E - 062 MaH Asse BuisnoH | |
61GGE |P00 L0Z L08€ L «E¢» ® «00» YPL'C - N Gg 47 Asse Buisnoy | |
- |€00 Loz L0gE L «/00» ¥/2'¢ - IN G¢ 4 Asse buisnoy | |
/165v€ €00 L0Z L0€€ L «¢2» B «100» Y88’k - IN Gg 47 Asse Buisnoy | |
/165v€ €00 L0Z L0€€ L «91» YS'L - 052 M@H Asse Buisnoy | |
61GGE |P00 L0Z L08€ L «61» 1€ - 062 MaH Asse BuisnoH | |
11GGvE (200 102 L08€ L «02» 12 - 052 MaH Asse Buisnoy | |
G9v/0% |100 L0Z 90€€ L YIN G147 Asse Buisnoy | 1
1y¥902 | €00 102 90€€ b INGL4Z/INZk4Z /0L MEH Asse Buisnoy [ |
2v9%9v | 00 102 #0€€ L «12» 95’2 - 00+ M@H Asse Buisnoy | |
620882 | €00 102 #0€€ L «/1» 12 - 00+ M@H Asse Buisnoy | |
60882 | €00 L0 b0EE L «91» HE - 001 MaH Asse BuisnoH | |
2v959y | b00 102 b0EE L «G00» Y222 - N 01 47 Asse Buisnoy | |
- | €00 10z v0g¢€ L «010» HG0'C - N 01 47 Asse Buisnoy | |
620882 | €00 102 #0€€ L «00» Y6.'} - IN O} 4Z Asse Buisnoy | |
620882 | €00 102 #0€€ L «€00» Y8V} - IN 0} 4Z Asse Buisnoy | |
2€6/8¢ 200 L0z €0ge| | «g00» 422 - IN € 47 Asse Buisnoy | |
26652¢ |100 10z €088 1 «100» HS0'Z - IN € 47 Asse Buisnoy | |
266/8¢ |200 10z €08 1 «g00» HgL'2 - IN G 47 Asse Buisnoy | |
2€6/8¢ |200 10z €08 1 «01> HE - 0G MdH Asse buisnoy | |
2G652¢€ | 100 Loz gogel  k «¢k» Y2 - 06 M@H Asse Buisnoy | |
2G652€ | 100 Loz gogel  k «100» YS0'C - N G 47 Asse Buisnoy | |
2G652€ | 100 Loz €0gel | «|1» 72 - 05 M@H Asse Buisnoy | |
udpjo| oNMed |udpio| ONMed |u/dplo| ONMed ([u/dpio| oNMed |u/dpjg| ONMed |u/dpjo| ONMed |u/dpj0| ONMed |xoqieah
Jad aweu Jed |oN
N 0€ 42 VIN G2 47 N G2 47 VIN GI 47 SN ZL 4Z/0L MaH IN O} 42 WG4Z - €47 (aquiny uaj|

51



Manual and Spare Parts List ZF M line

(05 Hed uonduasap aieid aweu 8as) ajep uononpoid «3J» Jans| 01 dn .

.|
&
«
>

- |2v00.€ 5890 | 0129} |2v0 0LE G€90| OLe/9t |20 0LEGE90 | - [Z6S LOS S€90 - /66105690 - ev6 1066690 - |€¥6 10GGE90| ¢ Weus indur ‘Buleaq Jajjol pasade] | ¢
26110 920 LLE ¥€90 L («gg-g¢» "s1n Ajuo) Indino ‘Burs Buiress feipey | 1g
- 1920 L€ ¥E90 | 6G1S0L |99% 00E ¥€90 | 651501 (99% 00€E ¥€90 | 6G1G0L |99% 00€ €90 | 6GLGO0L |99% 00€ €90 €SSOk | L2€ 00E ¥E90 | €GLG0L | LLE 00E ¥€Q0| | («g¢-g¢» 062 MAH ON) Indino ‘Buut Buijess feipey | Le
LGLL0S |20 LIE ¥€90 b («gg-gg» "sJan Ajuo) indur ‘buis Buiress [eipey | 08
- G20 L1E ¥E90 | 09¢K8Z |2€8 LOE €90 | 09¢K8Z [2€8 LOE ¥€90 | GL8GLe |€€8 LOE V€Y | GL8SGLe | €€8 LOE YEI0 | GELO8Z | 0€8 LOE V€90 | GELO8Z |0€8 LOE bEQD|  + («€2-g2» 062 M@H ON) Induj ‘Gun Buiess eipey | 0€
- |GL0 L0E 90€E | 9kLKST | GLO LOE 90EE | 912KST (L0 LOE 90€E | 9kLPGe |GLO LOE 90EE | 9LL¥Ge |GLO LOE 90EE [9LLKST | GLO LOE 90EE | 9L2KST |GLO LOE Q0EE| |+ (263111007 40) 8yeid 18109 19%seY | 62
- |L10 10€ L0€E | 1S2r.2 | 110 LOE L0EE| LS2r.2 [L1O LOE LOSE | GLLVSe |PLO LOE 90EE | GLL¥Ge |10 LOE 90EE | 6€.882 |SGLO LOE ¥OEE | 662882 |GLO0 LOE vOSE| ¥ 13109 Jaxsen | 8¢
- L1 00€ GE90 14 abeg | /g
€/¢222 | ¥00 €0€ L0EE | €2¢¢ee V00 €0E LOSE | 8285he |00 €0€ 90EE | 828512 | 200 €0€ 90EE | 821082 | 0ES 00€ GE90 | 68590} 925 00€ S€90|  + abeg | /g
- 200 £0€ 02EE | 9¢er/e | €00 €0E L0EE | 9¢er/e |€00 £0€ LOEE | 0€L¥Se (L0 €0E 90EE | 0€LSe | 0O €0€ 90€E | - 100 €0€ vOSE | 196G2E | 100 €0€ €0EE| | Jeab sjeipawialul | 9g
- | €00 £0€ 02€EE | 202882 | 200 €0€ L0EE | 202882 [200 £0€ LOEE | €2¥902 (€00 €0€ 90EE | €2¥902 | €00 €0 90EE | €72882 | €00 €0E FOEE I ateld bujurelay | 6z
€7/882 €00 €0 v0EE b ajed bulurelay | gz
- | 100 €0€ 02€E | Geer.2 | 100 €0€ L0EE | Geer.2 (100 €0€ L0€E | 0/¥902 (200 €0€ 90EE | 0/¥902 | 200 €0€ 90EE | 172882 | 200 €0E FOEE | 29652€ |200 €0€ €0e| | Weys seal ajeipswiail| | yg
- |6€0 19€ 0€90 | G€S8Z |60 19€E 0€90 | G2€S82 |6E0 L9E 0690 | 0€GG0L (811 €0€ ¥EIO0 | 0€GG0L |8LL €0€ €90 [629S01 | 110 90€ €90 | L08¥0L (210 10S0€90] L [(NOE4Z-INGZ4ZONid/ING4Z - IN € 47 48698S) Bul-Q | €2
- |15 900 2890 Al Inuxsy | 2z
G8/GSY | G1 900 ££90 4! Inuxsy | 2z
G8/GSY |51 900 2€90 vl Inuxsy | 2z
G8/GGY |G} 900 €90 | G82SSF | LG) 900 LE90 2k Inuxsy | 2z
G8/GSY |G 900 2€90| LI nuxsy | 2z
G865k |G} 900 2890 ol Inuxsy | 2z
¥2600G | 8%S 010 9690 2 M19s peay xsH | dle
286.€€ |G/€ 010 990 L Ma312s peay XaH | Vle
- €95 010 9€90 4! Ma1as peay xaH | |g
- 95 010 9€90 8 Ma1as peay xaH | |g
8606.¢ (€95 010 9€90 698512 [9.€ 010 9€90 [ 698512 | 9.€ 010 9€90 ol M19s peay xsH | 1g
698512 [9€ 010 990 698612 |9.€0109€90| 6 Ma1as peay xsH | 1g
- |€10 L0€ 90€€ | 995822 | €10 LOE 90€E | 995822 (€10 LOE 90EE | 99582¢ (€10 LOE 90EE | 99582¢ | €10 LOE 90EE | 995822 | €10 LOE 90€€ | 995822 €10 LOE 90€E[ |} Bnid uresp 10 | 02
- |G00 102 L0€€ | Lkev/2 |S00 LOC L0€E | Lier/g (SO0 LOZ LOSE | LG¥80Y |200 LOZ 90EE | 626902 | S00 L0 90EE | 622882 | 900 LOZ FOEE | 622882 900 10T bOEE|  + Asse sayreaig/qonsdip 10 | 61
- 910 10€ 90€€ | 82592€ |90 LOE 90€EE | 82592€ (910 LOE 90EE | 82G92€ (940 LOE 90EE | 82G92€ 940 LOE 90EE [82592€ |9L0 LOE 90€EE | 8259¢2¢€ (910 LOE 90| ¢ Buts Buless | g1
- | b0 L0E 9€90 | £LECkY | LPO LOE 9E90 | €LE2kY [1¥0 LOE 9890 | €L€2hY |k0 LOE 9E90 | €262y | L0 LOE 9€90 | €LECHY | L¥O LOE 9€90 | 2SSOk |6L1 90€ bEQ0|  + (N G 4 - N € 47 10y Buu-0) Bnid | Z1
- |20 10€ L0€E | £29882 |210 LOE L0EE | €29882 [¢10 LOE L0EE | ¥8¥902 |P00 80€ 90EE | ¥8¥902 | #00 80€ 90EE | 87902 | #00 80 90EE | £9652€ | 100 80€E €0€E| | Weys Bunenmoy | 91
- | 100802 L0€E | ¥2EL2E | 100 802 LOEE | ¥2EL2E (100 802 L0EE | €95€2¢ |L00 802 90EE | €95€22 | 10O 802 90EE | 00092E | 10O 802 FOEE | 00092€E | 100 802 v0OEE| | fsse yioy Bunyys | gL
- 200801 90€€ | 0L2/0¥ | 200 80L 90€E | 0L2/0F (200 801 90€€ | 012207 (200 801 90EE | 01220 | 200 801 90EE | 6SK8YZ | 200 80L FOEE | 80292€ | 100 80k €0€E| | Alquasse 1809 Jius | 21
- 800661 90€E | Lk 0r |800 661 90€E | Lic/0r (800 661 90€€E | 112207 (800 661 90EE | ++2L0F |800 661 90EE | 2EEHOE | 900 661 FOEE | 2EEHOE |900 661 bOEE|  + Asse weo Bupenoy | ||
- |2€062€ 190 | 6GSKOL |2€0 62€ LE90 | 6SSKOL [2€0 62€ 1€90 | 6GSHOL |2€0 62€ LEYO | BSSHOL | 2€0 62€ LEIO [ 6SSHOL | 2€0 62€ LE9O0 | 6SSKOL |2€0 62€E 1€90|  + uid jamop Buuds | ok
- 200 80€ 90€EE | ¢v¢88€E | 200 80 90EE | 2v288E (200 80E 90EE | 2v288E |200 80 90EE | 2v288E | 200 80€ 90EE [8Y¥90Z | 10O 8OE FOEE | 8¥¥90Z | LOO 80€E vOEE| | oje|d 18109 | 6
- 600 20G €90 | ¥98901 |600 20G ¥€90 | ¥98901 (600 20S ¥€90 | #98901 |600 20S €90 | +98901 |600 20S €90 | 98901 | 600 20 €90 | ¥98901 |600 20G #€90| | 18A09 J1us 10} Buu Buijess feipey | 8
- /2L 101 9€90 | LLE2kY |12l 101 9E90| LLE2kY |LeL LOL 9890 | LL€2hY |L2L LOL 9E90 | LL€2bY | L2L LOL 9E90 | LLE2hy | L2l LOL9E90| LL€2ky |22 1OL 9890 | (18n8) Bunenioe) maias peay xeH | £
/08661 |66 G10 9€90 | 208661 |662 GL0 9€90 | 208661 |662 GLO 9€90 | L08661 | 662 GL0 9690 | L08661 |662 GLO 9E90| | «(18A8] Bulyenjoe) maias peay xeH | /

