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LS2-13S

KACIO LS2-13S Mini Vertical Two-Cylinder
Reciprocating Steam Engine Model User Manual

Model: LS2-13S

1. INTRODUCTION

This manual provides essential instructions for the safe and effective operation, setup, and maintenance of
your KACIO LS2-13S Mini Vertical Two-Cylinder Reciprocating Steam Engine Model. This precision-
engineered model is designed for enthusiasts and educational purposes, suitable for integration into 80-
120CM steam model ships or as a standalone display piece. Please read this manual thoroughly before
use.
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Figure 1: KACIO LS2-13S Steam Engine Model, front view.

2. SAFETY INFORMATION

WARNING: This product is a functional steam engine model and operates under pressure and heat.
Improper use can result in serious injury or damage. Always exercise extreme caution.

o Adult Supervision Required: This model is not a toy. Operation should always be performed under
direct adult supervision, especially for users under 14 years of age.

« Heat Hazard: The engine and associated components will become very hot during operation. Avoid
direct contact with hot surfaces to prevent burns. Allow the engine to cool completely before handling
or performing maintenance.

« Pressure Hazard: Ensure all connections to the steam source are secure and leak-free. Never
exceed the recommended operating pressure. Use a pressure relief valve with your steam source.

+ Moving Parts: Keep hands, hair, loose clothing, and other objects clear of moving parts during
operation to prevent entanglement and injury.

o Lubrication: Use only appropriate steam engine oil for lubrication. Do not use flammable lubricants



near heat sources.

« Ventilation: Operate the engine in a well-ventilated area to dissipate steam and any combustion
byproducts if using a boiler.

« Boiler Compatibility: This model does not include a boiler. Ensure any external boiler used is
compatible and safely operated according to its own instructions.

3. PAackAaGE CONTENTS

Carefully unpack the box and verify that all items listed below are present and undamaged. If any items are
missing or damaged, please contact your retailer.

¢ 1 x KACIO LS2-13S Steam Engine Model

¢ 1 x Lubricating Oil Cup

o 1 x Exhaust Pipe

¢ 1 x Instruction Manual (this document)

Figure 2: Overview of the KACIO LS2-13S Steam Engine Model and its components.

4. SETUP




Before operating the engine, proper setup is crucial for safety and performance.

4.1 Mounting the Engine

The engine features a stable base (44mm wide, 76mm long, 6mm thick sleepers) designed for tabletop
display or integration into a model ship. Ensure the mounting surface is level and secure. Use appropriate
fasteners if permanently mounting the engine to prevent movement during operation.

4.2 Connecting the Steam Source

This model requires an external steam source (boiler not included). The inlet interface thread is M6-0.5
(1/4-40). Connect your steam supply line to this inlet. Ensure the connection is tight and sealed to prevent
steam leaks. A pressure gauge and a pressure relief valve on your boiler system are highly recommended.

4.3 Installing the Exhaust Pipe

Attach the provided exhaust pipe to the engine's exhaust port. The exhaust pipe directs spent steam away
from the engine, which is important for clear operation and safety.

4.4 Lubrication

Proper lubrication is vital for the longevity and smooth operation of the engine. The model includes a
lubricating oil cup and a filling port on the side of the piston connecting rod.
1. Fill the lubricating oil cup with high-quality steam engine oil.

2. Apply a few drops of steam engine oil to the piston connecting rod filling port and all visible moving
joints and bearings.

3. Ensure all friction surfaces receive adequate lubrication before each operation.



Figure 3: Close-up views showing lubrication points, cylinder heads, and the flywheel.

5. OPERATING INSTRUCTIONS

Follow these steps for safe and effective operation of your steam engine model.

1. Pre-Operation Check:
o Verify all connections are secure and leak-free.
o Ensure adequate lubrication has been applied.
o Confirm the engine is mounted stably.

o Ensure the operating area is well-ventilated and clear of obstructions.

2. Steam Supply:
o Gradually open the steam valve from your external boiler.
o Monitor the pressure. The recommended operating pressure is 0.2Mpa-0.6Mpa (maximum
0.8Mpa).
3. Starting the Engine:

o Once steam pressure is applied, the engine may start automatically. If not, gently rotate the
flywheel by hand to initiate movement.



o Observe the engine's operation for any unusual noises or excessive vibrations.

