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Preface

The GC series marine gearboxes,
comprising two transmission types—
GCS and GCH-—are developed by our
company using advanced modular
optimization design. These designs are
based on the GC series products
originally licensed from the former West
German  company  Lohmann &
Stolterfoht. The GCS type features a
vertical offset configuration, while the
GCH type employs a horizontal offset.
Both models can be equipped with an
auxiliary Power Take-Off (PTO) shaft.

The GC series gearboxes are
available in 14 models categorized by
center distance. They are widely used in
various vessels, including electric
propulsion ships, luxury cruise liners,
transport ships, official vessels, Ro-Ro
ships, and bulk carriers. These gearboxes
are characterized by their compact size,
light weight, high transmission efficiency,
long service life, and ease of operation
and maintenance.

The GC series offers a broad range
of torque transmission capacities. With
gear ratios ranging from 2 to 4.5 and
input speeds between 220 r/min and 1000
r/min, the torque transmission capacity
spans from 1 kW/(r/min) to 30.8
kWI/(r/min).  (The

transmission capacity of a gearbox is

specific  torque

determined by its center distance and
reduction ratio)
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1. List of Technical Data

1.1 General Parameters

Engine Manufacturer

Engine Model

Rated Engine Output (kW)

Gearbox Input Speed (r/min)

Engine Rotation Direction (as viewed
from the flywheel side)

Classification Society

Shipyard

Hull Number

1.2 Gearbox Parameters

Serial No.

Model & Specification: GC

Gear Ratio: i =

Cooling Water Flow: V = m’ /h;

Cooling Water Inlet Temperature: t <
32° C

Weight: G = kg

Lubricating Oil Capacity: L =L
Lubricating Oil Type: CD30, CD40
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2. Gearbox Introduction

The GC series marine gearbox is a
single-reduction unit utilizing case-
hardened, ground, single-helical gears. It
is produced in both clockwise and

counter-clockwise  rotation  versions,
typically arranged symmetrically for port
and starboard engines. The arrangement
diagrams for the GCS and GCH series
gearboxes are shown in Figure 1 and

Figure 2 respectively.

K 1 GCS RAINFeAEHLAGE A B A

Figure 1: Engine Room Arrangement Diagram for GCS Series Gearbox
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Figure 2: Engine Room Arrangement Diagram for GCH Series Gearbox
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The GC series marine gearbox
comprises two main series, GCS and
GCH, whose structural characteristics are
described below:

GCS Type:

Single-stage reduction; vertically
offset input and output shafts; opposite
rotation directions between input and
output; no clutch; an auxiliary Power
Take-Off (PTO) can be equipped on the
top side of the vertical output direction.

GCH Type:

Single-stage reduction; horizontally
offset input and output shafts; opposite
rotation directions between input and
output; no clutch; an auxiliary Power
Take-Off (PTO) can be equipped on the
opposite side of the horizontal output
direction
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Gearbox Housing

The gearbox housing for this series
is either cast or fabricated from 20-gauge
steel plates. Reinforcing ribs are
incorporated in areas subject to high
stress. The sections of the housing that
accommodate the radial and thrust
bearings receive special treatment.
Reduction Ratio

The gear ratio for this series ranges
from 2:1 to 4.5:1, adaptable to various
requirements. For higher reduction ratios,
a special request must be submitted.
Gears

Both the input and output gears are
single-helical gears manufactured from
high-grade alloy steel (17CrNiMo6 or
20CrMnMo). The teeth are cut using an
undercut full-radius hob, followed by
carburizing, quenching, and finally
precision grinding on dedicated gear
grinding machines. The gear strength
complies with the requirements of major
classification societies such as CCS, ABS,

and GL.
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Shafts and Bearings
The input pinion shaft is made from
(20CrMnMo),
while the output shaft is manufactured
from high-grade alloy steel (42CrMoA).
The input shaft end features a

high-grade alloy steel

standard taper for mounting the input
flange. The output flange is integrally
forged with the output shaft.