udplo| oNMed |udpio| ONMed |u/dpjo| ONMed ([udplo| oNwed |u/dpjo| oNMed |u/dpjo| ONMed |u/dpj0| ONMed |xoqieah
l1ad aweu yed |oN
IN 0€ 42 YN G¢ 4z N 62 47 VIN G} 47 SN ZL 4Z/0L MaH IN O} 42 WG4Z - €47 (aquiny uay|

52



MARINE

Manual and Spare Parts List ZF M line

- |800¢0€ L0€¢€ | ¥Sev/g | 800 0E LOEE | ¥S2v.2 (800 20E LOSE | 225902 |v1L0 20E 90EE | £/¥902 | 10 20€ 90€EE | ¥€2882 |10 20€ vOEE | €288 |#1020E ¥0EE| 2 |(IN O/ IN G2 4Z 404 W 0’0 WIYS) Wwi 0g'0 WiuS | 6€
- |00 20€ L0€E | €Sev/2 | L00 20€ LOEE | £S2r.2 |00 20€ LOSE | SL¥902 |2+0 20E 90EE | GL¥90T | 240 20 90EE | 2€2882 |20 2OE YOEE | 2€2882 |2h0 20€E vOge| ¢ ww gLrowiys | 8¢
- 900 20€ L0€€ | ¢Ser/e | 900 20 L0EE | ¢Ser.2 (900 20€ LOSE | v2¥902 |1L0 2OE 90EE | ¥2¥902 | 110 2OE 90EE | 1E288T | 110 2O ¥OEE | 12882 | L1O 20€E vOgE| ¢ ww pouws | e
- |200 20€ 0zee L 22/1¢=€2/17 «200» YS1'Z IN 0€ 47 Weus indu| | 9¢
- | 100 20€ 0zee L 22/€¢=€2/1Z <100~ H.L'¢ IN O€ 47 Weus ndu | 9¢
- 200 20€ L0€€ L 61/61=€2/1Z «900~ ¥/ VIN g 4Z Heysindu| | 9¢
- 100 20€ L0€€E b 61/2¢=€Z/1Z «G00~» YEC'C VIN Sg 4Z Weys indu| | g
6616EY |60L00CG LY6 L 81/91 =2 «g|» YG'E - 0G¢ MgH Weus ndu| | 9¢
196882 €00 20€ 0€€E L | 81eBI=EZ/1Z «€2> '8 «200» Hp.'C - IN Gg 4Z eysindu| | 9
G8Y10S 500 20€ L0EE L 12/22=€2/1Z «/00» 4./¢'C - IN G¢ 47 Weysindu| | 9¢
60852€ |¥00 20€E L0EE L | 12/se=€2/17 <22> '8 «100» H88'L - IN G 47 eus indu| | 9¢
180¥0€ |¥0'H00'CS'LV6 L 12/82 =2 «91» HG'| - 062 M@H Heysindu| | 9¢
885vve 90°100'2S LY6 L 61/81 =2 «gL» 1€ - 05 MgH Weus ndu | 9¢
¥89/8¢ |80°100'2S V6 L G2/he =2 «02» 12 - 052 M@H Meys indu| | g¢
28Y.0F |€00 20€ 90€€E b 22/61=€Z/1Z «G00» YEI'Z - VIN G| 47 Meysindu| | g
- |H00 20€ 90ee L 22/22=Z «€00» dy1'¢ YIN G 47 Weus indu| | 9¢
897/0F (200 20€ 90€€ L 2e/Ye=EZ/1Z «¥00~» He - YIN G1 47 Weusindu| | 9
11289% | 010 20€ 90€€ L 22/81 =2 «gg» WE - 0G1 M@H Heysindu| | 9¢
1616¢Y | 600 20 90€EE b 22/81 =2 «0g» Up'e - 01 MgH Weus ndu | 9¢
11852€ | 800 20€ 90€E L 22/Ye=EZ/1Z «¥00~» Y88’} - IN G 4Z Weuys ndu | 9¢
88070€ | 900 20€ 90€€ L 22/12=€2/17 «€00» H9G'| - N G| 47 Weus indu| | 9g
256€1€ | L00 20€ 90€€E L 22/61=€2/1Z «200» HEY'Z - IN 2} 47 Weus ndu] | 9¢
09¥902 |S00 20€ 90€€ L | Zeee=€z/1Z <100> Y12 -IN 2k 4Z/0L MaH Weusindu| | 9
09¥902 | S00 20€ 90€€ L 22/ =2 «12» 12 - 01 M@H Heysindu| | 9¢
2060t | 200 20€ v0EE L 02/61 =2 «1g» YG'g - 001 MgH Weus indu | 9¢
622.2€ |80°10029'LV6 L 2e/ve =2 «/1» ¢ - 00} MgH Weusndu | 9¢
v.0v0€ | 90°100'29'LY6 L 22/81 =2 «9|» e - 00} M@H Meysindu| | g¢
G9¥S9Y | 900 20€ ¥0EE L 02/81=€Z/1Z «G00~» He/'2 - IN 01 47 Weys indu] | 9¢
- 810 20€ v0€E L 22/2¢=€2/1Z7 «<010» YS0'Z - IN 01 47 Weus indu] | 9¢
G09S0€ | S00 20€ ¥ L 2e/Ye=EZ/1Z «¥00» HBL | - IN 01 47 Weys indu | 9¢
65070€ | #00 20€ ¥0EE L 22/12=€Z/1Z «€00~» Y8Y'| - IN 0} 4z Weus ndu| | 9¢
€918SY 200 20¢ €oge| | 02/81=€Z/1Z «200~ Ye.L'¢ - N € 4Z Heys indu| | 9¢
00692€ | 100 20E €0€E|  k 22/22=€Z/1Z <100~ YS0'C - N € 4Z Yeys indu| | 9¢
€918G% 200 20¢ €oge| 1 02/81=€2/1Z «200~» Hg.'¢ - N G 4Z Jeys indu| | 9¢
GeG/8¢ |L0°1002LLy6| L 02/81=Z 01 Y€ 05 M@H Heysindu| | 9¢
0/6G2€ |€0'100°CL LB | 22/¢2=7 2| 2 05 M@H Heysindu| | 9¢
00692€ | 100 20E €0gE|  k 22/22=€Z/1Z «<100» YS0'2- IN G 42 Weus ndu| | 9¢
0,662 |€0°k00CL L8| b 22/¢e =2 «L1» 12 - 0S M@H Meys indu| | g¢
- 180066890 - 160 0/€Ge90| - 1G00/€G€90| - |/6G L0S G890 - /661056690 - €v6 1066690 - |€¥6 10GG€90] ¢ }eys 1ndino ‘Butieaq Jajjol pasadel | ¥
