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   Preface

GW series marine gearboxes are 

designed and manufactured according to the 

license from LOHMANN & STOLTERFOHT, 

Germany

GW series marine gears have minimum 

space requirements. In case of reduction 

ratio from 2 to 6 and input speed ranging 

from 500 to 1800r/min, the torque 

transmission capacity shall be 0.28 to 

17kw/r/min, however the exact torque 

depends on the center distance and 

reduction ratio.

GW series gears have eight different 

models four reverse reduction gears two 

reduction gears without reversing function

one reverse double-reduction gears and one 

double-reduction gears without reversing 

function, each can be divided into fifteen 

sizes according to center distance or 

classified as coaxial and offset type as per 

relative arrangement of input and out-put 

shafts. For reasons of low-cost manufacture 

and less spare parts, GW series gears adopt 

modular design, which can form differing 

variant products with the same modules to 

meet various Classification Societies.
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1. /Technical Data

1. General data                            

Engine manufacturer

Engine type

Output power of engine   P=      kw( )                              

Input speed of gearbox    n=     r/min( / )                             l

( )

Direction of rotation of engine (facing the flywheel:)

Classification Society

/Shipyard:

Hull No

2. Gearbox data

Product No        

Type and size GW    

Gear ratio i=

3Cooling water flow rate   V=     m h ( )      

Cooling water inlet temperature    t 32          

Weight   G=    kg( )                                          

Lubrication oil capacity    L=     L( )                         

Lub oil group CD30,CD40

1.List of Technical Data
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 (double-reduction gearbox) 

i1  low speed =

i2  high speed =

i3  reverse speed =
{
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2 Description of gearbox

1.Input shaft

2.Helical gear

3.Helical gear    

4.Intermedaite shaft

5.Multiple-plate clutch

6.Hollow pinion shaft

7.Helical gear

8.Ouput shaft

9. utput flange

10.Helical gear

11.Helical gear

12.Intermediate shaft

13.Multipce-plate clutch

14.Hollow pinion shaft

O

Input stage

Reduction stage

                     Reversing stage

15 16. *
17 23. 
24. **
25. **
26. 
27. 
28. 
29. 
30.
31.
32.
33.
34.
* 49 54
52 59
** 49 54
52 59

Gear components

2 Description of Gearbox

15,16: rolling bearing*

17 ~ 23: rolling bearing

24 Thrust bearing**

25 Thrust bearing**

26 Gear set for driving gear pump

27 Gear pump

28 Gear controller (pneumatic)

29 Gear housing

30.Helical gear

31.Helical gear

32.Multiple-plate clutch

33.Intermediate shaft

34.Hollow pinion shaft

*)for gear sizes up to 49.54.

 for gear size larger than 52.59, plain bearings 

are used.

**)for gear sizes up to 49.54.

for gear sizes larger than52.59, Michel-type 

thrust bearings are used
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(fold out section for GWC series gearbox )

Driving stage
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GWD GWS GWH

GWT GWM

GWL GWK
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2 ( )
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2 Description of Gearbox

GW series marine gearboxes cover eight 

models. There are the GWC GWD GWS

GWH reverse reduction gears, the GWT double-

reduction gears(without reversing function), the 

GWM reverse double-reduction gears and the 

GWL and GWK reduction gears(without reversing 

function). The models differ as follows:

GWC design

GWC reverse reduction gear has a primary 

stage and a reduction stage and a reversing tage. 

Input and output shafts are coaxial .

GWD design

GWD reverse reduction gear has no primary 

stage hut a reduction and a reversing stage

either one of the clutch shafts is driven directly. 

Input and output shafts are diagonally off-set and 

have opposite sense of rotation.

GWS design

Like the GWD version the GWS reverse 

reduction gears has no primary stage but a 

reduction and reverse stage. Input and output 

shafts are vertically off-set and have opposite 

sense of rotation.

GWH design

Like the GWD and GWS version the GWH 

reverse reduction gear has a reduction and a 

reverse stage but no primary stage. Input and 

output shafts are horizontally off-set and have 

opposite sense of rotation.

GWL design

GWL reduction gear without reverse function, 

similar to the GWC version, has a primary stage 

and a reduction stage. Input and output shafts are 

in line and have the same sense of rotation.

SERVICE MANUAL SERVICE MANUAL

GWK :

1

GWT :

2

2

GWM :

2

2 Description of Gearbox

GWK design

GWK reduction gear has no reversing 

function and is of single stage design. Input and 

output shafts are vertically off-set and have 

opposite sense of rotation. (i=1.5 to 4:1)

GWT design

GWT double-reduction gears has no 

reversing function, but has two reduction stages 

and two ratios. Input and output shafts are in line 

and have the same sense of rotation.

GWM design

GWM reverse double-reduction gears has 

reverse function and has two ratios. Input and 

output are in line and have the same sense of 

rotation.
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2:1-6:1
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2 Description of Gearbox

Generals

The GWC GWD GWS GWH and GWM 

reverse gears are helical gears incorporating 

multi-plate clutches. The GWL GWK and GWT 

reduction gears have no reversing function. The 

multi-plate clutch is used only for engaging or 

disengaging the propeller.

Housing

The housings are made of grey cast iron or 

welded, and are provided with reinforced ribs at 

points to prevent distortion. At the bearing points 

and especially in the thrust bearing section the 

casings are extra stiffened to absorb thrust 

forces.

Gear ratios

The ratios available are ranging between 2:1 

and 6:1 among them are standard ratios 2:1

2.5:1 3:1 3.5:1 4:1 4.5:1 5:1 5.5:1 and 

6:1.

Gears

All gears and pinion shafts are of single-

hel ical design. Tooth f lanks are case 

hardened(by gas carburization)and finish-

machined on modern grinding machines. 

Carefully selecting of materials and the use of 

protuberance cutters in combination with many 

years experience in the field of case hardening 

guarantee superior quality gears. Geometric 

calculation for gear meshing and load capacity 

computation are individually established based 

on our own calculation programs in accordance 

with the rules of various Classification Societies.

49 54

52 59

1:10 1:30

2 Description of gearbox

Shafts and bearings

The shafts are made of high grade quenched 

and tempered steel and carried in rolling bearings. 

Axial self-aligning roller bearings are provided up 

to gear size 49.54. For gear size 52.59, the output 

shaft is supported by plain bearings and the 

propeller thrust is absorbed by the Michel-type 

thrust bearing.

Input and output

The gears have a free input shaft end with a 

standard taper of 1:10 or 1:30. Torque 

transmission at the propeller side is achieved via 

a forged-on output flange.

Clutches

The integral multi-plate clutches with 

steel/sinter pairing are pressure oil operated. The 

two-stage pressure regulating valve on the 

gearbox results in smooth engagement.

Gear operation

The multiple-plate clutch engagement and 

disengagement is carried out by a pneumatically 

actuated gear controller with manual emergency 

control. Electrical or mechanical control of the 

gears is arranged at extra cost.

Oil supply system

The bottom of lower housing can serve as oil 

sump without needing any separate oil tanks. 

Moreover additional wash plates ensure air-free 

oil suction even at extreme heeling of gearbox.

SERVICE MANUAL SERVICE MANUAL
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4.Intermediate storage, transportation and foundation

Intermediate storage

If the gearbox is stored outside it must be 

protected from the atmospheric conditions by a 

protective cover or canopy.