The shafts are supported by either
radial rolling element bearings or plain
bearings. Models with a center distance
below 560 mm utilize rolling element
bearings, whereas those with a center
distance of 600 mm and above employ
plain bearings. Propeller thrust is
absorbed by a thrust bearing composed of
self-aligning segment pads with inclined
surfaces.

Lubrication Oil Supply System

The gearbox does not require a
separate oil tank onboard. To minimize
churning losses, the gearbox is equipped
with an integrated oil splash guard. It
features inlet and outlet connections for a
standby pump. The oil circuit includes a
relief valve for pressure regulation and a

check valve to prevent oil backflow.
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Oil Pumps and Lubrication

The gearbox typically operates
using a combination of a gearbox-
mounted pump and a standby pump. The
standby pump can be used before starting
the gearbox or in the event of a failure of
the gearbox-mounted pump.
Oil Cooler and Filter

The system uses either a shell-and-
tube cooler or a plate-type cooler. The
cooler provides sufficient surface area to
ensure effective lubrication oil cooling.
The cooling water pressure should be <
0.2 MPa, and systems are available for
either freshwater or seawater cooling.

The oil filter is either an SPL type
duplex strainer filter or an SBL type
semi-automatic self-cleaning filter. A
differential pressure alarm can be fitted to
the filter. This alarm activates when the
pressure differential across the filter
reaches a preset value.
Piping System

The ancillary components mounted
on the gearbox—such as oil pumps,
valves, the oil cooler, filter, and internal
piping—are interconnected via seamless
steel tubes, forming a self-contained
closed-loop system. The interfaces for
the external cooling water pipes are
sealed at the factory for shipment.
Similarly, the inlet and outlet ports for the
standby pump (if not mounted on the
gearbox) are also sealed to facilitate
transport.
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3. Delivery Conditions of the Gearbox

1. The gearbox is delivered without
lubrication oil.

2. The gearbox interior is protected
with anti-corrosion oil. Under normal

ambient conditions, the effective
preservation period is 6 months. The
exterior housing surfaces are painted,
while external flanges, shaft ends, and
mating surfaces are coated with anti-
corrosion oil.

3. All external connections are
sealed with blind flanges or threaded
plugs.

4. All adjustable components on the
gearbox (such as the relief valve) are pre-
set at the factory and generally require no
further adjustment. However, they may
be fine-tuned after installation onboard
based on actual conditions.

5. If the gearbox is stored outdoors,
it must be covered with a weatherproof

covering or canopy.
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4.1 Installation Instructions

To facilitate oil changes and
cleaning, the design of the gearbox
foundation should allow space beneath
the drain plug for installing a drip
pan.The lifting lugs on the upper housing
are only for lifting the upper housing. To
lift the complete gearbox unit, the lifting
lugs on the lower housing must be used

(as shown in Figure 2).

Kl 2 Rk 1A
Figure 2: Housing Lifting Diagram

iR R R 52 TCVE AR R A A B
MR E R, (RIS R AR R T I
ISP TS, 7 e s e 2 e L 1
O PR AR B2 B AR R ) B R

The gearbox oil pan cannot support
the full weight of the unit. If temporary
support is required during transport or
lifting, a temporary foundation must be
constructed to allow the gearbox base to
bear the entire weight.
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The final alignment and installation
of the gearbox onboard must be carried
out after the vessel has been launched,
and the hull must not be in contact with
the seabed (or riverbed). During
installation, the gearbox housing must
not be distorted, and the input and output
ends must be precisely aligned.

Because the operating temperatures
of the shaft

intermediate shaft bearings, gearbox, and

propeller bearing,
main engine are typically much higher
than the ambient temperature during
shaft
centerlines will shift under operating

alignment, the  respective

conditions.  Furthermore, due to
clearances in the propeller shaft bearing,
intermediate shaft bearings, gearbox, and
main engine bearings, the shaft centerline
positions differ between static and
dynamic states. Therefore, during shaft
alignment, compensation must be applied
to the shaft centerline positions of the
gearbox and main engine.

must

Shaft system installation

comprehensively account for the
compensation for the diesel engine, stern

shaft, and gearbox.
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4.2 Gearbox Installation

(1) Upon completion of alignment,
secure the gearbox using hold-down
plates or bolts. The gearbox foundation
and the ship's base should be co-reamed,
and fitted bolts (reamed hole bolts)
should be installed.