udpjo| oNMed |udpjo| ONMed |udplo| ONMed ([u/dpio| oNMed |u/dpjo| ONMed |u/dpjo| ONMed |u/dpl0| ONMed |xogieah
Jad auleu ped |oN
N 0€ 42 VIN G2 47 N G2 47 VIN GI 47 SN ZL 4Z/01L MaH IN O} 42 WG4Z - €47 (aquny TEN

53



Manual and Spare Parts List ZF M line

- 100 ¥0€ 02€E I 85=¢7Z «¢00» HG}'C - N 0F 47 Jeab premiod | vp
- 700 ¥0€ 02€E 5 29=2Z «100» 4.°C - IN 0¢ 47 J1eab piemiod | p¥
- €00 ¥0€ L0EE I 25=¢Z «900» H¥.'C - YIN Gg 47 Jeab premiod | vp
- 100 ¥0€ £0€€ 5 67=¢Z «G00» HEZ'C - VIN Gg 47 1eab piemiod | i
00¢6EY |¥0°'€00°¢S L6 5 96 =27 «g|» YG'E - 062 MgH Jeab piemiod |
12688¢ |010 ¥0€ L0EE 5 26=2Z «€¢» 8 «200» Yp/'C - IN G2 47 Jesb premiod | i
- 800 v0€ L0€€ I 05=¢Z «/00» 4/2°C - IN Gg 47 Jeab piemiod |
€18S0¢€ |200 v0€ L0€E I 1¥=8Z «¢2» B «L00» H8Y'| - N GZ 47 Jeab piemiod | p
€80¥0¢€ |€0°2002S LV6 I eF =7 «9}» YG'} - 062 MgH Jeab piemiod |
12688¢ (010 ¥0€ L0EE 5 25=2 «B}» 1€ - 052 MaH Jeab piemiod | pp
€1860¢€ |200 v0€ L0€E 5 1y =2 «02» 12 - 052 MaH Jeab piemiod | pp
€87/0F |S00 ¥0€ 90EE 5 05=¢Z «G00» HEI'C - VIN G| 47 Jeab piemiod | i
- 100 ¥0€ 90€€ 5 1¥=7 «€00» 1’2 VIN GI 47 1eab piemiog | vf
69720 €00 ¥0€ 90€€ 5 Gy=2Z «b00» °88'| - YIN GI 47 1eab piemiod | ¥
¢le89y | L10 ¥0€ 90€€ s 1G =2 «gg» YE - 0G| MgH Jeab premiod | vp
8616€Y |90 ¥0€ 90EE 5 SF =7 «02» dp'2 - 0G) MgH Jeab piemiod |
0¢¢/0¥ | 710 ¥0€ 90EE 5 Gy=¢Z «y00» 488} - IN G| 47 Jeab plemiod | i
1¢¢L0v | S10 ¥0€ 90€€ 5 2v=¢Z «€00» H9G'| - IN G| 47 1eab piemiod | i
612.0% |€10 ¥0€ 90€€ 5 06=2Z «200» HEI'Z - I\ 2| 47 Jeab piemiod |
81¢/0¥ |¢10 ¥0€ 90€€ 5 1¥=¢Z «100» Wy 1'2- N ¢l 47/ 01 MaH 1esb piemiod | p
81¢/0¥ |¢10 ¥0€ 90€€ 5 Ly =7 «|g» 12 - 0L M@H Jeab premiod | p
€060.F | 600 ¥0€ ¥0EE 5 8y =7 «|2» G2 - 00} MgH Jeab piemiod |
£09S0€ | 800 ¥0€ ¥0EE 5 ey =2«/1»7¢- 00+ MaH Jeab piemio4 | p¥
GG¥/8¢ | 900 ¥0€ ¥0EE 5 67 =2 «91» Yg - 00+ MgH Jeab piemiod | vp
GGv/8¢ | 900 ¥0€ ¥0EE s 6v=2Z «G00» Hg/'Z - IN 01 47 Jeab piemiod | pp
- 60 ¥0€ 0€€ 5 Gy=2Z «010» HS0'Z - I\ 01 47 Jeab piemiod | pp
£09S0€ | 800 ¥0€ ¥0EE b €7=2Z «b00» 6.’} - IN 01 47 Jeab piemiod | pp
090%0€ | 200 ¥0€ ¥0EE 5 0%=¢Z «€00» 48y | - IN 0 47 Jeab piemiod | v
9/6G¢¢€ 200 ¥0€ £0EE 5 67=2¢Z «¢00» Hg/'¢ - IN € 47 Jeab piemiod | pp
1/6G¢€ | 100 ¥0€ €0€€ 5 Gh=2Z «100» 4502 - N € 47 Jeab piemiod | vy
9/6G¢¢ 200 ¥0€ €0EE I 67 =2 «Q1» Y¢ - 0G MgH Jeab premiog | pp
1/6S¢€ | 100 ¥0€ €0€€ s Gy =Z «gl» Yz - 0G MgH Jeab piemiod |
1/6G¢€ 200 ¥0E €0€€ s 6v=¢Z «¢00» 4g/C - IN G 47 Jeab piemiog | pf
126G¢€ | 100 ¥0€ €0€€ 5 Gh=2Z «100» 4502 - N G 47 Jeab piemiod | pp
126G¢€ | 100 ¥0€ €0€€ 5 Gy =2 «||» 1 - 0G MgH Jeab piemiod |
- 0¢0 ¥0€ L0€E | S6€.¢€ | 020 ¥0€ LOEE | G6EL2E |00 ¥0E LOEE | L8LvvE 620 ¥0OE 90€€ | L8.¥¥E | 620 ¥0E 90€EE | 877.88¢ |60 ¥0E ¥0OEE | 8¥.88¢ |60 ¥0E€ ¥OEE 4 Jaysemisniyl | €y
- 8¢0 ¥0€ 90¢€€ | 182L0v | 820 ¥0€ 90€E | 182.0F |820 #0€ 90€E | 18220 (820 ¥0OE 90€E | 1820 | 820 ¥0E 90€E | L196EY | 920 ¥0€ F0EE | 0965¢€ | 200 ¥0E £0EE 5 J130eds | ¢
- 260 ¥0€ 90€€ | 08202y | 250 ¥0€ 90€€ | 08202y |2G0 ¥0€ 90€€E | 08202h |2S0 ¥0E 90€E | 0820¢h | LG0 ¥0E 90€E | 0.80GF | 8€0 ¥0€ 0EE | 1890¢2€ |10 ¥0E £0EE 5 Mmans | Ly
- 600 ¢0€ L0€€ | GS¢v/¢ | 600 ¢0€ L0EE | GGev.¢ 600 ¢0€ L0EE | 0¥G82¢ |GH0 ¢0E 90€E | 0¥S8¢e | 610 ¢0E 90€E | S€288¢ | S10 ¢0€ 0EE | G€/88¢ | G0 ¢0E ¥0EE 4 ww g0 wius | ov
u/dpio| oNMed ([u/dpjo| ONMed |u/dpjo| oNMed |u/dpjo| ONMed |u/dpl0| ONMed |u/dpio| ONMed [u/dpj0| ONMed [xoqieab
1ad aweu Jed |oN
I 0€ 47 YIN 62 47 I sz 47 YIN 6L 47 N SL/N 21 4Z/01 MaH oL 4z WG4Z-W€HZ |jaquny uay