Transportation

The gearbox is suitably suspended on 

cables for transportation. Therefore, all cables 

taking the gearbox weight should be clear of 

the fittings. Slowly lift the gearbox and place in 

position. The lifting lugs on the upper part of 

the housing serve only to remove the upper 

section. To lift the complete gearbox the 

transportation lugs are to be used.

For safety, cables are to be used with shackles.

Foundation 

In order to facilitate the changing of oil and 

washing-out of the gearbox the foundation 

has been constructed so that there is sufficient 

space for the installation of an oil-collector 

below the drain plug.

SERVICE MANUAL SERVICE MANUAL
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3.Installation and operating instructions

The gearbox is delivered without oil.

The gearbox is protected internally with 

preservative oil, effective against corrosion for 

a period of six months when the gearbox is 

stored in a dry area at an even temperature.

The gearbox is painted externally. Flanges 

and shaft ends have a preservation paint.

The connections for the air pipes, oil tubes 

and water pipes to be assembled at the site 

are sealed by means of flange or plugs.

Pipelines, pipe connections etc. to the 

gearbox which have to be installed after having 

left our works, must be carefully pickled and 

cleaned before they are mounted. The 

direction of rotation is shown by an arrow.

The adjustable parts of the gearbox (such 

as pressure control valves, variable nozzles 

etc.) are set before they are delivered. 

According to particular circumstances on board 

further adjustments may be necessary.

Our liability is invalid when the gearbox is 

opened without our authorization. 
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4.Intermediate storage, transportation and foundation 4.Intermediate storage, transportation and foundation

The aligning screws are to be inserted

into the tapped holes in the mounting feet. 

Via the aligning screws the gearbox rests 

on the to plates.

=5

Maximum permissible

permanent installation

angle fore and aft =5
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Aligning screw

Installation in the engine room

40

Mounting of couplings or input flange

If couplings have to be fitted onto the gearbox 

shafts, the calibers of the bore holes in the 

coupling hubs have to be adapted to the 

diameters of the shaft ends according to our 

assembly drawings. When mounting the 

couplings the hubs have to be heated with hub 

temperatures to be by 40  higher than that of the 

shaft in case of taper fits. This will render shocks 

and heavy blows unnecessary when mounting the 

coupling.

Cooling water

The gearbox is to be connected into the water 

circulation system. The cooling water pressure 

should be lower than the oil pressure in order to 

avoid water intake into the oil in case of water 

leakage, and so avoid trouble in the operation of 

the gearbox.
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5 Alignment of the gearbox

The propulsion unit shall only be aligned 

when the vessel is afloat and it is definitely 

ensured it is not in contact with the ground. At 

first, the gearbox is placed in position in order 

to roughly align the unit. Now the holes for the 

fastening bolts shall be drilled through the 

holes in the mounting brackets.

Alignment of the propeller shaft

The completely assembled propeller shaft 

shows s deflection between the supporting 

bearing and the flange due to shaft gravity. The 

extent of the deflection in relation to the shaft 

overhang and diameter can be seen in the 

diagram. This deflection is to be compensated.

The distance between the bearing and flange 

is 20 times more than shaft diameter.

1.5

1.0

0.5

d
=

7
5

m
m

d
=

1
0

0
m

m

d
=

1
2

5
m

m
d

=
1

5
0

m
m

d
=

2
0

0
m

m
d

=
2

5
0

m
m

d
=

3
0
0
m

m

(m
m

)
s
h

a
ft

 b
e

n
d

in
g

(mm)
Overhanging length of shaft 

SERVICE MANUAL SERVICE MANUAL

GW GW

GW SERIES MARINE GEARBOX SERVICE MANUAL GW SERIES MARINE GEARBOX SERVICE MANUAL

1000  2000   3000

100mm

0.01mm

Aligning the gearbox begins with eliminating 

the angular displacement.

The illustration shows how this is to be done 

with the help of feeler gauges. It is important for 

this measurement that the shafts be turned in 

one direction only. The accuracy of axial 

parallelism should be no more than 0.01mm for 

100mm of flange diameter.

The above illustration shows how the deflection 

is eliminated for gearbox alignment. A roller block is 

placed underneath the end flange of the propeller 

shaft and raised by the amount of deflection 

ascertained. There are, however, cases where the 

free end of the propeller shaft due to additional loads 

is bent more than is required by natural deflection. In 

this case an additional dial gauge can be installed 

near the bearing which indicates the amount of lift 

required at the shaft end to ensure that the shaft in 

the bearing is evenly raised. The reading thus taken 

at the shaft flange dial gauge is twice the value of 

the actual deflection. Raising the roller block by half 

of this value corrects exactly the position of the 

propeller shaft flange. 

5 Alignment of the gearbox
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Aligning the gearbox begins with eliminating 

the angular displacement.

The illustration shows how this is to be done 

with the help of feeler gauges. It is important for 

this measurement that the shafts be turned in 

one direction only. The accuracy of axial 

parallelism should be no more than 0.01mm for 

100mm of flange diameter.

The above illustration shows how the deflection 

is eliminated for gearbox alignment. A roller block is 

placed underneath the end flange of the propeller 

shaft and raised by the amount of deflection 

ascertained. There are, however, cases where the 

free end of the propeller shaft due to additional loads 

is bent more than is required by natural deflection. In 

this case an additional dial gauge can be installed 

near the bearing which indicates the amount of lift 

required at the shaft end to ensure that the shaft in 

the bearing is evenly raised. The reading thus taken 

at the shaft flange dial gauge is twice the value of 

the actual deflection. Raising the roller block by half 

of this value corrects exactly the position of the 

propeller shaft flange. 
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When the gearbox is arranged parallel to 

the propeller flange the axial displacement is 

to be aligned.

In the illustration it shows the procedure to 

be followed. Here turning must also be in one 

direction only. A dial gauge can as well be 

mounted in a suitable manner on the propeller 

shaft flange to ensure correct and true 

measurements. Propeller shaft flange and 

gearbox flange are turned simultaneously so 

that the dial deflection can be read. The 

required accuracy is 0.025mm(i.e.0.05mm 

deflection on the dial gauge).
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GW

Compensation diagram

Compensation for thermal expansion
Since as a rule gearboxes are aligned 

when in cold condition the amount of vertical 
thermal compensation between the support 
and propeller f lange center must be 
compensated for. The following diagram shows 
the degree of compensation required for 
various types and sizes of the GW series 
gearbox. With the help of the aligning screws 
on which the unit rests during aligning the 
gearbox is raised by the dimension indicated, 
to bring it to the position where the gearbox 
has reached its operating temperature.

The Compensation diagram considers not 
only the thermal expansion but also the bearing 
play. 

This diagram is not applicable if tanks are 
to be found underneath the gearbox 
foundation which have varying temperatures 
during the ships operation.

The compensation diagram takes into 
account only the position changes of the 
gearbox shafts.

Thermal expansion for the engine are to be 
observed.
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5.

Adjust by means of wedge chocks made from 

cast iron or steel

1-8.stopper faces(machined)

1.Alignment screws are part of supplied 

standard accessories.

  either

2.If the gearbox is fixed to the foundation with 

bolts then all bolts must be fitted bolts. The 

holes are pre-bored and must be reamed to 

the next larger clearance bolt size.

  or

3.If the gearbox is mounted and fixed with 

stoppers against the foundation normal bolts 

can be used the sizes in the assembly 

drawings can be taken for clearance of the 

holes. The bolts can now be chosen to fit.8 

stoppers must be used the principle of which 

can be seen on the drawings(following page).