(2) The minimum strength grade for
all bolts used shall be Grade 8.8, with a
tensile strength of 800 MPa and a yield
strength of 640 MPa. The bolt tightening
torques are specified in the table below:
(Unit: Nm)

M 1% M 1%

(Specification) or senl (Specification) or senl
M12 76.4 715 M30 1215 1137
M14 114.6 107.8 M33 1686 1539
M16 176.4 166.6 M36 2127 1970
M18 250.8 233.2 M39 2754 2568
M20 357.7 333.2 M42 3391 3146
M22 480 441 M45 4263 3969
M24 617 568 M48 5145 4782
M27 902 843 M52 6615 6174

Dr—— T %8

Dr—— Torque for use with a torque wrench

Schi— M idife sk 7 (XBhik ) K%
Schl——Torque for use with an impact wrench (pneumatic wrench)

AR IFAEE TG, A D Ve R
The torque values in this table apply to clean, lightly oiled bolts.

(3) AT IR KA

JERE L MPRFNIAT & IS AT T R B R

(3) The size, thickness, and material of the chocks (shims) used for installation

must comply with the relevant requirements of the Classification Society.

(4) RFCAR I 2208 T2 MR S B i ]

IS 36 s B T 1A ]

(4) The gearbox installation procedure must be submitted to the Classification

Society for review and approval.
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5. Initial Commissioning

The preservation oil applied to the
internal components of the delivered
gearbox does not affect its performance
and need not be removed.

Before initial start-up, fill the
gearbox with the specified, qualified
lubricating oil through the filler opening,
ensuring the oil is clean.

The oil level can be checked using
the dipstick (Figure 3), which is marked
with two sets of level indicators:
"STATIONARY" and "OPERATING".

When the gearbox is stopped, the oil
level should be between the two
"STATIONARY" When the
gearbox is running, the oil level should be
between the two "OPERATING" marks.

An oil level that is too low risks the

marks.

oil pump drawing air, leading to an
interruption in oil supply. An oil level
that is too high causes excessive
immersion of the gears, resulting in
overheating.

For transport, the vent hole may be
sealed; therefore, it must be opened prior
to starting the equipment.

Before starting the main engine,
initiate the standby pump to pre-lubricate
the gearbox for approximately 5 minutes
(the lubricating oil pressure should reach
at least 0.05 MPa during this phase).
Subsequently, start the main engine and
run the gearbox under no load.
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After the gearbox has operated
under no load for about 5 minutes, check
the oil level again. If necessary, add oil to
bring it to the correct level.

(LR

5B H R

Once operating temperature is
reached, re-check the gearbox and piping
system for any leaks and ensure the
lubricating oil pressure is normal.

If the lubricating oil pressure is
abnormal, further adjustment is required.
To adjust, remove the rear cover of the
relief valve (as shown in Figure 4), take
out the spring, and then remove the
spring spacer. Change the thickness of
the spring spacer until the desired oil
pressure is achieved. Increasing the
spacer thickness raises the oil pressure;
decreasing the spacer thickness lowers

the oil pressure.

J i

Valve Body Spring Spacer Rear Cover
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Figure 4: Relief Valve
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The filter must be cleaned and
inspected regularly to maintain proper
function. It must be cleaned when the
pressure differential reaches 0.15 MPa
(as indicated by an alarm).

After all gearbox parameters have
stabilized within normal ranges, proceed
with full-load operation.

After
operation, check all gearbox bolts and

10 minutes of full-load

screws, including the foundation bolts,
for looseness and tighten them if
necessary.