54



MARINE

Manual and Spare Parts List ZF M line

6€G/8€ | 600 ¥0E €0€E b €y=GZ «200» YeL'g - IN € 4Z Jeab asionay | G9
996G¢€ | £00 ¥0€ €0€E b }p=GZ «100» YS0'Z - IN € 47 Jeab 8sianay | G9
6€G/8€ | 600 ¥0€ €0€E b €y=GZ «200» Yg/'g - IN G 4Z Jeab asionay | G9
6£G/8¢ | 600 ¥0E £0€E b ey =2 «Q1» YE - 0G M@H Jeab 8sianay | G9
996G¢€ | £00 ¥0€ €0€E b Ly =7 «gl» Yz - 0G MgH Jeab 8siansy | G9
996G¢€ | £00 ¥0€ €0€E b Lp=GZ «100» YS0'C - IN G 47 eab 8siansy | G9
996G¢€ | £00 ¥0€ €0€E b by =2 «|}» 72 - 0G M@H Jeab ssianay | 69
- 720 ¥0€ 90€€ | 86.90¢ | #20 ¥0E 90€E | 86,902 |20 ¥0E 90€E | 86290¢ |#20 ¥OE 90EE | 862902 | ¥20 ¥0E 90EE | 86.90¢ |20 ¥0E 90EE | 86,902 |20 ¥0E 90EE € buuds | ¥9
- 800 ¥0€ 90€€ | +/2G61 | 800 ¥0E 90€€E | +2cG6} (800 ¥0E 90€E | L22G6} (800 ¥OE 90€E | 12256} |800 ¥OE 90E€E | L9/88¢ | G20 ¥0€ ¥OEE | 29/882 | G20 ¥0E FOEE € ud Buinug | €9
- €€0 ¥0€ 90€€ | 0¥8/81 | €€0 0E 90€E | 0¥8.8) |€€0 ¥0E 90€E | 0¥8.8} (E€0 ¥OE 90€E | 07828} | €E0 ¥OE 90EE | 99.88¢ |20 ¥0E OEE | 992882 |20 ¥0E 0EE € uid usiea | 29
- 900 ¥0€ 90€€ | L0¥28¢ | 900 ¥0€ 90€€E | HO¥282 (900 ¥0€ 90€E | LO¥28C (900 ¥0€ 90€E | LO¥.8¢ |900 ¥OE 90EE | G¢G28¢ | €20 0E ¥OEE | 26282 | €20 0E 0EE € (s1aquiaw Butenioe) Buuds uoissaidwoy | 19
- 910 ¥0€ L0€€ | £6080F | 910 ¥0€ L0EE | £6080% (910 0€ LOEE | £1890¢ (€20 ¥0E 90€E | L+890¢ | €20 ¥OE 90EE | €9092€ | L20 +¥0€ ¥OEE | €909¢2€ | 220 ¥0€ 0EE b anga|s Bunenjoy | 09
- 010 ¥0€ 02€€ | Lvev/e | G10 ¥OE LOEE | Lvey/2 |SH0 ¥OE LOEE | €096€Y [c20 ¥OE 90EE | €096EY | 220 ¥0E 90EE [ 0968EY | G10 ¥0E FOEE | 968EY | 010 ¥OE E0EE b 8188IS 8pINY | 6G
- 610 09% S€90 | €290} | 610 09F GE90 | ¢€290} (610 09% GEIO | 0090} |G10 09F GEIO | 00290} |GHO 09% G€90 | €EL08C | 190 09% G€90 | EELO8Z | 190 09F GE90 9 lleg | 8
- €00 ¥0€ 02€€ | 98¥92€ | L10 ¥0E LOEE | 9879¢€ |L10 ¥0OE LOEE | €€CL0V [C€0 OE 90EE | €€2.L0% | 2€0 ¥OE 90EE | €1288¢ | 910 ¥0€ FOEE | L96G2€ | 800 ¥0E E0EE 14 Jaled 9siq | /S
- 8€0 ¥0€ 90€€ | 12661 |8E0 ¥0E 90€€E | L1266} (8E0 ¥0€ 90€E | L1266} (8€0 ¥0E 90€E | LHLG6} |8E0 ¥OE 90EE | €9/88¢ | GE0 ¥0E YOEE | €9/88¢ | GEO 0E 0EE 14 Www 2o wiys | 9
- L80 ¥0€ 90€€ | 912661 | ZEO ¥0E 90€€E | 94266} |LE0 ¥0€ 90€E | 94256} |L€0 ¥OE 90€E | 9+LG6} | LE0 ¥OE 90EE | 29.88¢ | ¥E0 ¥0E YOEE | 92882 |¥EO ¥0E 0EE 14 Www 9 wiys | s
- 9€0 ¥0€ 90€€ | G12G61 | 9€0 ¥0E 90€€E | G166} (9€0 0E 90€E | GH2G6) (9€0 ¥OE 90€E | GHLG6} |9€0 ¥OE 90EE | 19288¢ | €€0 ¥0E YOEE | 19882 | €€0 ¥0E 0EE 14 Ww gouwiys | v
- GE0 ¥0€ 90€€ | ¥12G61 | GEO ¥OE 90€E | 1266} |SEO ¥OE 90€E | #1256} |GE0 ¥OE 90€E | ¥H2S6} | SE0 ¥OE 90EE [ 09/88¢ | 2€0 ¥0€ FOEE | 09882 |2€0 ¥0E FOEE 14 ww o wiys | €s
- 600 ¥0€ L0€€ ot 9SIp yaInyd jewialx3 | ¢g
¢/8/81 |10'720°Ce Y6 9 (uoysian pjo) asip yawnjo [euwsdixy | zg
92090¢ | G00 ¥0€E L0€€E | 92090¢ |G00 ¥OE L0€€ | 0€CL0Y (€0 ¥OE 90€E | 0€CL0Y | LEO F0E 90EE 8 9SIp yainya jewsalx3 | ¢s
86/88¢ | k¢0 v0€ ¥0EE 9 9SIp yoIn|a jewialx3 | 2g
8G/88¢ | 120 ¥0€ v0eE 14 9SIp yainya jewsalx3 | ¢g
120 ¥0€ L0€€ 4" 9SIp yainyo jewssu| | LG
120 ¥0€ L0EE 120 ¥0€ L0€E oL 9sIp yoIn|o [ewiau| | 1§
¢1688¢ |10°LL0°CY LY6 8 (suoisian pjo) asip yamn|a jewla| | 1§
L€¢L0Y |20 ¥0€ 90€€ | L€CLOY | 220 ¥0€ 90€E 0%0 ¥0€ ¥0E€ 8 9SIp yainyo jeusau| | 1§
0t0 ¥0€ ¥0E€ 4 9SIp yainya jeusau| | 1§
0€89¢¢ |10 ¥0E 90€E | 0£892E | 1 L0 ¥0E 90EE 14 Buul JeH | oS
- €0 205 0€90 | 60222 | +€0 ¢0G 0€90 | G50//¢ |H€0 20S 0£90 €108¢ | 650 €15 0€90 | £2902€ |0F0 £0S 0€90 14 iy | 0g
- 710 ¥0€ L0€E | L2v/e |10 ¥OE LOEE | LLev/2 (V10 ¥OE LOEE | 6€LL0F |0€0 ¥OE 90EE | 6ELL0F |00 ¥OE 90EE | 95/88¢ | 710 ¥0€ FOEE | 6G6GCE | 900 ¥0E E0EE 14 osIp pua/Bun isniyl | 6%
- 610 ¥0€ L0€€ | 9€5G0€ | 610 ¥OE LOEE | 9€GG0€ (610 ¥OE LOEE | L6EL8E (920 ¥OE 90EE | 6€L8€ 920 ¥0E 90E€E | LEGSOE | 810 ¥OE ¥OEE 14 Buuds dny | gy
8G6G¢€ | 500 ¥OE €0€E 14 fuds dny | gy
- 900 ¥0€ 02€€ | evev.e | 810 ¥0E LOEE | cvev/e (810 0E LOEE | ¢660G¢ (G20 0E 90EE | ¢660G¢ | G20 vOE 90EE [ 95288¢ | L10 ¥0E ¥OEE | 9209¢€ | +10 0E £0EE 14 lsdeds | /vy
- 120 ¥0€ 90€€ 14 a9eJ Jauul Buliesq 8pasN | of
¥2GIGe | 120 ¥0€ 90€€E | ¥2G1Ge |120 ¥0E 90€€E | #2S51SC (120 ¥0E 90€€ | #2552 | 20 ¥0E 90EE | 652882 | 220 ¥OE ¥OEE | 09092€ | 210 ¥OE E0EE 14 90eJ Jauul Bulieaq s|psaN | 9y
- 871 00€ 5690 14 abeo a|psaN | G
/81102 | 8¥) 00€ G€90 | Z8}10¢ |87} 00€ G€90 | 281102 (87} 00E G€90 | /81102 |8Y | 00E GEI0 | 2€1082 | LE0 ¥OE #0EE | 8/902€ | | H¥ 00€ SE90 4 abeo a|paaN | Gy
udplo| ONMed (wdplo| oNMed (udpio| oNMed |udpio| ONMed |wdpjo| ONMed |u/dpl0, ONMed [udpl0| ONMed |[xogieah