4.Use bolts of strength specification 8.8

2   Tensile strength:800N/mm

   Yield strength:640N/mm

5.The required chocks must conform to the 

classification requirements.

2
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Gearbox controller
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7. Remote control systems for gearbox

GW 1

GWM 2 1

1

13

A dependable remote control is of great 

importance for a ships driving system.

GW series gearboxes are supplied, as 

standard, with one pneumatic gearbox switch. 

However, GWM gearboxes are normally 

equipped with two sets of pneumatic gearbox 

switches, one for switching over between 

ahead-stop-astern and another for switching 

between high and low speeds. Electrical 

gearbox controllers are also available.

Pneumatically operated controller is 

provided with a return to the stop position 

through main air. Manual emergency operation 

is provided when cut off the air.

Further details of the gearbox controllers 

paragraph also see in paragraph 13 of this 

manual.
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Requirements of the control system (not 

suitable for GWM)

Even though the tuning of motor 

governor gearbox coupling and if 

supplied shaft brake is difficult it is 

necessary to perform the following steps to 

check the system:

T h e  s w i t c h i n g  s e q u e n c e  f o r  a l l

switching systems should conform to the 

following specifications.

Bridge control

Controller positions:

    Full Ahead onto Astern

    Or

    Full Astern onto Ahead

    Or

    Full Ahead onto Full Astern

    Or

    Full Astern onto Full Ahead

Sequence

1 Control unit onto low speed

    let the propeller shaft speed drop to

    60% of the rated speed or below

2 Coupling in zero position

2.1 Propeller shaft brake engages

2.2 Propeller shaft brake stops

2.3 Propeller shaft brake disengages

  (In case without brake the controller should 

be retained at zero position for approx.2-3 sec.)

3.Engage coupling

4.Retain switch position for approx.1.0 sec.

5.Increase speed.

The control system must be carefully 

maintained. Any faults must be immediately 

repaired. The control units must be handled 

very carefully.
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manual.

GW

GW SERIES MARINE GEARBOX SERVICE MANUAL

SERVICE MANUAL

7. Remote control systems for gearbox

( GWM)

( )

         

                 

                 

                 

                 

                 

                 

1

60

2

2.1

2.2

2.3

(

2-3 )

3

4 1.0

5

Requirements of the control system (not 

suitable for GWM)

Even though the tuning of motor 

governor gearbox coupling and if 

supplied shaft brake is difficult it is 

necessary to perform the following steps to 

check the system:

T h e  s w i t c h i n g  s e q u e n c e  f o r  a l l

switching systems should conform to the 

following specifications.

Bridge control

Controller positions:

    Full Ahead onto Astern

    Or
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Sequence

1 Control unit onto low speed

    let the propeller shaft speed drop to

    60% of the rated speed or below

2 Coupling in zero position

2.1 Propeller shaft brake engages
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2.3 Propeller shaft brake disengages

  (In case without brake the controller should 

be retained at zero position for approx.2-3 sec.)

3.Engage coupling

4.Retain switch position for approx.1.0 sec.

5.Increase speed.

The control system must be carefully 

maintained. Any faults must be immediately 
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very carefully.







SERVICE MANUAL

   (i1 i2)

(i1 i2)

1

60%

2

( )

2.1

2.2

2.3

 (

2 3s)

3

 (

i1 i2 )

4 1.0

5

Bridge control

Controller position

    Full Astern onto Ahead (i1 or i2)

    or

    Full Astern onto Full Ahead (i1 or i2)

Sequence

1.Control unit onto low speed

let the propeller shaft speed drop to

a minimum of 60% of the rated speed

2.Clutch in zero position

(Put both controllers in the neutral position)

2.1 Propeller shaft brake engages

2.2 Propeller shaft stops

2.3 Open propeller shaft brake

2.4 Put the ahead-astern controller in the ahead 

position

(In case without brake the controller should be 

retained at zero position for approx.2-3sec.)

3.Engage clutch

(Put the high-low speed controller in the i1 or i2 

position)

4.Retain switch position for approx.1.0 sec.

5.Increase speed

SERVICE MANUAL

( GWM)

( )

      (i1 i2)

                     (i1 i2)

1

60

2

( )

2.1

2.2

2.3

3

(

)

2

3 )

4 1.0

5

Requirements of the control system ( for 

GWM model only)

Even though the tuning of motor governor

gearbox coupling and if supplied shaft brake 

is difficult it is necessary to perform the 

following steps to check the system:

The switching sequence for all switching 

system should conform to the following 

specifications.

Bridge control

Controller positions:

      Full Ahead (i1 or i2) onto Astern

      or

      Full Ahead (i1 or i2) onto Full Astern

Sequence

1.Control unit onto low speed

      Let the propeller shaft speed drop to

      a minimum of 60% of the rated speed

2.Coupling in zero position

(Put both controllers in neutral position)

2.1Propeller shaft brake engages

2.2Propeller shaft stops

2.3Propeller shaft brake disengages

3.Engage coupling

  (Put the ahead-astern controller in the astern 

position and the high-low speed controller is 

kept in the neutral position)

   (In case without brake the controller should 

be retained at zero position for approx.2-3 sec.)

4.Retain switch position for approx.1.0sec.

5.Increase speed
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is difficult it is necessary to perform the 
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Bridge control

Controller position

Full Ahead (i1) onto Ahead (i2)

or

Full Ahead (i2) onto Ahead (i1)

or

Full Ahead (i1) onto Full Ahead (i2)

or

Full Ahead (i2) onto Full ahead (i1)

Sequence

1.Control unit onto low speed

let the propeller shaft speed drop to

a minimum of 60% of the rated speed

2.Clutch in zero position

(Put the high-low speed controller at the neutral 

position and ahead-astern controller is kept in the 

ahead position)

(Don t use brake if propeller with brake.)

3.Engage clutch

(Put the high-low speed controller for approx.1 

sec. in position il or i2)

4.Retain switch position for approx.1.0 sec.

5.Increaee speed

The control system must be carefully maintained. 

Any faults must be immediately repaired. The 

control units must be handled very carefully.
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GWM
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 4        

 6        

13       

14       

15       

16       

217       (10kp cm )

19       

24       

27       

Pneumatic remote control

When the gearbox is equipped with the standard 

controller, pneumatic remote controls can be used. The 

reversal speed, the clutch and the shaft brake are 

essential for a smooth operation over a long period.

The illustrated single-level control system offers 

safe operation for the clutch engagement and engine 

speed adjustment

A control for the shaft brake can be connected if 

required. The system if wanted can be operated 

from numerous control positions. And the control time 

would not be altered.

When planning the remote control system 

attention should be paid to:

The switching speed by which the reversal 

follows should not amount to more than 60% of the 

motor rated speed. An agreement between the 

supplier and Chongqing Gearbox Co.,Ltd must be 

made for the requirements of the Crash-Stop  

manoeuvre design.

Design example for pneumatic control of the ships 

drive (suitable for GWM gears only)

Position     Description

1         Pressure reducing station

2         Air reservoir

4         Stopcock

6         Control valve

13        Pressure reducing valve

14        Double non-return valve

15        Double non-return valve for oil

16        Non-return valve
2

17        3-way valves 10kp/cm

19        Adjustable 3-way valves. 

24        Multi-way valve hydraulic-pneumatic

27     Control unit
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Bridge control

Controller position

Full Ahead (i1) onto Ahead (i2)

or

Full Ahead (i2) onto Ahead (i1)

or

Full Ahead (i1) onto Full Ahead (i2)

or

Full Ahead (i2) onto Full ahead (i1)

Sequence

1.Control unit onto low speed

let the propeller shaft speed drop to

a minimum of 60% of the rated speed

2.Clutch in zero position

(Put the high-low speed controller at the neutral 

position and ahead-astern controller is kept in the 

ahead position)

(Don t use brake if propeller with brake.)