Special Attention! The standby oil
pump must be used to lubricate the
gearbox under the following
circumstances:

(1) Before starting the gearbox;

(2) After the gearbox has been

stopped temporarily for more than 5

minutes;

(3) During towed propeller
operation;

(4) When the lubricating oil

pressure drops below the specified
minimum limit
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6. Maintenance

6.1 Daily Maintenance

(1) Check the oil level.

(2) Check the gearbox for any leaks.

(3) Check that the lubricating oil
pressure is normal.

6.2 Weekly Maintenance

(1) Inspect the filter.

(2) Drain contaminants from the
filter drain port, then thoroughly clean
and inspect it. After each cleaning, ensure
the filter element is properly sealed.

(3) Check for water content in the
lubricating oil.

6.3 Annual Maintenance

(1) Check all external bolts on the
gearbox for secure connection.

(2) Inspect the cooler to ensure it is
functioning correctly.

6.4 Oil Change

Under normal operating conditions,
perform the first oil change after
approximately 250 hours. Subsequent oil
changes should be carried out at intervals
of 2000 hours, which must not exceed 12
months.

Before filling with new oil, the
gearbox oil sump must be flushed clean.
Then, refill with new oil as specified.
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7. Repair Instructions

7.1 Replacing the Segment Thrust Pads
of the Output Shaft

(1) Remove the bolts and hoist the
bearing cover vertically.

(2) Hoist the upper intermediate housing
(for GCS)/upper housing (for GCH),
along with the upper half of the radial
bearing.

(3) Hoist the thrust pads together with the
upper half of the support disk.

(4) Rotate the lower half of the support
disk using the tapped holes distributed
around its circumference, then hoist it
away.

(5) Remove the old thrust pads and install
the new ones.

(6) Reassemble by following the reverse
sequence of the above steps.

7.2 Replacing the Plain Bearings
Replace the plain bearings by proceeding
as follows:

(1) Disconnect the external piping
connections.

(2) Dismantle the relevant housing and
end cover.

(3) Hoist the upper half of the plain
bearing vertically.

(4) Lift out the lower half of the radial
bearing. Then, repair the old bearing or
install a new one.

(5) Reassemble by following the reverse
sequence of the above steps.
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8. Troubleshooting

| Fault Cause | Solution |

| 8.1 Overheating | (1) Oil level too high |
Reduce oil level to the specified range. |

| | (2) Lubricating oil pressure too low |
Adjust the oil pressure. |

| | (3) Gearbox overload | Reduce input
power. |

| | (4) High oil pump pressure / Clogged
filter | Clean the filter. |

| | (5) Sealing rings too tight | Loosen the
sealing rings. |

| | (6) Restricted bearing oil return flow |
Reinstall the end cover or bearing cover to clear
the oil passage. |

| | (7) Bearing damage | Replace the
damaged bearing(s). |

| 8.2 Insufficient Oil Pressure | Incorrect
rotation direction | Change the input rotation
direction. |

| | (1) Suction pipe blockage | Clean the
suction pipe. |

| | (2) Filter blockage | Clean the filter. |

| | (3) QOil level too low | Add oil to the
specified level and identify the cause of oil loss.

| | (4) Qil viscosity too low | Change to the
new, specified oil. |

| | (5) Oil temperature too high | Refer to
"Overheating" section above. |

| | (6) Malfunctioning pressure relief valve
| Replace the faulty component(s) or the entire
valve. |

| | (7) Unstable oil pump operation | Check
and replace the drive mechanism if necessary. |

|| (8)Worn-out oil pump|Replace the pump.
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8.3 Oil Leakage

|| (1) Loose drain plug | Replace the gasket
and tighten the drain plug. |

|| (2) Cooler leakage |Replace the cooler. |

| (3) Lubrication system leakage | Tighten
the leaking connections. |

|| (4) Sump joint surface leakage | Replace
the gasket and tighten the connecting bolts. |

|| (5) Leakage at shaft seals | (U Replace
the sealing rings.<br>@) Check the seal cover
to ensure unobstructed bearing oil return. |