Jad auleu ped |oN

N 0€ 42 YIN G2 47 N G2 4Z YIN S 4Z IN SLIN 2L 4Z/0L MaH IN O} 42 WG4Z - €47 (aquny TEN

55



Manual and Spare Parts List ZF M line

- 910 10€ ¥0EE - 910 10€ ¥0EE - 910 10€ ¥0EE - 910 10€ ¥0EE - 910 10€ ¥0EE - 910 10€ ¥0EE - 910 10€ ¥0EE I ajeid sweu io | G2
- GO0 10€ 90€€ - GO0 10€ 90€€ - GO0 10€ 90€€ - G00 10€ 90€€ - GO0 10€ 90€€ - G00 10€ 90€€ - GO0 10€ 90€€ I ojeid sweN | v/
- 700 1L0€ L0€€ v/¥.0v |00 10€ 90€€ I VIN G2 47 - YIN G| 47 JededS | €/
- 251 900 £€90 | §82GSy | 2G} 900 £€90| 982Gy |/G} 900 Z€90 | §8.9GY |LS) 900 €90 | G8.5GY | LS} 900 LE90 | G82GSY | 2GS 900 L€90 | G82GSY | 2G| 900 LE90 I (1ana Bunenjoe) NN | 22
- 950 €0€ G€90 | 02989¢ | 950 £0€ G€90 | 02989¢ 950 £0€ G€90 |02989¢ 950 €0€ GEI0 | 09892 | 950 €0€ GE0 ¢ 18109 Y1ys Joj Buieaq 8ipasN | 02
- ¢€¢ 019 9€90 | 0€E96E | ¢€C 019 9€90 | 0EEIBE |¢€C 019 990 | 0EEI6E |2EC 019 9€90 | 0EEIGE | 2EC 019 9€90 [ 0EEIBE | ¢€C 019 9€90 | 0EEIBE | ¢€C 019 9€90 14 pnis | 69
¢99/€€ | 081 00 0€90 I ww o' wiys | p89
¥99.€€ |61 ¥00 0€90 I Ww G wiys | 989
G99/€€ |/5¢ 000 0€90 I ww g wiys | 989
- L/} %00 0€90 I ww ' wiys | e89
- ¥00 ¥0€ L0€E | 12190¢ | ¥00 ¥0€ LOEE| L2H90¢ |00 ¥0€ LOEE 14 oy | 19
1¥8/81 |L00 ¥O€ 90€€E | }¥8/8) |L00 ¥OE 90€EE | 0€1L08C | ¥E9 10S LE90 ¢ foy | 19
0€108¢ |¥€9 10G €90 I foy | 29
- 10 ¥0€ 0¢€€ | ¢6080% | LLO ¥OE L0EE | ¢6080% |LLO ¥OE Z0EE | 082207 |610 ¥0€ 90EE | 08¢L0¥ |610 ¥0€ 90EE [ BYY6EY | €10 ¥OE VOEE | LG6G¢€ | ¥00 ¥OE E0EE I Weysinding | 99
- G00 ¥0€ 02€e I 86=GZ «¢00» HGL'C - IN 0€ 47 Jeab asianay | G9
- 600 ¥0€ 02€e I 86=GZ «100» Y.'Z - IN 0€ 4Z Jeab asianay | G9
- ¢00 ¥0€ L0€€ I 26=GZ «900~» Y¥/'Z - VIN G 47 Jeab asianay | G9
- ¢00 ¥0€ L0€€ I 26=GZ «G00» YEZ'T - VIN G 47 Jeab asianay | 69
69688¢ |900 ¥0€ L0€€ I 6y =2 «CI» YG'E - 062 M@H Jeab asianay | 69
69688¢ |900 ¥0€ L0€€ I 6Y=GZ «€2»  «200~ Hy.'C - IN G¢ 47 Jeali osiansy | G9
Ovev/e |600 ¥0€ L0€E I py=GZ «/00» ¥/2'C - IN G 47 Jeab as1ansy | G9
Ovev.e |600 ¥0€ L0EE I py=GZ «22» ® «100» 488’} - IN G¢ 47 Jeafi asianay | G9
Ovev.e |600 ¥0€ L0EE I by =2 «gl» YG'l - 062 M@H Jeab asianay | 69
69688¢ |900 ¥0€ L0€E I 67 =2 «61» 1€ - 062 M@H Jeab asianay | 69
Ovev.e |600 ¥0€ L0€E I by =2 «02» 12 - 052 M@H Jeab asisnsy | 69
08720 |00 ¥0OE 90€€ I €v=GZ VIN G1 47 Jeab asiansy | G9
GE¢L0v (810 ¥OE 90€E I €v=GZ N GL4Z/IN ¢l 4Z/0k MaH Jesb asiansy | G9
99¥99¥ | ¢10 ¥0€ ¥0EE I €7 =2 «|g» YG'Z - 00+ M@H Jeab asianay | 69
¥8088¢ | 110 ¥0€ ¥0EE I bW=2«/}» T2 00} M@H Jeab asianay | G9
¥8088¢ | 110 ¥0€ ¥0EE I by =Z«9l» YE- 00} MgH Jeab 8sianay | 69
99¥59¥ | ¢10 ¥0E ¥0EE I €y=GZ «G00» ¥e/'Z - IN 01 47 Jesb asiansy | G9
¥8088¢ | 110 ¥0€ ¥0EE I Lp=GZ «0L0» HS0°C -IN 01 47 Jesb asiansy | G9
¥8088¢ | 110 ¥0€ ¥0EE I Ly=GZ «¥00» HBL L - IN 01 47 Jesb as1ansy | G9
¥8088¢ | 110 ¥0€ ¥0EE I Ly=GZ «€00» Y8Y'| - IN 0} 47 Jeab 8sisnsy | G9
u/dpio| ONMed [u/dpjo| ONMed |u/dplQ| ONMed [uwdplo| ONMed |u/dpio| oNMWed |u/dpjg| ONMed |u/dpi0| ONMed [xoqgieah
Jad awieu Jed |oN
N 0€ 47 YIN 62 47 NS¢ 47 VYIN S 42 INSKIN 2L 4Z/01 MaH ol 4z WSHZ-IN€d4Z |jaquny uayy

