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ZF MARINE GEARBOXES BW 20 E 25 BW 30 ES 25

1. Direction of rotation as engine.
2. Direction of rotation counter engine.
3. Bore 14 mm deep
4. 8 holes 8.1%
5. Output
6. Auxiliary gearbox control (change position at engine speed)
7. Auxiliary gearbox control (change position at counter engine speed)
8. Connection to 0il heat exchanger (M 16 x 1.5)
9. Pressure relief valve
10. 0il filler hole with dipstick
"11. Mounting strips
12. 1dling speed oil lubrication pump
13. Clutch brush cap
14, Connection from oil heat exchanger (M16 x 1.5)
15. Distributor line (unnecessary for models with heat exchanger)
6. Main oil lubrication pump
17. 0il filter screen
18. Connection for oil pressure gauge
19. Guide plate (according to engine)
20. Engine flywheel disc
21. Input
22. Flexible intermediate drive coupling
23. Model with suspended bell housing
24, Connection for remote thermometer (M4 x 1.5)
25. 0il drain plug with magnetic plugs (M30 x 1.5)
26. Free standing model (suspension bell housing not needed)
27. Spline profile B 8 x 42 x 48 DIN 5463 (usable spline length 55 mm)
28. Turning direction of engine
29. 8 holes 8.18
30. 8 holes 10.18

A Peak angle - special model (BW 30 ES 25)
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ZF MARINE GEARBOXES BW 30 E 45 BW 30 ES 45

13
1.
15.
16.
17.
18.
19.
20.

21 .'

22.

0.

Direction of rotation as engine.
Direction of rotation counter engine.
8 holes 12.1 mmb

OQutput

Clutch brush cap

‘Auxiliary gearbox control (change position at engine speed)

Auxiliary gearbox control (change position at counter engine speed)
Connection to oil heat exchanger (M16 x 1.5)

Connection for oil pressure gauge

Pressure relief valve

Mounting strips

Idling speed oil lubrication pump _

Connection from o0il heat exchanger (M16 x 1.5)

Distributor line (unnecessary for models with heat exchanger)
Main oil lubrication pump

0il filter screen

0il filler with dipstick

Guide plate (according to engine)

Engine flywheel disc

Input

Flexible intermediate drive coupling

Model with suspended bell housing

Bores 14 mm deep

Connection for remote thermometer (M4 x 1.5)

0il drain plug with magnetic plugs (M30 x 1.5)

Free standing model (suspension bell housing not needed)
Spline profile B 8 x 42 x 48 DIN 5463 (usable spline length 55 mm)
Turning direction of engine

8 holes 8.8 ‘

8 holes 12.1 mmf

Danlr ancla - cenorial mnde] (RW 20y RS LFG)
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DIAGRAM 3

SELECTOR PLAN AND SCHEMATIC GEARBOX CONSTRUCTION

ZF MARINE GEARBOXES BW 30 E 25
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BW 30
BW 30 E 45 BW 30
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NOTE

1. The circuits for engine and
gearbox must be fitted sep-
arately from each other.

¢« Auxiliary control may only be
used when power supply switch
is disengaged.

5. The line cross-sections shoul
have an area of 2.5 mmeCu at
12 V or 1.5 mmCu at 24 V.

ZF deck control

Engine speed regulator, gear-
box engaged.

Engine idling; gearbox neutra
Gearbox engages opposite
direction,

Power supply switch.

Fuse for clutch in direction
Fuse for clutch in direction
Power supply.

View of socket removed.

10. Parking*

11« .Clutch carbon brushes.

12. Input

13. Output on model E 25 and E 45
4. Output on model ES25 and ESA45
15. Auxiliary gear change sleeve
16. BExploded view

17. Normal position.of gear wheel

-

I

* allows engine RPM to be increased without gearbox engagement.

When using ZF deck contro

N s

N e R .

1 BZ-2 and BZ-3% or another model like the one drawn,



rL OIL SYSTEM
Ly ZF MARINE GEARBOXES BW 30 E 25  BW 20 ES 25
.L* BW %0 E 45  BW %0 ES 45
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1. The gear pump, feeding in both turning directions, guaranties'the
supply of o0il when engine is stationary and the propellor is turning.

e

2. The gear pump ensures supply of oil when engine is running.
3. 01l filter.

L4, By-pass valve (fitted in oil filter).

5. Cooling water pipe connection.

6. Heat exchanger.

7. Connection for personal oil pressure control (control light or oil
pressure gauge).

8. Electro-magnetic double clutch.

9. Strainer. .

10. Input.

11. Output.

12. 01l pipe on model without heat exchanger.

1%3. High pressure relief valve. DIAGRAM 5



AUXILIARY GEAR CHANGE WITH SHIFT POSITION FCR BOTH

DIRECTICONS

————+

NOTE: The auxiliary gear change may only be used when power source
switch is OFF.