8.4 Propeller Fails to Reach Normal RPM

| | (1) Worn intermediate shaft or stern

shaft bearing | Repair or replace the worn
bearing(s). |

| | (2) Damaged gearbox bearing(s) |
Replace the damaged bearing(s). |

8.5 Gearbox Noise

|| (1) Operation within critical speed range
| Alter the gearbox operating speed to avoid the
critical range. |

| | (2) Loose input flange | Tighten the
flange. |

| | (3) Oil level too low (pump cavitation
noise) | Add oil to restore the correct level. |

| | (4) Loose suction pipe (pump drawing
air) | Tighten all suction pipe connections. |

| | (5) Clogged filter (reaching maximum
pressure differential) | Clean the filter. |

| | (6) Unstable oil pump operation
(damaged or loose gears) | Repair or replace the
components. |

| | (7) Excessive misalignment between
engine and gearbox | Realign the engine and

gearbox. |
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9. Standard Accessories

9.1 Cooler

The gearbox utilizes either a shell-
and-tube cooler or a plate cooler.

(1) Shell-and-Tube Cooler (Figure 5)

The shell-and-tube cooler features a
compact  design,

facilitating  easy

installation and replacement. It is

protected by zinc anodes against

corrosion. These anodes should be

inspected periodically and replaced when

necessary.
If the

between the oil inlet and outlet becomes

temperature  difference
excessively high, or the temperature
difference between the water inlet and
outlet becomes unusually low, it may
indicate a blockage in the water tubes.

During disassembly, inspection, and
cleaning, take care not to damage the fins
on the exterior of the tubes.

When
ensure all seals are proper to prevent

reassembling the cooler,

cooling water from leaking into the
lubricating oil. Replace any damaged
gaskets.

For deposit removal, the steam
cleaning method can be employed.

If the cooler suffers from corrosion
(e.g., in seawater service) leading to
water or oil leaks, the entire unit must be
replaced.
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(2) Plate Cooler (Figure 6)

The plate cooler offers advantages
such as compact structure, high heat
transfer efficiency, ease of operation, and
the ability to handle small temperature
differences. Its main components include
heat transfer plates, sealing gaskets,
frame, guide rods, and tightening bolts.

The heat transfer plates are installed
between the fixed frame plate and the
movable pressure plate. Sometimes, an
intermediate partition plate is installed
among the plates. The plates are
suspended from the guide rods by hooks
or their own notches. Sealing gaskets are
attached to the plates, and the entire
assembly is compressed into a single,
sealed unit with defined flow channels by
tightening bolts and nuts. The heat
exchange media flow alternately through
adjacent channels, enabling full heat
transfer.

(DA simplified diagram of the plate
cooler assembly is shown below:

1. Upper Guide Rod
Tightening Bolt
Fixed Frame Plate
Sealing Gasket
Plate
Connection Nozzle
Movable Pressure Plate
Lower Guide Rod
Front Support Pillar

© © N o o~ w D
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(2Malfunctions and Remedial Actions
After prolonged operation, potential
malfunctions generally include the following:

a. Gradual increase in pressure drop.This
is mostly caused by scaling or blockage inside
the plates, which reduces the flow passage.

b. Media mixing. This is typically due to
plates being corroded and perforated.

c. Media leakage. This is often caused by
aging sealing gaskets, unsuitable gasket
material, or loosened nuts on the tightening
bolts.

Should any of the above situations occur,
the unit must be shut down. Allow it to cool
down to ambient temperature before inspection
and repair.

For case a: Loosen the tightening nuts,
remove the tightening bolts, and move the
movable pressure plate to the end of the support
pillars. Remove the plates and rinse them with
clean water or a soap solution. Any adhering
deposits can be removed with a soft brush.
(This cleaning method can also be used for
regular maintenance after prolonged operation,
even without a malfunction).

For case b: Inspect and replace the
corroded and perforated plates.