3.Engage clutch

(Put the high-low speed controller for approx.1 

sec. in position il or i2)

4.Retain switch position for approx.1.0 sec.

5.Increaee speed

The control system must be carefully maintained. 

Any faults must be immediately repaired. The 

control units must be handled very carefully.
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Pneumatic control ship propulsion system 

description

This example shows that the pneumatic 

remote operation system is consisted of motor

reversing gearbox and fixed propeller. With the 

single-lever operation of the control valve 6 the 

desired value for the motor speed and the rotation 

direction of the propeller will be given.

The control air is supplied via a pressure 

reducing station 1, whereby the doubled supply of 

air is filtered and reduced from 3 MPa to the 

operating pressure of 0.6 MPa .In the air-reservoir 

2 the air is stored and if necessary the water 

shall de drained off.

The control air is over control valve 6 which 

then goes to control unit 27 and then the 

pneumatic / mechanic multi-way valve 24 for the 

motor and gearbox to be adjusted into the 

required operating condition.

Also depending on the switching oil pressure 

of the clutches, units 15 and 19 make sure that 

the clutches can only be changed at a low motor 

speed. 

The motor speed is raised slightly by the 

combination of units 13,17,19 and 14 when the 

gearbox is in an astern position, so that the motor 

governs the propeller-inertia.
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Design example for pneumatic control of ship drives

 (for GWM model only) 
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governs the propeller-inertia.
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8.Initial operation, Emergency operation

All gearboxes are given a test-run and 

checked by the company in the workshops. The 

control units and control valves are all adjusted 

in the workshops.

By delivery the gearbox is without oil and is 

internally protected by a preservation oil. This oil 

has the quality to mix without any problem or 

detriment to the gearbox oil.

Reference must be made to the oil supply 

diagram to check the working oil circuit and the 

layout of the stand-by pump with the relative 

non-return valves. See if the primary water filters 

are correctly mounted.

Before the first run, the gearbox has to be 

filled with clean oil according to the enclosed 

lubricant recommendations. When filling a 

closed meshed strainer should be used to avoid 

foreign matter entering into the gearbox.

The oil level can be read from the dipstick, 

on which has marks for stationary  and 

running . When taking the oil level reading 

with a stationary gearbox, the oil level must 

be between the mark stationary and with a

running gearbox between the running mark.

5

2

25mm

2mm

8mm

If the oil level is too low there is a danger that 

the oil pump will suck-in air. If the oil level is

too high the rotary components will 

submerge too deeply into the oi l  and 

consequently generate additional heat. As in 

special cases the vents are closed for 

transportation, it is necessary to check that the 

gearbox vents are open.

When the switch is in position stop , check 

that the motor and propeller shaft are running 

freely. Start the motor and turn the switch lever 

between Ahead  and Astern  several 

times. Finally a 5-minute-run in Ahead  and 

Astern  positions respectively should be made 

while the motor is idling. When it is at a standstill 

check the oil level and replenish if necessary.

In case of an installation with separate oil 

pump, the oil must be pumped through the 

system for approximately 2 hours before the first 

start. For this a close meshed strainer must be 

inserted at the oil inlet to the gearbox in order to 

catch dirt particles coming from the pipeline 

system installed after delivery.

If the pipe diameter exceeds 25mm(1 ), the 

strainer has to be supported by a 2mm thick disc 

w i t h  m a n y  h o l e s  8 m m  i n  d i a m e t e r  

approximately in order to prevent the strainer 

from being crushed due to dirt accumulation and 

consequently dirt entering into pipelines. During 

this pump test the exterior pipeline system can 

be checked for leaks.If the bearings are supplied 

with oil circulation indicators this gives the 

opportunity to control the oil circulation.
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The gearbox should be slowly run-in until an oil 

temperature of 70  is reached under a partial 

loading. Then all joints and connections of the oil 

pipelines and connecting faces should be checked 

for leakage and re-tighten if necessary. The cooling 

system must then be adjusted so that the operating 

temperature is kept constant within normal range 

under full load. After a total of 10 operating hours 

the foundation bolts must be checked and if 

required tighten again. All pipe connections must 

also be checked. The following table describes the 

sequence of operation in an abbreviated form.

1.Check the oil and water supply systems 

according to oil circuit diagram

2.Fill the gearbox with lubrication oil according to 

the enclosed lubrication oil specification table

3.Turn the engine and propeller shaft when 

gearbox in "Stop" position.

4.Start the motor, engage Ahead  and 

Astern  for a short period.

5.Check the oil level.

6.Operate under partial loading until the 

operating temperature is reached.

7.Check the connections of the pipelines for 

leakage.

8.Run at full loading and adjust the cooling water 

flow.

9.After a total of 10 operating hours under full 

load re-tighten the connections of the pipelines and 

the foundation bolts.

0.2-0.6MPa

2.0MPa(3639 1.3MPa)

1/3

0.04MPa

The control oil pressure has been set in the 

workshop. When the control valve keeps in "stop" 

position the average working oil pressure is 0.2-

0.6MPa and increases to 2.0 MPa (1.3MPa for 

36.39 model) when engaging.

The lowest allowed lubrication oil pressure is 

0.04MPa at the permissible working temperature 

and 1/3 rated speed.

To raise the working oil pressure when the 

gearbox is switching is by means of a built-in two-

stage switch. This stage-switch guarantees a 

smooth engagement and shock-free change of the 

drive installation and therefore protecting the 

complete drive system.

The two-stage switch is described in a separate 

section. The filter must be checked at regular 

intervals and kept clean.

Emergency operation of the gearbox

If for any reason the hydraulic switching of the 

gearbox is not possible, then there is always the 

possibility to block the clutch mechanically.

Do as follows.
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Put the gearbox switch lever in the "stop" 

position when the installation is at a standstill.

Remove the inspection cover on the upper 

housing. Remove the locking device of the 

emergency screw and firmly tighten the 

screw. Fix again the inspection cover by 

means of the screws. And switch the lever to 

"stop" . The gearbox is now ready for 

emergency operation.

Pneumatic control valves are not to be 

used when in emergency operation.

When taken in tow:

When the ship is being towed and therefore 

the gearbox is being driven by the propeller the 

oil supply must be assured.(The stand-by 

pump must be running and the oil pressure 

existing)

( )

8.Initial operation Emergency operation

Emergency screw

CD30 CD40

API CA CB CC MIL-2104A

SAE30

GW

EP

SOU     

63

50-80 cST 50

6.6 10.5E

9.Lubrication Instructions

Only the following lubrication oils are to be 

used:

CD30 or CD40 diesel engine oil

API Class CA CB CC respectively MIL-

2104A

Viscosity grade: SAE30

This is mineral oil without an EP additive. This 

oil brand specification must be strictly adhere 

to since GW series gear units, incorporate also 

multiple-plate friction clutches which, in 

addition to the gearwheels, take part in power 

transmission.

Oil group

SOU Oils are without additives in friction and 

wear.