56



Manual and Spare Parts List ZF M line

MARINE

tem | part name Number per gearbox ZF 15 MIV
No Part No 0ld p/n
1 | Housing assy 1 3306 201 004 344768
2 | Cover 1 3306 301 010 206450
3 | Cover 1 3306 301 023 326369
4 | Spring washer 39 0630 302 090 442372
5 | Hexscrew 8 0636 015 289 215870
6 | Actuating lever * 1 947.23.006.01 195062
6 | Actuating lever 1 3306 308 001 500635
7 | Hex. head screw * 1 0636 015 299 199807
7 | Hex. head screw (actuating lever) 1 0636 101 727 442377
8 | Shaft seal ring 1 0634 502 009 106864
9 | Cover 1 3306 308 002 388242
10 | Dowel pin 1 0631 329 032 104559
11 | Actuating cam assembly 1 3306 199 008 407211
12 | Shift cover assembly 1 3306 108 002 407210
15 | Shift fork 1 3306 208 001 223563
16 | Shift rod 1 3307 301 012 288673
17 | Plug 1 0636 301 041 442373
18 | Sealing ring 1 3306 301 016 326578
19 | Dipstick 1 3306 201 006 345480
20 | Oil drain plug 1 3306 301 013 228566
21 | Hexscrew 14 0636 010 376 215869
22 | Hex nut 15 0637 006 157 455785
23 | Plug 1 0630 361 101 322382
24 | Intermediate shaft 1 3306 303 006 468772
25 | Disc 2 3307 303 002 288702
26 | Intermediate gear 1 3306 303 001 254730
27 | Needle bearing 1 3306 303 007 215878
28 | Gasket 2 3306 301 014 254715
29 | Gasket cover plate (or LOCTITE 574) 1 3306 301 015 254716
30 | Shaft seal, input 1 0634 301 833 215875
31 | Sealring 2 0634 300 146 401647
32 | Tapered roller bearing 2 0635 501 597 -
34 | Tapered roller bearing 1 0635 370 050 -
36 | Input shaft HBW 150 V - 1.8R «08» z = 27/22 1 3306 302 006 304088
36 | Input shaft ZF 15 MIV - 2.13R «001» z1/z3 = 24/22 1 3306 302 008 325811
36 | Input shaft ZF 15 MIV - 2.72R «003» z1/z3 = 18/22 1 3306 302 009 439197
36 | Input shaft ZF 15 MIV - 2.99R «002» z1/z3 = 19/22 1 3306 302 007 313952
37 | Shim0.10 mm 2 3306 302 011 206474
38 | Shim 0.15 mm 2 3306 302 012 206475
39 | Shim 0.50 mm 2 3306 302 015 228540
40 | Shim 1.00 mm 2 3306 302 016 228539
41 | Hex head screw 1 3306 304 057 420280
42 | Spacer 1 3306 303 004 326257
43 | Thrustring 2 3306 304 029 344787
44 | Gear HBW 150V - 1,8R «08» z =42 1 3306 304 015 407221
44 | Gear ZF 15 MIV - 2.13R «001» z2 =45 1 3306 304 014 407220
44 | Gear ZF 15 MIV - 2.72R «003» z2 =43 1 3306 304 016 439198
44 | Gear ZF 15 MIV - 2.99R «002» z2 =50 1 3306 304 013 407219
45 | Needle bearing 2 0635 300 148 201187
46 | Needle bearing 2 3306 304 021 251524
47 | Spacer 2 3306 304 025 250992
48 | Spring 4 3306 304 026 387391

* Up to letter «<E» production date (see name plate description pag.46)
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Manual and Spare Parts List ZF M line

tem | part name Number per gearbox ZF 15 MIV

No Part No 0ld p/n
49 | Disc 2 3306 304 030 407139
50 | Ring half 4 3306 304 011 326830
51 | Internal clutch disc 8 3306 304 027 407231
52 | External clutch disc 8 3306 304 031 407230
53 | Shim 0.4 mm 2 3306 304 035 195714
54 | Shim 0.5 mm 2 3306 304 036 195715
55 | Shim 0.6 mm 2 3306 304 037 195716
56 | Shim 0.7 mm 2 3306 304 038 195717
57 | Disc carrier 2 3306 304 032 407233
58 | Ball 6 0635 460 015 106700
59 | Guide sleeve 1 3306 304 022 439603
60 | Change selector 1 3306 304 023 206817
61 | Pressure spring 3 3306 304 006 287401
62 | Stop pin 3 3306 304 033 187840
63 | Guide pin 3 3306 304 008 195271
64 | Torsion spring 3 3306 304 024 206798
65 | Gearz5=43 1 3306 304 018 407235
66 | Intermediate shaft z6=29 1 3306 303 005 388411
67 | Cotter 2 3306 304 007 187841
68 | Tapered roller bearing 1 0635 370 053 -

70 | Shim 0.1 mm 2 0630 004 260 280839
71 | Shim 0.3 mm 1 0630 004 259 280840
72 | Shim 0.5 mm 1 0630 004 258 280841
72 | Nut (actuating lever) 1 0637 006 157 455785
73 | Ring 1 3306 304 054 344690
74 | Tapered roller bearing 2 0635 501 936 -

76 | Spacer ring 2 3306 304 009 327115
78 | Shim 1.3 mm 2 3306 304 042 345469
78 | Shim 1.4 mm 2 3306 304 043 345470
78 | Shim 1.5 mm 2 3306 304 044 344673
78 | Shim 1.6 mm 2 3306 304 045 344674
78 | Shim 1.7 mm 2 3306 304 046 344675
78 | Shim 1.8 mm 2 3306 304 047 344676
78 | Shim 1.9 mm 2 3306 304 048 344677
78 | Shim 2.0 mm 2 3306 304 049 344678
78 | Shim 2.1 mm 2 3306 304 050 344679
78 | Shim 2.2 mm 2 3306 304 051 344680
78 | Shim 2.3 mm 2 3306 304 052 344681
78 | Shim 2.4 mm 2 3306 304 053 344682
80 | Gearz=33 1 3306 304 039 388410
81 | Key 1 0631501 182 105334
82 | Output shaft 1 3306 304 041 344670
83 | Ring nut 1 3306 304 010 195413
84 | Ring 2 3306 304 040 344644
85 | 0-Ring 1 0634 306 072 105590
86 | 0-Ring 2 0634 303 690 291618
87 | Needle bearing 2 0635 303 056 268620
838 | Stud 4 0636 610 232 396330
89 | Plug 4 0636 301 039 338805
90 | Name Plate 1 3306 301 005 -