For case c: First, check if the nuts on the
tightening bolts are loose and whether the
clamping dimension matches the installation
drawing. Loose nuts will result in a clamping
dimension that is too large. Re-tighten the nuts
to achieve the clamping dimension specified in
the drawing. If leakage persists, replace the

sealing gaskets.
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(3)Seal Gasket Replacement

a. Remove the plates and detach the old
seal gaskets. Soak the gasket grooves in solvent
for about one hour to soften any residual
adhesive, then thoroughly wipe it clean.

b. Remove any contaminants from the
new gaskets.

c. Using a brush, apply adhesive evenly
into the gasket grooves of the plates (avoid
excessive application). Affix the new gaskets
onto the required number of Plate A and Plate
B types. Stack the plates neatly, apply
appropriate weight on top, and allow at least six
hours for the adhesive to cure completely.

@Unit Reassembly

After disassembly and cleaning, the plates
must be reassembled onto the frame. The plate
arrangement must follow the sequence shown
in the supplied flow diagram, hanging them
sequentially onto the guide rods. It is crucial
that Plate A and Plate B types are arranged
alternately. Plates are distinguished as follows:
facing the front side of the plate (the side with
the gasket):Plate A: The medium flows in or
out from the upper right corner. Plate B: The
medium flows in or out from the upper left
corner.

Tighten all bolt sets evenly, in pairs, and
horizontally. After assembly, the unit must
undergo a pressure test: apply a test pressure
equal to 1.25 times the design pressure
alternately to one side at a time, hold for 30
minutes. The unit is qualified if no leakage is
detected. Important: During pressure testing,

the pressure must be increased gradually.
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9.2 Oil Filter

The oil filter is either an SPL type
duplex strainer filter or an SBL type
semi-automatic self-cleaning filter.

The SPL type duplex strainer filter
primarily consists of a housing, filter
element assembly, valve housing, and
cone valve. Each lower side of the dual
housings has a drain hole fitted with a
plug. The diverter handle must be aligned
with either the fully left or fully right
position to ensure an unobstructed oil
path through the cone valve and valve
housing.

The SBL type semi-automatic self-
cleaning filter mainly comprises a body;,
filter
assembly, element seat, oil guide seat,

housing  assembly, element

diverter valve, valve cover, and diverter
handle.

A()° 50° HE RS
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Figure 7 Oil Filter Work Priciple
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The following section provides a
detailed description of the SBL type
semi-automatic self-cleaning filter.

(1) Operating Principle

Pressurized oil enters the filter inlet,
flows through the diverter valve into the
housing, and is filtered by the filter
element assembly. The cleaned oil then
exits through the body outlet, achieving
the purpose of filtration. During normal
operation, the diverter handle is in the
vertical position (Figure 7), and both
chambers work simultaneously.

When the pressure drop across the
filter reaches the specified value, the
filter elements must be cleaned. The
procedure is as follows:

(. Clean Left Side: Rotate the
handle 60°
position (see Fig. 7), momentarily flush

to the left from the vertical

for 1-2 seconds, then return the handle to
the vertical position.

2. Clean Right Side: Rotate the
handle 60°
position (see Fig. 7), momentarily flush

to the right from the vertical

for 1-2 seconds, then return the handle to
the vertical position.
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When a filter element needs to be
removed for cleaning, rotate the handle
90<to the left from the vertical position
(see Fig. 7). This stops the left side, while
the right side continues normal operation,
allowing the left filter chamber to be
disassembled and cleaned. Conversely,
rotate the handle 90 <to the right from the
vertical position (see Fig. 7) to stop the
right side, leaving the left side
operational, enabling the right filter
chamber to be disassembled and cleaned.

(2) Filter Operation

The filter, havig been installed in the
system pipeline as specified (with inlet
and outlet connected), should have its air
vent valve opened when oil begins to
flow through. Once the filter chamber is
completely filled with oil and all air is
expelled, close the air vent valve
immediately to prevent oil spillage.
During operation, if the filter's pressure
drop exceeds the specified value, the
filter must be cleaned promptly.