Those gear wheels marked I, II, III, IV and V correspond to those
in diagram 3.
Fitting of auxiliary gear ,change for countér engine direction:
Fitting of auxiliary gear change for engine direction
Shift fork in positions 1~0-2
Selector bar with shift fork

Gear change sleeve

[SANNAN 1 B A T o s - -

View of shift lever grip (changing system is engraved on knob)



| ~— insulating cap

soldering eye
cover disc
sealing disc .

quiver
stranded wire
threaded piece

soft metal ring

S Fievotr,
SiTiph
'y

o

oy yYe

o

compression
spring

external brush

3 BTNV EIR

—ee

internal brush

| DIAGRAM L

Dummy brush with closed -
‘ - insulating cap

L
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supply TSN 8. 2 concentric brushes are
each joined over a stranded wire with a
connection. Each brush has its own. spring
for the production of the necessary con-
tact pressure. The plastic quiver is cast
with the threaded piece. An insulating caj
covers the connection.

After loosening the nuts the brush set
can be removed with a light tap and
replaced with a new one. A seal ring is
provided to seal the brush set when a new
type of power supply is used. To seal
the old type, some sealing cement is put
between quiver and cover disc.

In construction, the cleaning brushes
correspond to the telescopic power
supply. On the upper end only of the
threaded piece the soldering eye for

the wire connection and the pertinent
second hexagonal nut with the toothed
disc for clamping the soldering eye

are not applicable. The dummy brush has
a closed insulating cap. The cleaning
brush cleans the slip ring without using
power and is therefore without a cable
connection.

TSN 8 = power supply with cably supply cap
TBN 8 = cleaning brush with plug cap

The part of the power supplies and
cleaning brushes indicated with a dotted
line is only visible when disassembled.

Letter 'b' indicates stretched installa~
tion length.
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F

FAULT FINDING

NOTE: Any possible electrical faults should be rectified according to the followiﬁg
fault finding process. The particular tests outlined below are the same for all
BW 30 types.

If there is an electrical failure of the multi-disc clutch it must first be estab-
lished, in order to prevent unnecessary dismantling of the input shaft and synchro
shaft from the gearbox, whether the rated voltage in the main power system is 12 V
or 24 V. If this is the case, the rated voltage of 12 V or 24 V must be tested
between the main power supply (C) and the corresponding power supplies (A and B) in
the engaged position.

If the main rated voltage is not available, the electric shifting system (deck con-
trol and lines from deck control to gearbox) must be examined (wiring diagrams
BW 30 according to model).

DIAGRAM 1

Remove the main rated voltage from 12 V

or 2k V power supply from the gearbox.

The clutch coil resistance can now be
measured by means of an Ohm meter. The
Ohm meter should be connected accross

the power supply terminals in the follow-
in sequence: A and C, then B and C. When
the gearbox is cold - at 209C - resistance
must be:

6.9 - 7.9 (24 V), or
2.05 - 2.35 (12 V).

To Replace Power Supplies

DIAGRAM 2

If there are variations, carry out fault
finding according to diagram 7.

Remove power supplies and cleaning brushes
and test for wear.

NOTE: Defective power supplies can be
repaired by renewing the inserts
(diagrams 3 and 6).



DIAGRAM 7

Measure resistance between main slip ring (C)
and corresponding plus-slip ring with an

Ohm meter. When gearbox is cold (20°C),
resistance must be 6.9 -~ 7,952 (24 V);

2.05 = 2.358- (12 V). 1If variations

occur, the slip ring holder must be

moved back.

DIAGRAM 8

Test slip ring holder on connecting passage.

The test should proceed via the same nota-
tions as shown on diagram 8. The measur-
ing apparatus must show value from o0&
on all three or two measurements.

Test slip ring holder on main closed
circuit.

Test slip ring holder at all three and two
plugs against mass. We advise taking

this measurement with a crank inductor.
Resistance must be at least 1.5 MG .



TEST OUTPUT SHAFT AND MAGNET BODY'
DIAGRAM 9

The diagram shows the shaft's electrical
plug connections.

A
B

plus for counter revolutionary clutch

plus for clutch in engine direction

C - minus (common to both)

1 = fixing bolts for radial position of t]
slip ring holder.

DIAGRAH 10

Test the relevant clutch with an Ohm
metere.

When the gearbox is cold (20°C) it should
show a value of 6.9 - 7.95%. (24 V); 2.0¢
2.35 32 (12 V).

If there are variations, please proceed
as shown in diagrams 11 and 15.



DIAGRAM 11

Test shaft on connecting passage.
Proceed as shown at measuring points on
diagram 11. The measuring apparatus
should show a value of O Sl on all three
and two measurements.

DIAGRAM 12

Test shaft on main closed circuit.

Test all three and two measuring points
on shaft (according to diagram 12)
against mass.

We advise you to take these measurements
with a crank inductor.

Measured resistance should be at least
1.5 M S2_.

Variations damage the shaft and it must
be changed.

If, however, there are no variations,
failure should be shought in the magnet
body.

DIAGRAM 13

Test magnet body with Ohm meter. This
should show a value of 6.9 - 7.9 Sk (24 V,
2.05 - 2.359L (12 V) when gearbox is
cold (20°C). If there are variations,
the magnet body/bodies must be changed.