Viscosity group 63

Viscosity from 50 to 80 cSt corresponding to 

6.6 to 10.5E at 50 .
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9.Lubrication Instructions

SOU63     Oil Group SOU63

Firma      Oil Type

Aral            Aral Kowal M 30

                  Aral Motanol HK 100

BP             BP Energol CS68(ISO)

                  BP Energol CS100(ISO)

                  BP Energol RC100(ISO)

                  BP Energol THB 77

                  BP Energol OEM30

Chevron    Chevron OC Turbine Oil 150

ESSO        Esstic 100

                  Esstic 150

                  Teresso 100

 FINA          FINA Turbine Oil Extra Heavy

                   FINA Solco B30

            CD30  Gb11122

                   CD40  GB11122

FINA         FINA Dorano 30

                  FINA Dilano 30

                  FINA Stellano 30

                  FINA Cirkan 100

                  FINA Solna 100

                  FINA Pur finol 30

Fuchs        Renolin LTA 30

                  Renolin 20B

Mobil         Mobil D.T.E.Oil  Heavy

                  Shell Shell Tellus OIC100

                  Shell Turbo OlT 100

                  Shell Vitrea Ol 100

Texaco      Regal Oil R O 150

                   Uusa Oil P 100

9.Lubrication Instructions
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Min:

max:

min:

max:

Rated pressure

pre-pressure

Switch-pressure

Rated speed*

Ludrication oil pressure(MPa)

_Switching times of the 2-stage-valve 2 5 sec

*approximately 1/3 nominal speed

If the actual values differ greatly from the

Rated values,immediately inform the CGCL servie 

department.

*values in bracket only for GW3639

Idl ing speed*

Pre-pressure

Switch-pressure

Idling speed*

Rated values for oil pressure

Switching oil(MPa)when staring normal

Cearbox temperature15 -30      40 -60

0.2
0.1

0.3
0.1
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9.Lubrication Instructions

Pressure relationships in the clutch control pipeline during the gearbox controller engaging 

and disengaging phases.

2.0MPa

The illustration shown is valid for gearbox of which the working oil pressure is 2.0MPa at rated 

speed.

1.3MPa

The illustration shown is valid for gearbox of which the working oil pressure is 1.3MPa at rated 

speed.

Add or thicken the washer of 2-stage valve can increase the final oil pressure.
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t (  ) sec

t (  ) sec

M
p
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M

p
a

<0.2MPa

250

2000

12

Daily: Check oil level

Check the pressure differential before and 

after the filter (<0.2MPa)

Check the gearbox for leakages

Check the oil pressures and temperatures.

Weekly: Clean the oil filter

Check the remote control operation system

Check oil for cooling water

Yearly: Check all exterior screw connections

Check the protection covering of the seawater 

cooler if used

Oil change: Under normal service conditions, 

the first oil change must be after 250 working 

hours approximately.

Further oil changes must be completed after 

approximately 2000 service hours, however, not 

longer than 12 months.

Before filling with new oil in accordance with 

the enclosed lubricant specifications the gearbox 

must be cleaned with flushing oil.

10.Gearbox maintenance

SERVICE MANUAL

GW

GW SERIES MARINE GEARBOX SERVICE MANUAL

SERVICE MANUAL

GW

GW SERIES MARINE GEARBOX SERVICE MANUAL



9.Lubrication Instructions

Pressure relationships in the clutch control pipeline during the gearbox controller engaging 

and disengaging phases.

2.0MPa

The illustration shown is valid for gearbox of which the working oil pressure is 2.0MPa at rated 

speed.

1.3MPa

The illustration shown is valid for gearbox of which the working oil pressure is 1.3MPa at rated 

speed.

Add or thicken the washer of 2-stage valve can increase the final oil pressure.

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

ToIerance area

ToIerance area

ToIerance area

ToIerance area

0 1 2 3 3.5 0 0.2 0.5

1.2

1.0

0.8

0.6

0.4

0.2

0 1 2 3 3.5 0 0.2 0.5
t (  ) sec

t (  ) sec

M
p

a
M

p
a

<0.2MPa

250

2000

12

Daily: Check oil level

Check the pressure differential before and 

after the filter (<0.2MPa)

Check the gearbox for leakages

Check the oil pressures and temperatures.

Weekly: Clean the oil filter

Check the remote control operation system

Check oil for cooling water

Yearly: Check all exterior screw connections

Check the protection covering of the seawater 

cooler if used

Oil change: Under normal service conditions, 

the first oil change must be after 250 working 

hours approximately.

Further oil changes must be completed after 

approximately 2000 service hours, however, not 

longer than 12 months.

Before filling with new oil in accordance with 

the enclosed lubricant specifications the gearbox 

must be cleaned with flushing oil.

10.Gearbox maintenance

SERVICE MANUAL

GW

GW SERIES MARINE GEARBOX SERVICE MANUAL

SERVICE MANUAL

GW

GW SERIES MARINE GEARBOX SERVICE MANUAL



:

90 4

1.5

2.5

Monitoring Equipment

If monitoring equipment has been installed 

by the shipyard, then the following information 

must be observed for sensors (pressure and 

temperature controls) fitted:

When engaging the clutches, the total oil 

quantity for a short period is required to fill 

the clutch cylinder. This produces the 

following that for a short period there is no oil 

pressure.

The warning of cut-off system is not 

necessary since manufacturer has taken this 

particular feature into consideration. An Over-

ride mechanism is included in the Warning of 

cut-of f  system and conforms to the 

Classification requirements for manoeuvre 

operations.

Stand-by electrical pump units

Together the suction and pressure lines 

may contain no more than four 90  elbows. 

The maximum suction pipeline length may not 

exceed 1.5 metres and the pressure line length 

2.5 metres.

11.Special Notes

GW52.59

( )

Only valid for GW 52.59 or above with Michell 

thrust bearings. Replacement of the Michell thrust 

pads on output end:

After removing the bolts from the bearing 

cover vertically. Remove upper part of the radial 

plain bearing. Lift the upper part of the supporting 

disk together with the thrust pads.

Turn the lower part of the supporting disk by 

means of the holes at the circumference and take 

out the thrust pads and the disk.

Re-assembling is in the reverse sequence. 

When installing new pads take care of the 

direction of rotation (see sketch).

11.Special Notes

proreller
anti clockwise

c.p.proreller
clockwise  rotation

C.p.propeller  and
reversible  engine

Fixed  propeller
anti clockwise  rotation

C.P. propeller
clockwise  rotation
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necessary since manufacturer has taken this 

particular feature into consideration. An Over-

ride mechanism is included in the Warning of 

cut-of f  system and conforms to the 

Classification requirements for manoeuvre 

operations.

Stand-by electrical pump units

Together the suction and pressure lines 

may contain no more than four 90  elbows. 

The maximum suction pipeline length may not 

exceed 1.5 metres and the pressure line length 

2.5 metres.

11.Special Notes

GW52.59

( )

Only valid for GW 52.59 or above with Michell 

thrust bearings. Replacement of the Michell thrust 

pads on output end:

After removing the bolts from the bearing 

cover vertically. Remove upper part of the radial 

plain bearing. Lift the upper part of the supporting 

disk together with the thrust pads.

Turn the lower part of the supporting disk by 

means of the holes at the circumference and take 

out the thrust pads and the disk.

Re-assembling is in the reverse sequence. 

When installing new pads take care of the 

direction of rotation (see sketch).