91 | Oil name plate 1 3304 301 016 387428

* Up to letter «E» production date (see name plate description pag.46)
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Manual and Spare Parts List ZF M line

ZF M SPARE PARTS KITS

SEAL KITS
ZF 3M - ZF 5M KIT P/N 3303 199 001 ID/N 500426
PART NAME Q.TY P/N ID/N POSITION
Sealing ring 1 0634 502 009 106864 Shift cover
O-Ring 1 0634 306 179 105524 Shift fork shaft
Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick
Gasket 4 3304 301 015 288739 Cover
Gasket 1 3306 301 015 254716 Shifting cover
Sealing ring 1 0634 301 830 280135 Input shaft
Sealing ring 1 0634 300 371 105153 Output shaft
ZF10 M KIT P/N 3304 199 003 ID/N 500427
PART NAME Q.TY P/N ID/N POSITION
Sealing ring 1 0634 502 009 106864 Shift cover
O-Ring 1 0634 306 011 105679 Intermediate shaft
Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick
Gasket 4 3304 301 015 288739 Cover
Gasket 1 3306 301 015 254716 Shifting cover
Sealing ring 1 0634 301 830 280135 Input shaft
Sealing ring 1 0634 300 371 105153 Output shaft
HBW10-ZF12M-ZF 15 M- ZF 15 MA KIT P/N 3306 199 001 ID/N 500428
PART NAME Q.TY P/N ID/N POSITION
Sealing ring 1 0634 502 009 106864 Shift cover
O-Ring 1 0634 303 118 105530 Intermediate shaft
Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick
Gasket 4 3306 301 014 254715 Cover
Gasket 1 3306 301 015 254716 Shifting cover
Sealing ring 1 0634 301 833 215875 Input shaft
Sealing ring 1 0634 300 466 105159 Output shaft
ZF 15 MIV KIT P/N 3306 199 004 ID/N 500429
PART NAME Q.TY P/N ID/N POSITION
Sealing ring 1 0634 502 009 106864 Shift cover
Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick
Gasket 2 3306 301 014 254715 Cover
Gasket 1 3306 301 015 254716 Shifting cover
Sealing ring 1 0634 301 833 215875 Input shaft
Sealing ring 2 0634 300 146 401647 Output shaft
O-Ring 1 0634 306 072 105590 Output shaft
O-Ring 2 0634 303 690 291618 Output shaft

ZF 25 M - ZF 25 MA

KIT P/N 3307 199 001

ID/N 500430 (EXCL. VERS. 22; 23)

PART NAME Q.TY P/N ID/N POSITION
Sealing ring 1 0634 502 009 106864 Shift cover
Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick
Gasket 4 3307 301 011 274251 Cover
Gasket 1 3306 301 015 254716 Shifting cover
Sealing ring 1 0634 301 832 284260 Input shaft
Sealing ring 1 0634 300 466 105159 Output shaft
ZF30 M KIT P/N 3320 199 001
PART NAME Q.TY P/N ID/N POSITION
Sealing ring 1 0634 502 009 - Shift cover
Sealing ring 2 3306 301 016 - Drain plug/oil dipstick
Gasket 4 3307 301 011 - Cover
Sealing ring 1 0634 311 025 - Input shaft
Sealing ring 1 0634 311 026 - Output shaft
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SEAL + CLUTCH PACK KITS

ZF3M-ZF5M KIT P/N 3303 199 002 ID/N 500436

PART NAME Q.TY P/N ID/N POSITION

Sealing ring 1 0634 502 009 106864 Shift cover

O-Ring 1 0634 306 179 105524 Shift fork shaft

Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick

Gasket 4 3304 301 015 288739 Cover

Gasket 1 3306 301 015 254716 Shifting cover

Sealing ring 1 0634 301 830 280135 Input shaft

Sealing ring 1 0634 300 371 105153 Output shaft

Thrust washer 2 3304 304 019 288748 Bearing/gear

Inner clutch disc 4 3304 304 040 - Clutch pack

Outer clutch disc 4 3304 304 021 288758 Clutch pack

Spring 3 3306 304 024 206798 Disc carrier

Key 1 0631 501 634 280130 Output shaft

Shim 0.15 mm 2 3304 304 029 500016 Clutch pack

Shim 0.2 mm 2 3304 304 030 288975 Clutch pack

Shim 0.30 mm 2 3304 304 031 288974 Clutch pack

Shim 0.1 mm 2 3304 302 011 288731 Input + output shaft

Shim 0.15 mm 2 3304 302 012 288732 Input + output shaft

Shim 0.30 mm 2 3304 302 014 288734 Input + output shaft
ZF10M KIT P/N 3304 199 004 ID/N 500437

PART NAME Q.TY P/N ID/N POSITION

Sealing ring 1 0634 502 009 106864 Shift cover

O-Ring 1 0634 306 011 105679 Intermediate shaft

Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick

Gasket 4 3304 301 015 288739 Cover

Gasket 1 3306 301 015 254716 Shifting cover

Sealing ring 1 0634 301 830 280135 Input shaft

Sealing ring 1 0634 300 371 105153 Output shaft

Thrust washer 2 3304 304 019 288748 Bearing/gear

Inner clutch disc 8 3304 304 040 - Clutch pack

Outer clutch disc 6 3304 304 021 288758 Clutch pack

Spring 3 3306 304 024 206798 Disc carrier

Key 2 0631 501 634 280130 Output shaft

Shim 0.1 mm 2 3304 304 029 500016 Clutch pack

Shim 0.15 mm 2 3304 304 030 288975 Clutch pack

Shim 0.30 mm 2 3304 304 031 288974 Clutch pack

Shim 0.1 mm 2 3304 302 011 288731 Input + output shaft

Shim 0.15 mm 2 3304 302 012 288732 Input + output shaft

Shim 0.30 mm 2 3304 302 014 288734 Input + output shaft
HBW 10-ZF 12 M-ZF 15 M - ZF 15 MA KIT P/N 3306 199 007 ID/N 500438

PART NAME Q.TY P/N ID/N POSITION

Sealing ring 1 0634 502 009 106864 Shift cover

O-Ring 1 0634 303 118 105530 Intermediate shaft

Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick

Gasket 4 3306 301 014 254715 Cover

Gasket 1 3306 301 015 254716 Shifting cover

Sealing ring 1 0634 301 833 215875 Input shaft

Sealing ring 1 0634 300 466 105159 Output shaft

Thrust washer 2 3306 304 029 344787 Bearing/gear

Inner clutch disc 8 3306 304 027 407231 Clutch pack

Outer clutch disc 8 3306 304 031 407230 Clutch pack

Spring 3 3306 304 024 206798 Disc carrier

Key 2 3306 304 007 187841 output shaft

Shim 0.3 mm 2 3306 304 034 500254 Clutch pack

Shim 0.4 mm 2 3306 304 035 195714 Clutch pack

Shim 0.1 mm 2 3304 302 011 288731 Input + output shaft

Shim 0.15 mm 2 3304 302 012 288732 Input + output shaft

Shim 0.30 mm 2 3304 302 014 288734 Input + output shaft
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SEAL + CLUTCH PACK KITS