(3) Malfunctions and Maintenance

Although the SBL semi-automatic
self-cleaning  filter can  perform
backflushing regularly and continuously,
the candle filter elements will still
gradually clog over time. This is because
the filtered medium always contains a
certain amount of impurities with
considerable adhesive properties.
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Persistent clogging will shorten the
intervals between flushing cycles and can
easily damage the filter elements. Therefore,
the filter must be regularly inspected and
maintained. Clogged elements can be cleaned
using cleaning gasoline or an appropriate
solvent.

Cleaning is required under the following
circumstances:

(DThe filter elements should be removed
for inspection after 500 hours of operation.
Extract the filter elements from the housing.
The disassembled elements can be immersed in
a suitable cleaning agent for inspection and
cleaning. Alternatively, use a soft brush to
remove contaminant particles from the surface
of the candle filter elements. Subsequently,
rinse with clean oil and blow dry with
compressed air. If any element is found
damaged or cannot be cleaned thoroughly due
to prolonged use, it should be replaced.
Simultaneously, check the sealing components
for damage and replace them if necessary.

@The filter elements should be inspected
and contaminants removed if the interval
between flushing cycles shortens significantly.
Conversely, if the interval between flushing
cycles suddenly becomes longer, the filter
elements should be inspected for possible
damage or rupture.

® All sealing components should be
replaced during a major overhaul of the filter.
A major overhaul is recommended every two

years of service.
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9.3 Check Valve

The check valve primarily consists
of a valve body, valve core, spring, and
spring seat, as shown in Figure 8.

The valve cracking pressure is 0.03
MPa.

For disassembly and assembly,
simply rotate the spring seat by 45<

If backflow is observed, the valve
core and valve body require lapping as a
matched pair.
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Valve Core
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Spring
S
x Spring Seat
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Figure 8: Check Valve
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9.4 Gearbox-mounted Pump

The gearbox employs either a gear
oil pump or a screw pump.

The gear oil pump is an external
gear pump with axial clearance, featuring
a three-piece modular structure. There is
a defined axial clearance between the
gear end faces and the side plates, as well
as a radial clearance between the gear
outside diameter and the pump body bore.
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When
increasing the volume of the pump's

the drive gear rotates,
suction chamber, a vacuum is formed in
the spaces between the two gears' teeth.
Oil is then drawn into the suction
chamber under atmospheric pressure.
The oil trapped between the gear teeth is
enclosed by the side plates and the pump
body, and is carried by the rotating gears
towards the discharge chamber. On the
discharge side, as the gears continue to
rotate and mesh, the volume of the
discharge chamber gradually decreases,
squeezing the oil out through the
discharge port and generating oil pressure.

Depending on the main engine's
rotation direction and operating mode,
the gearbox is equipped with either a
unidirectional gear pump or a
bidirectional gear pump.

The operating principle of the self-
priming three-screw pump is similar to
that of the familiar gear pump. It relies on
the engagement and disengagement of
the helical grooves on the rotating screws
to draw in and discharge oil. Based on the
main engine's rotation direction and
operating mode, the gearbox is equipped
with a corresponding unidirectional
screw pump.
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During disassembly and assembly
of the oil pump, the work area must be
kept clean to prevent dust from entering
the pump.

Do not clean rubber seals with
gasoline.

Avoid knocking or impacting
components during disassembly and
assembly to prevent damage to parts.

After maintenance and reassembly,
and before reinstalling the pump onto the
gearbox, the input shaft must be rotated
by hand.

smoothly, without any binding or unusual

It should turn freely and

noise.

9.5 Standby Oil Pump

The suction and discharge pipelines
for the standby oil pump should not
contain more than four 90-degree elbows
to avoid excessive noise and pressure
drop.

9.6 Monitoring System

The gearbox monitoring system
consists of an instrument panel,
monitoring instruments, and a terminal
box. All remote monitoring signals are
wired to the terminal box. Please refer to

the wiring diagram.
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10. Automatic Control System
The gearbox's automatic control
system complies with the CCS

requirements for one-man  watch
operation from the bridge and the main
station. All

installed on a

control instruments are
shock-absorbing
instrument panel, with each instrument
connected via cable to a terminal box. For
the types, specifications, and quantities
of instruments, please refer to the
monitoring system wiring diagram.