4. Forward/Reverse Rotation:

The KACIO LS2-13S supports forward and reverse rotation. This is typically controlled by a reversing
lever or valve on the engine itself or via the steam supply system. Consult the specific mechanism on
your model for directional control.

Figure 4: Detailed view of the valve gear and reversing linkage.

5. Stopping the Engine:
o Gradually close the steam valve from your external boiler.
o Allow the engine to come to a complete stop naturally.

o Once stopped, allow the engine to cool down completely before handling.

6. MAINTENANCE

Regular maintenance ensures the longevity and optimal performance of your steam engine model.

6.1 Lubrication

Re-lubricate all moving parts and the oil cup before each operating session. Use only high-quality steam
engine oil. The beryllium copper spindle bearings are designed for stable operation, but proper lubrication
is still essential.

6.2 Cleaning



» After each use, especially after the engine has cooled, wipe down the exterior surfaces with a soft,
dry cloth to remove any oil residue or condensation.

» Periodically inspect the engine for any buildup of dirt or debris, especially around moving parts. Clean
gently with a soft brush or compressed air.

« Do not use harsh chemicals or abrasive cleaners, as these can damage the copper and
electrophoresis-treated surfaces.

6.3 Inspection
» Regularly check all screws and fasteners for tightness. Vibrations during operation can sometimes
loosen components.

» Inspect steam lines and connections for any signs of wear, cracks, or leaks. Replace damaged
components immediately.

» Check the 0.08mm red copper sheet seals on the cylinder head for integrity. While resistant to high
temperature and corrosion, they should be inspected for any signs of degradation.

7. TROUBLESHOOTING

This section addresses common issues you might encounter with your steam engine model.

Problem Possible Cause Solution
. o Increase boiler pressure to
o Insufficient steam
recommended range (0.2-0.6Mpa).
pressure.
L o Apply steam engine oil to all moving

Engine does not start or o Lack of lubrication. oarts
runs sluggishly. o Obstruction in moving .

parts o Inspect and clear any obstructions.

o Check all connections for leaks and
tighten or reseal as necessary.

o Steam leak.

) o Loose connections. o Tighten all steam line connections.
Excessive steam

leakage. o Damaged seals (e.g., o Inspect and replace damaged seals or

Engine runs roughly or
with unusual noise.

8. SPECIFICATIONS

cylinder head gasket).

Insufficient lubrication.

Loose components.

Foreign object in
mechanism.

gaskets.

Ensure all parts are well-lubricated.

Check and tighten all screws and
fasteners.

Carefully inspect for and remove any
foreign objects.

Technical details for the KACIO LS2-13S Mini Vertical Two-Cylinder Reciprocating Steam Engine Model:

e Model: LS2-13S
o Material: Copper



+ Base Dimensions: 44mm (width) x 76mm (length) x 95mm (height) + 6mm (sleeper thickness)
o Cylinder Bore: 14.0mm

o Stroke: 12.0mm

¢ Spindle Diameter: 5.0mm

» Spindle Center Ground Height: 17.0mm

o Operating Pressure: 0.05Mpa - 0.8Mpa

« Recommended Air Pressure: 0.2Mpa - 0.6Mpa

¢ Inlet Interface Thread: M6-0.5 (1/4-40)

o Product Dimensions (L x W x H):7.6 x 4.8 x 10.1 cm (approx. 2.99 x 1.89 x 3.98 inches)

¢ Product Weight: 660g (approx. 1.46 Ibs)

« Recommended Age: 14+

Figure 5: Front view of the KACIO LS2-13S engine, highlighting its compact design.

9. WARRANTY AND SUPPORT

As this product is listed under a "Generic" brand, specific warranty information may vary. Please retain your
proof of purchase.



» Warranty: For any warranty claims or issues, please contact the retailer or seller from whom you
purchased the product. They will be able to provide information regarding their specific return and
warranty policies.

« Technical Support: For technical assistance or questions regarding the operation and maintenance
of your KACIO LS2-13S steam engine model, please refer to this manual. If further assistance is
required, contact your retailer or the manufacturer directly if contact information is provided on the
packaging.

© 2024 KACIO. All rights reserved.
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