ZF 15 MIV KIT P/N 3306 199 005 ID/N 500439
PART NAME Q.TY P/N ID/N POSITION
Sealing ring 1 0634 502 009 106864 Shift cover
Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick
Gasket 2 3306 301 014 254715 Cover
Gasket 1 3306 301 015 254716 Shifting cover
Sealing ring 1 0634 301 833 215875 Input shaft
Sealing ring 2 0634 300 146 401647 Output shaft
O-Ring 1 0634 306 072 105590 Output shaft
O-Ring 2 0634 303 690 291618 Output shaft
Thrust washer 2 3306 304 029 344787 Bearing/gear
Inner clutch disc 8 3306 304 027 407231 Clutch pack
Outer clutch disc 8 3306 304 031 407230 Clutch pack
Spring 3 3306 304 024 206798 Disc carrier
Key 2 3306 304 007 187841 Intermediate shaft
Shim 0.3 mm 2 3306 304 034 500254 Clutch pack
Shim 0.4 mm 2 3306 304 035 195714 Clutch pack
Shim 0.1 mm 2 3306 302 011 206474 Input + intermediate shaft
Shim 0.15 mm 2 3306 302 012 206475 Input + intermediate shaft
Shim 0.30 mm 2 3306 302 014 206477 Input + intermediate shaft

ZF25M-ZF 25 MA KIT P/N 3307 199 002

ID/N 500440 (EXCL. VERS. 22; 23)

PART NAME Q.TY P/N ID/N POSITION

Sealing ring 1 0634 502 009 106864 Shift cover

Sealing ring 2 3306 301 016 326578 Drain plug/oil dipstick

Gasket 4 3307 301 011 274251 Cover

Gasket 1 3306 301 015 254716 Shifting cover

Sealing ring 1 0634 301 832 284260 Input shaft

Sealing ring 1 0634 300 466 105159 Output shaft

Thrust washer 2 3307 304 020 327395 Bearing/gear

Inner clutch disc 10 3307 304 021 - Clutch pack

Outer clutch disc 8 3307 304 005 206026 Clutch pack

Spring 3 3306 304 024 206798 Disc carrier

Key 4 3307 304 004 206121 Output shaft

Shim 0.3 mm 2 3306 304 034 500254 Clutch pack

Shim 0.4 mm 2 3306 304 035 195714 Clutch pack

Shim 0.1 mm 2 3307 302 006 274252 Input + output shaft

Shim 0.15 mm 2 3307 302 007 274253 Input + output shaft

Shim 0.20 mm 2 3307 302 008 274254 Input + output shaft
ZF30M KIT P/N 3320199 003

PART NAME Q.TY P/N ID/N POSITION

Sealing ring 1 0634 502 009 - Shift cover

Sealing ring 2 3306 301 016 - Drain plug/oil dipstick

Gasket 4 3307 301 011 - Cover

Sealing ring 1 0634 311 025 - Input shaft

Sealing ring 1 0634 311 026 - Output shaft

Thrust washer 2 3307 304 020 - Bearing/gear

Inner clutch disc 12 3307 304 021 - Clutch pack

Outer clutch disc 10 3307 304 005 - Clutch pack

Spring 3 3306 304 024 - Disc carrier

Key 4 3307 304 004 - Output shaft

Shim 0.3 mm 2 3306 304 034 - Clutch pack

Shim 0.4 mm 2 3306 304 035 - Clutch pack

Shim 0.1 mm 2 3307 302 006 - Input + output shaft

Shim 0.15 mm 2 3307 302 007 - Input + output shaft

Shim 0.20 mm 2 3307 302 008 - Input + output shaft
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BEARING KITS (ALL VERSIONS)

ZF3M-2ZF 5 M KIT 501220

P/N 3303 199 003

PART NUMBER DESCRIPTION LOCATION Q.TY
0635 501 943 Tapered roller bearing Input + Output shaft 4
0635 300 526 Cage Intermediate shaft 1
0635 300 411 Needle cage Reverse gear 2
3303 304 012 Needle bearing inner race Reverse gear 2
3304 302 011 Shim 0.10 mm Input + Output shaft 4
ZF10 M KIT 501221 P/N 3304 199 005
PART NUMBER DESCRIPTION LOCATION Q.TY
0635 501 943 Tapered roller bearing Input + Output shaft 4
0635 300 530 Cage Intermediate shaft 1
3304 304 037 Needle cage Reverse gear 2
3304 304 022 Needle bearing inner race Reverse gear 2
3304 302 011 Shim 0.10 mm Input + Output shaft 4
HBW10-ZF12M- ZF 15 M KIT 501222 P/N 3306 199 003
PART NUMBER DESCRIPTION LOCATION Q.TY
0635 501 597 Tapered roller bearing Input + Output shaft 4
0635 300 148 Needle cage Reverse gear 2
3306 304 021 Needle bearing inner race Reverse gear 2
3306 303 007 Cage Intermediate shaft 1
0635 303 056 Needle bearing Shift cover 2
3306 302 011 Shim 0.10 mm Input + Output shaft 4
ZF 15 MIV KIT 501223 P/N 3306 199 006
PART NUMBER DESCRIPTION LOCATION Q.TY
0635 501 597 Tapered roller bearing Input shaft 2
0635 370 050 Tapered roller bearing Clutch shaft 1
0635 370 053 Tapered roller bearing Clutch shaft 1
3306 303 007 Cage Intermediate shaft 1
0635 501 936 Tapered roller bearing Output shaft 2
0635 300 148 Needle cage Reverse gear 2
3306 304 021 Needle bearing inner race Reverse gear 2
0635 303 056 Needle bearing Shift cover 1
0630 004 260 Shim 0.10 mm Clutch shaft 2
3306 302 011 Shim 0.10 mm Input + Output shaft 4
ZF 25 M - ZF 25 MA KIT 501224 P/N 3307 199 003
PART NUMBER DESCRIPTION LOCATION Q.TY
0635 370 042 Tapered roller bearing Input shaft 2
0635 370 051 Tapered roller bearing Output shaft 2
0635 300 148 Needle cage Reverse gear 2
3306 304 021 Needle bearing inner race Reverse gear 2
3307 303 004 Cage Intermediate shaft 1
0635 303 056 Needle bearing Shift cover 2
3307 302 006 Shim 0.10 mm Input + Output shaft 4
ZF30M P/N 3320 199 002
PART NUMBER DESCRIPTION LOCATION Q.TY
0635 370 042 Tapered roller bearing Input shaft 2
0635 370 051 Tapered roller bearing Output shaft 2
0635 300 148 Needle cage Reverse gear 4
3306 304 021 Needle bearing inner race Reverse gear 4
0635 300 114 Cage Intermediate shaft 2
0635 303 056 Needle bearing Shift cover 2
3307 302 006 Shim 0.10 mm Input + Output shaft 4
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10. Drawings (Explosion view)
ZF 3M, ZF 5M, ZF 10M, ZF 12M, ZF 15M, ZF 15MA, ZF 25M, ZF 25MA, ZF 30M,

ZF3M-5M

ZF3M-5M-10 M
25M-30M

ZF3M-5M
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ZF 3M, ZF 5M, ZF 10M, ZF 12M, ZF 15M, ZF 15MA, ZF 25M, ZF 25MA, ZF 30M,

ONLYZF15MA-ZF25 MA 73

ONLY ZF 3M - 5M
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ZF 15 MIvV
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ZF 15 MIV
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MARINE ZF-HURTH MARINE

ZF Marine GmbH

Ehlerstr. 50

D-88046 Friedrichshafen
GERMANY

Phone +49 (0) 7541 77-2207
Fax +49 (0) 7541 77-4222

ZF Padova S.p.A.

Via Penghe, 48

1-35030 Caselle di Selvazzano
(Padova) ITALY

Phone (+39) 049 8299-311
Fax (+39) 049 8299-550

ZF Hurth Marine S.p.A.
Via S. Andrea, 16

1-38062 Arco

(Trento) ITALY

Phone (+39) 0464 580-555
Fax (+39) 0464 580-544

ZF do BRASIL S.A.

Avenida conde zeppelin 1935
Cep. 18103-000

Sorocaba - SP- BRASIL

Phone +55 (0) 15 235 2586/2389
Fax 455 (0) 15 235 2233

WwWwWw.miniato.it