11.Special Notes

proreller
anti clockwise

c.p.proreller
clockwise  rotation

C.p.propeller  and
reversible  engine

Fixed  propeller
anti clockwise  rotation

C.P. propeller
clockwise  rotation
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1.

2.

Sealing Strips

1.General Information

It is absolutely necessary to observe that 

the colour marking on the side of the sealing 

strip lies on the bottom of the sealing strip 

groove. The total length of the fabric sealing 

strip has this colour marking. When the sealing 

strip is incorrectly inserted with the fabric side 

to the shaft can this fabric sealing strip be 

damaged. This sealing is inoperative. If there 

is no colour coding then the assembly is 

arbitary. To cut the sealing strip a good sharp 

knife is required. The cut must be at right-

angle to the length.

2.Measuring and Fitting

The measurement of the sealing strip must 

be done with great care. Under no 

circumstances must there be a gap between 

two adjoining butts of the sealing strips. There 

must be a slight compression between the two 

butting ends so as to give a good seal.

11.Special Notes
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3.

4.

( ) 

1.5-2mm

3.Runing-in conditions

The sealing area of the sealing strip must 

be lubricated before the first run. It must be 

continuously lubricated to avoid the strip 

drying-up. When systems have an adjustable 

speed, the running-in of the sealing strip must 

always be at the lowest possible speed.

4.Treatment of sealing strips

Store in a cool room. During storage the 

strips must not he exposed to a highly humid 

atmosphere nor must they come into contact 

with any kind of liquid.

If the sealing strip is wound then the 

beginning of the winding must be located away 

from the shaft. The start of the winding can be 

determined by the frontal cut edge.

With weaved sealing strips the assembly is 

arbitrary. Apply oil to the slide way of the 

sealing strip prior to installation. Press the 

sealing strip uniformly into the receiving groove 

using the handle of a hammer.

After pressing in the sealing strip cut off the 

ends at the joint leaving 1.5-2mm margin.

11.Special Notes

start of winding

seal ing s tr ip

rotation(sketch).
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M Nm

Tightening Torques for bolts      

Tightening Torques M Nm

11.Special Notes

Dr.=       

Sch1.=

Dr= Torque with torque wrench       

Sch1.= Torque with impact driver 

The torque values are for clean, lightly oiled bolts.

/Mechanical properties

M4

M5

M6

M8

M10

M12

M14

M16

M18

M20

M22

M24

Dr

2.5

4.9

8.5

21

42

73.5

114.7

176.4

250.8

357.7

480

617

Schl

2.4

4.6

7.9

19.6

39

67.6

101.8

166.6

233.2

333.2

441

568

M27

M30

M33

M36

M42

M45

M48

M52

M56

M60

M64

M68

Dr

902

1215

1686

2127

3391

4263

5145

6615

8232

9996

12348

14896

Schl

843

1137

1539

1970

3146

3969

4782

6174

7644

9310

11466

13818

/Strength class                                                                                           8.8

HB Brinell hardness

HRC/Rock well hardness

ISO
2Nm.cm  min

Notched-bar impact strength.

    b MPa/Tensile strength

0.2     0.2/Yie ld point

    5/Elongation 

Min.
Max.

60

800
1000

Min.
Max.

225
300

Min.
Max.

18
31

Mpa 640

%Min. 12

12.Trouble-Shooting

Excessive gearbox temperature

Possible Cause:

Oil level is too high

Lubrication oil pressure too low insufficient 

cooling

Gearbox is overloaded

Operation oil pressure is too low(clutch is 

slipping)

Excessive pump Pressure

Bearings are lack of oil

Bearings damaged

Seal too tight

cooler obstructed

Remedy:

Correct oil level

Re-set operating oil pressure to the lowest 

permitted value, check whether the valve 

located at outlet of pump, and valve for 

regulating lube oil are jammed.

Reduce input power

Regulate operating pressure (see2-stage valve)

Clean the filter

Check oil manifold and gallery and ensure that 

the oil can flow without obstructive.

Replace damaged bearings

Loosen

Check and clean cooler.
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12.Trouble-Shooting

Excessive gearbox temperature

Possible Cause:

Oil level is too high

Lubrication oil pressure too low insufficient 

cooling

Gearbox is overloaded

Operation oil pressure is too low(clutch is 

slipping)

Excessive pump Pressure

Bearings are lack of oil

Bearings damaged

Seal too tight

cooler obstructed

Remedy:

Correct oil level

Re-set operating oil pressure to the lowest 

permitted value, check whether the valve 

located at outlet of pump, and valve for 

regulating lube oil are jammed.

Reduce input power

Regulate operating pressure (see2-stage valve)

Clean the filter

Check oil manifold and gallery and ensure that 

the oil can flow without obstructive.

Replace damaged bearings

Loosen

Check and clean cooler.
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Lack of oil pressure

Possible cause:

Wrong direction of rotation (no oil pressure)

Filter obstructed

Oil level too low

The viscosity of the oil is too low

Oil temperature too high

Suction pipe obstruction

2-stage valve is defective or jammed

Pump drive is defective

Pump wear control valve position is not 

correct

Wear of the oil supply joints

Quick release valve in failure

Remedy

Reverse engine rotation or alter the gearbox 

rotation for other direction

Clean filter

Refill with oil and trace cause of oil loss

Change to an oil conforming to the 

recommended lubricants

See Excessive gearbox temperature

Clean suction pipe

Replace defective parts or the complete 2-

stage valve

Renew the pump drive

Adjust remote control operation

Renew oil supply joints

Clean quick release valve

12.Trouble-Shooting 12.Trouble-Shooting

T h e  p r o p e l l e r  d o e s  n o t  r e a c h  t h e  

corresponding speed of the motor speed

Possible cause:

Pressure gauge defect higher pressure 

working as in reality

Control oil pressure too low

Gearbox controller is not exactly in the 

Ahead  position

Gearbox controller defect

Damaged propeller shaft bearings

Clutch plates in the incorrect sequence

Clutch plates broken

Sealing rings of the clutch damaged

Splines of the clutch are worn

Remedy:

Change pressure gauge and re-adjust oil 

pressure

Clean filter

Check the remote control system and adjust 

the remote control system

Replace controller

Replace worn bearings

Mount the clutch plates correctly

Exchange damaged linings

Replace with new sealing rings

Re-work the teeth or renew the part check the 

installation at critical speed ranges
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Lack of oil pressure

Possible cause:

Wrong direction of rotation (no oil pressure)

Filter obstructed

Oil level too low

The viscosity of the oil is too low
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Suction pipe obstruction

2-stage valve is defective or jammed

Pump drive is defective

Pump wear control valve position is not 
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Wear of the oil supply joints

Quick release valve in failure

Remedy
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Clean filter
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Check the remote control system and adjust 

the remote control system

Replace controller

Replace worn bearings

Mount the clutch plates correctly

Exchange damaged linings

Replace with new sealing rings

Re-work the teeth or renew the part check the 

installation at critical speed ranges
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1.

2.

3. ( )

4.

5.

6.

7.

1.

2.

3.

4.

5.

6.

7.

The propeller does not stop turning in 

Neutral

Possible cause:

The vessel is still moving and the propeller is 

being driven by a water current

Gearbox controller is not directly on the 

stop  position

Defect gearbox controller (uncontrolled oil to 

one clutch)

Clutch plates broken

Sealing rings damaged

Splines of the clutch damaged

Release springs not working

Remedy

Wait until the vessel at a complete standstill

Adjust the remote control operation

Replace gearbox controller

Renew clutch plates

Renew sealing ring

Re-work the teeth or renew the part

Clean clutch and if required replace springs

12.Trouble-Shooting

1.