10.1 Requirements for Automatic
Standby Pump Control

(1) Before starting the diesel engine,
the gearbox’s standby oil pump must be
started first. Simultaneously with the
pump start, the pump control unit sends a
signal, causing the standby pump
indicator light on the control panel to
illuminate.

(2) When the

pressure exceeds 0.3 MPa, the contacts of

lubricating oil

pressure controller Pc2 close, causing the
standby pump control circuit to stop the
standby pump.

(3) If the lubricating oil pressure
drops to 0.05 MPa, the contacts of
pressure controller Pcl close, causing the
standby pump control circuit to restart the
standby pump. If the pressure
subsequently recovers, steps (2) and (3)
are repeated, allowing the gearbox to

operate normally.
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(4) If the
continues to drop to 0.04 MPa, the

lubricating oil pressure
contacts of pressure controller Pc3 close,

illuminating the emergency alarm
indicator on the control panel. Special
measures must be taken at this point.

(5) If these special measures prove
ineffective or are not taken, and the
pressure further drops to 0.02 MPa, the
contacts of pressure controller Pc4 close,
triggering a main engine shutdown via
the control system to prevent damage to
the gearbox.

10.2 WTZK-50-C Pressure-Actuated
Temperature Controller

This controller is an electrical switch that
opens or closes a circuit in response to
temperature  changes. Its  basic
parameters are:

(1) Temperature Setting Range: 40 ~
80 <C (The pointer indicates the drop-out
(break) set point).

(2) Differential (Adjustable Range): 3 ~
5 <C (The differential is the temperature
difference between the break and make
points at the same control setting).

(3) Permissible Indication Error: £2 <C
(4) Permissible Operating Error: 2 <C
(5) Contact Rating: AC 380V, 3A; DC

220V, 2.5A
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The temperature controller is pre-set
at the factory according to requirements
and generally needs no adjustment.
Should adjustment be necessary, proceed
as follows: (Note: During disassembly or
assembly, never move the lever by hand
or bump it with tools)

a. Remove the lock nut from the
controller. Rotate the adjustment stem to
set the pointer to the desired control
temperature. Then, re-tighten the lock nut
to its original position.

b. Rotate the differential adjustment
knob to obtain the appropriate differential
value.

10.3YWK-50-C Pressure Controller

This pressure controller is an
electrical switch that opens or closes a
circuit in response to pressure changes.
Its basic parameters are:

(1) Pressure Setting Range: 0 ~ 0.5
MPa (The pointer indicates the drop-out
(break) set point).

(2) Differential (Adjustable Range):
0.03 ~ 0.1 MPa (The differential is the
pressure difference between the break
and make points at the same control
setting).

(3) Permissible Indication Error: £
0.02 MPa

(4) Permissible Operating Error:
0.008 MPa

(5) Contact Rating: AC 380V, 3A;
DC 220V, 2.5A
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The differential pressure controller
IS an automatic protection device that
difference. The
pressure before and after the filter is

monitors pressure

connected to the upper and lower
pressure chambers of the controller
respectively, allowing the controller to
measure the filter's pressure drop. When
this differential pressure exceeds the set
value, contacts 1 and 2 open, while
contacts 1 and 3 close, triggering an
alarm signal via a connected control
circuit. Terminals 1 and 3 are the wiring
terminals for this alarm function.

The basic
differential pressure controller are:

parameters of the

a. Pressure Setting Range: 0.05~0.4
MPa

b. Differential
Value: 0.02 MPa (Non-adjustable)

c. Contact Rating: AC 220V, 3A

The differential pressure controller

Pressure Switch

is pre-set at the factory and generally
requires no adjustment. If adjustment
becomes necessary, proceed as follows:

To adjust, open the controller's
cover and turn the adjustment dial.
Turning it to the right increases the set
value, while turning it to the left

decreases it.