2.

)

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

12.Trouble-Shooting

Gearbox noise
Possible cause:
Idle speed is within a critical range
Gearbox runs within the critical speed range 
(The noise is not to be observed throughout 
the whole speed range)
Input flange loose
The oil level is too low (pump sucks in air)
Suction pipe not tight (pump sucks in air)
Filter choked (excessive pump pressure)
Pump drive not in order (Gearwheel damaged 
or loose)
Extreme misalignment between engine and 
gearbox
Gearbox bearings damaged
Gear wheels are damaged by foreign matter
The gear rims are loosened due to overloading
Gear wheels are loose on the shaft due to 
overloading
Propeller damaged
Output flange is loose
Extreme misalignment on the output side of 
the gearbox and shafting

Remedy:
Increase idling speed
Avoid running the gearbox continuously in the 
critical range
Tighten the flange or replace when damaged
Correct oil level
Tighten all fittings on the suction line
Clean filter
Repair damaged parts, or replace
Realign the whole installation
Renew damaged bearings
Grind the damaged area and if necessary 
replace the gear wheel
Re-tighten the gear rims
Re-tighten the wheels
Re-set propeller and eventually repair
Re-tighten the flange and replace if damaged
Realign installation
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Filter choked (excessive pump pressure)
Pump drive not in order (Gearwheel damaged 
or loose)
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The gear rims are loosened due to overloading
Gear wheels are loose on the shaft due to 
overloading
Propeller damaged
Output flange is loose
Extreme misalignment on the output side of 
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Stalling of the engine during reversing

To avoid a discrepancy between absorbed propeller input and engine output torque which would stall 

the engine when engaging the gearbox clutch, the fuel injection to the engine and thus the speed must 

be suitably increase during clutching. 

Possible cause:

The idling speed is too low

The operating pressure is too high, therefore, engagement is too quick

The gearbox controller is defect (uncontrolled at oil circuit to one clutch)

Clutch plates are damaged

The splines of the clutch are damaged

The release springs do not work

Pistons of the clutch are jammed, seals damaged

12.Trouble-Shooting

Remedy:emedy:

Increase the idling speed

Reduce the operating pressure to normal value

Replace gearbox controller

Replace damaged clutch plates

Re-work the splines or renew the part

Clean the clutch. Replace the springs, if necessary

Renew damaged seals.

1.

2.

3.

4.

5. ( )

6.

7.

8.

9. ( GW52.59)

10.

11.

12.

13.

14.

15.

16. ( )

17.

18.

Standard scope of Supply

1.Oil cooler

2.Oil cooler-vents

3.Gear oil pump

4.Filter for lube oil circuit

5.Working oil filter (not for every version)

6.Oil filler 7.Dipstick

8.Pressure gauge for control oil pressure

9.Thermometer with oil indictor(from size 52.59)

1O.Gear controller

11.Gear vent

12.Non-return valve

13.2-stage regulating valve

14.Pipe for control oil supply of clutch

15.Connection for stand-by pump set

16.Stand-by pump set (special order)

17.Pipes (supplied by shipyard)

18.Lubrication pressure regulating valve

13.Standard Accessories
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13.Standard  Accessories

13  

18  

2  

1  

14

10

11

8

5

15

12

176

7

16
13

12  13  

11  

16  3  4  

14  

1  

2  

5  

6  

8   

9  

10  7

( GWM)

1.                         2.

3. ( )

4. ( i1 i2)

5.                  6.

7.                  8.

9.                         10. ( )

11.                       12.

13.                       14.

15.

1 6.

Standard scope of Supply(only for  GWM model)

1.Oil cooler

2.Gear oil pump

3.Gear controller(control Ahead and

Astern)

4.Gear controller(controli andi2

5.2-stage-valve 6.non-return valve

7.Connection for stand-by pump set

8.Filter

9.Relief valve

10.Stand-by pump set special order

11.Dipstick

13.oil filler tube

12.Gear vent

14.Lubrication pressure regulating valve

15.Clutch release valve(buit on to the

bousing of the multiple plat clutch)

16.Instrument panel for remote-indicators

13.Standard  Accessories
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13.2 Gear oil pump

1.

( )

1.Normally when putting into operation the 

filling of the pumps is not necessary. But dry 

operation must be avoided.

2.

2.Direction of rotation Pumps must only 

rotate in the given direction after operation, but 

it is possible to alter the direction of rotation. 

To check the direction of rotation the motor 

can be switched on and off for short periods, 

only as the pump is filled and has no load.

13.Standard Accessories

13.1 Oil  cooler

oil

W a t e r

W a t e r

oil

13.Standard Accessories

13.3

GWM
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2(4)   1(3)

A B C

control air
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13.3 Gearbox controller

The GWM series gearbox are 

supplied as a standard with two sets of 

pneumatic gearbox controllers one for 

switching over between ahead-neutral-

astern and another for switching between 

high speeds[(i1) and (i2)]. Only when 

ahead-astern controller is set to ahead" 

position, high & low speed controller can 

perform the above-described operation. 

These two sets of pneumatic gearbox 

controllers are identical in shape and 

construction.

Except GWM series, each gearbox is 

equipped with one set of pneumatic 

controller.

Air pressure p=0.6-1.2MPa.

Gearbox controller with air return 

device CZ-00 Only for gears sizes bigger 

than 3639 (including 3639) and GWM 

gears.
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13.Standard Accessories

0.6-1.2MPa

GW3235

GWM

M14 1.5 8 1

Gearbox controller pneumatically operated

This device has two functions: reversing and oil pressure regulation. The remote control can 

be realized by the air of which pressure is 0.6~1.2MPa.The manual operation can be realized 

nearby the gearbox. Oil pressure regulation is to make the clutch engaging smoothly. This device 

is not suitable for GWM gears, but only used for gears sizes less than GW3235.

The principle of this device is the same as gearbox controller electrically operated.

The thread diameter of the connection for air manifold is M14 1.5, and suitable air manifold 

size is 8 1.
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Gearbox controller electrically operated

The gearbox controller electrically operated has two functions: reversing and oil pressure 

regulation. The remote control is available by DC 24V. The manual operation can be realized by 

handle nearby the gearbox. Oil pressure regulating is to make the  clutch engaging smoothly. This 

device is not suitable for GWM gears but only used for gears sizes less than GW3235.

1 )Neutral

In neutral position the oil circuit of ahead astern and increasing pressure are connected with 

the oil sump. The oil from the pump flows to chamber A, compresses the spring then flows to the 

lubrication circuit through hole B.

2)Clutch engaging

During ahead(astern) operation the control oil flows to the clutch through D(C), meanwhile pare 

of oil flows to chamber F through E and the hole in the part 6, so the clutch is engaged under full 

pressure after that the oil pressure in chamber A is increasing gradually.

3)Clutch disengaging

During operation from ahead(astern)to neutral position the clutch disengages after that D(C)is 

connected with pump and the oil in clutch discharges quickly through the clutch release valve, 

meanwhile the spring pushes off the steel ball 8, oil in chamber F discharges rapidly from hole E and 

the oil pressure fall down quickly.

4)Adjustment

2-stage value is set in the works, re-adjustment is normally not necessary.

Adjust parts 6: enlarge the hole diameter to shorten the time of pressure raising.

Adjust parts 4: lengthen part 4 to increase oil pressure in neutral position.

Adjust part 7: thicken part 7 to increase working oil pressure.

Manual operation

Neutral  operation: Pull out the knob(part 23) at the both ends of the electric magnet.

Ahead (or astern)operation: Push in the knob of ahead(or astern)located at the end of the electric 

magnet

Attention!

For remote control the knobs must be in the neutral position otherwise remote control is 

inoperative.

13.Standard Accessories

13.4

Filter

1. 200 300

0.2MPa

Cleaning of the filter:

After the initial operation or approximately 

200~300 hours of operation the filter element 

has to be removed and cleaned. The pressure 

difference between the filter inlet and outlet can 

not exceed 0.2 Mpa, otherwise the filter 

element may be broken.

2.

Don t turn the switch valve until the engine 

stops.

3.

The filters are available varying from 

different gears sizes.

13.5 :

Dipstick

13.Standard Accessories

swith valve

screwed into housing

max

min
When the gearbox is 
at a standstil stationary

Oil level with a 
running gearbox running

2

8
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13.6

Lubrication oil pressure regulating valve

13.Standard Accessories

13.7

3

13.7 Valve plate

Valve plate is a component for connection of control & lubrication circuits and the gearbox 

controllers.

There are two connecting points on the plate for measuring control oil and lube oil pressures 

respectively, and four additional measuring holes for measuring oil temperature. The valve plate 

has the function of regulating the oil pressure. Screwing part3 out to decrease the oil pressure, 

screwing in to increase the pressure.

13.Standard Accessories

2 3 9 5 4 7 6 8 1 10

to cooler
from cooler

from oil pump

N
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13.Standard  Accessories

13.8 13.8  2-stage pressure regulating valve

As is briefly described in the "Initial 

operation  chapter the gearbox is supplied 

with a 2-stage valve, which makes smooth 

engagement of the clutch. The control oil circuit 

and lubrication circuit are arranged as in the 

control diagram To simplify the diagram not all 

the pipelines are shown and the monitoring 

units are also not considered.

The oil circuit consists of the control oil 

circuit and the lubrication oil circuit. The 

separation of these two circuits is by means of 

the 2-stage control valve.

Oil pressure and engagement times under 

the various operating conditions see section 

Lubrication Instructions .

13.Standard  Accessories

Control oil to the quick drain piston Check piston

 1 
oil from clutch 1

 2 
Oil from clutch 2

Time adjustment unit

Pressure raising 
piston

 

to lubrication oil

damping plug

Oil from the oil pump

Regulator Piston

Quick drain piston

to oil sump

Adjustment Washer

A
-A

B
-B

A

C D

F

G

H

K E

Adjustment ring
Chamber

A

B B
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13.Standard  Accessories

GWM

1 2 3

1 2 3 R

C D 1( 2)3

R E

R

F G .

C

D E

(i1 i2)

1( 2) 3 1( 2)

3 C D 1( 2) 3

2-stage control valve description

The description in the following is for GWM 

gears and other models of gears are similar in 

principle of operation.

Idling of the gearbox. Clutch not engaged:

The gearbox selector is in the stop position.

The clutches 1 2and 3 are connected via the 

gearbox selector connections1, 2and 3 with the 

return flow R to the gearbox oil sump. The 

connections C and D of the 2-stage valve are also 

pressureless and connected via the gearbox 

selector connections 1(or2)+3 to R and the oil 

sump. The same happens to connection "F" to 

connection "G". Oil from the oil pump flows to the 

2-stage valve via connection "F" to connection 

"G".

In this selector position the connections 

"C"."D" and "E" are pressureless. And it is the 

spring assembly on pressure raising piston that is 

lightly stressed and produces the pre-pressure. 

The oil comes into the lubrication oil circuit 

through 2-stage valve.

Engaging the gearbox. Clutch engaged: 

When operating the gearbox selector the 

connection in "ahead" position (ilori2) or 

connection 1(or2) or 3 in "astern" position is 

connected to clutch 1(or2)or3. Connection "C"(D) 

of the 2-stage valve is connected to connection 

1(or2) or 3.

13.Standard  Accessories

C( D)

D C 1 2

3

C D H

H

H

K

E

K

 

Thereby oil reaches the clutch and 2-

stagevalve at the same time. The oil which enters 

connection "C"(D)moves the checking piston in the 

direction of connection "D"(C).The checking piston 

serves to separate the clutches 1(or 2)+3,the 

function being like that of a double return valve. 

The oil from connection "C"(D)reaches the time 

adjustment "H". The time adjustment consists of 

the receiving hole with jet needle and the chamber 

Un-screwing the jet needle (anti-clockwise) 

shortens the pressure build-up time.

Attention!

See control time. The given time must be 

adhered to, otherwise it can lead to multiple plate 

damage.

The oil that flows via the time adjustment unit 

"H" into the chamber actuates the pressure raising 

piston which the spring assembly strongly 

stresses. Though this the clutch oil pressure raises. 

At the same time the remaining oil at the time 

adjustment "H" flows via the connection "K" passes 

the quick-drain piston and thereby blocking oil 

return flow "E".

Disengaging the clutch

The connections are the same as in "Idling of 

the Gearbox". However, draining of the

chamber is additionally required. Through 

cessation of the pressure at connection "K"

the quick drain piston is not held in position. 

Because of the return force of the spring

assembly via the pressure raising piston on the 

oil in the chamber, the quick drain piston rises and 

the oil flows to the oil sump. Hence, the 2-stage 

valve is also suitable for high control frequencies.
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the quick-drain piston and thereby blocking oil 

return flow "E".

Disengaging the clutch

The connections are the same as in "Idling of 

the Gearbox". However, draining of the

chamber is additionally required. Through 

cessation of the pressure at connection "K"

the quick drain piston is not held in position. 

Because of the return force of the spring

assembly via the pressure raising piston on the 

oil in the chamber, the quick drain piston rises and 

the oil flows to the oil sump. Hence, the 2-stage 

valve is also suitable for high control frequencies.
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13.Standard  Accessories

1

1.

2. ( )

3. (

)

4.

5.

Drain period-max.1 sec.

Pressure adjustment for 2-stage valve    

1.The 2-stage valve has been adjusted in the 

works. Readjustment is normally not necessary.

2.Adjustment ring is used for control the pre-

pressure of the valve (see sketch)

Lengthening the ring may raise the pre-pressure, 

while shortening the ring may lower the pre-

pressure.

3.The adjustment washer is to adjust the final oil 

pressure of the clutch. (Normally no adjustment 

washer is provided)

Adding or strengthening of the washer produces 

a rise in the final pressure. Removing or making 

thinner or shortening the spring reduces the final 

pressure.

4.Ascertain the control pressure at operating 

temperature and nominal speed. Check

at idling and with gearbox cold.

5.For values see Lubrication Instructions.

13.Standard  Accessories

13.9 13.9 Clutch release valve

The release valve has the task of putting 

the clutch into a renewed working place as 

quickly as possible after being disengaged. 

After the disengagement of the clutch, the 

retaining pressure on the piston is released by 

centrifugal force and spring force the piston is 

put into the limiting position. The clutch volume 

is then discharged into the gearbox.

13.10 13.10 Notes:

Any modification for the product description will 

be revised in the new issue.

Piston(in draining 

                Position)

Oil feed

DischargeClutch space

Discharge

Oil feed
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