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Pallet transfer
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Compact design ideal for low height application 
and saving space

Pallet transfer device

Workpieces are raised and 
lowered for transferring using an 
arm powered by the Zip Chain 
Actuator.
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Parts tray lift
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Furnace door

Furnace door 
operation

Container sorting equipment

High lifting equipment

High lifting at 
high speeds

AGV (Automated Guided Vehicle)
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Product trays are 
placed on the 
conveyor one by one

Deliver to 
conveyors of 
different heights

The compact structure of the Zip Chain Actuator enables various installation options—including lifting, horizontal, and 
suspending installation.
Use for a wide range of applications requiring linear operation.
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Part trays are sequentially 
processed on the conveyor.

Zip Chain Actuators can be 
used to open and close furnace 
doors.

Workpieces on a lower 
conveyor can be pushed up to 
an upper conveyor using the Zip 
Chain Actuator.

Workpieces are transferred 
between conveyors at different 
heights using the Zip Chain 
Actuator mounted on AGV.

High
speed

High
frequency

Compact

Compact

Multi-point
stopping

High
speed

Compact

Economical

High
speed

Compact

High
speed

Compact

Compact

High
precision
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Speed

Thrust

ZIP CHAIN ACTUATOR

Screw jacks

Zip Chain Actuators can be 
used to move traversers 
horizontally and to raise or 
lower chucking units vertically. Sort and transfer

containers to each
conveyor

Speed/

Thrust Range

�Ô Users can arrange two units in tandem when the required 
stroke for one unit is not enough. Furthermore, lift speed 
will double when operating two units at the same time.

�Ô Can be installed compactly, even with two units 
overlapping

�Ô Lift unit can be accommodated compactly in the AGV
�Ô Height can be adjusted according to the conveyor height 

of the next process

�Ô Horizontal and suspending installations are possible 
without protruding parts, enabling a lower overall height.

�Ô Accurate multi-point stopping even with horizontal 
transfers

�Ô Can be installed in the small space on the ceiling side.
�Ô Reduces the cycle time for conveyance by allowing for 

lifting at high speed

�Ô Large number of trays can be stacked since it is low to 
the �oor and compact.

�Ô Highly accurate multi-point stopping at any desired 
position means it can handle trays of various heights.

�Ô Can be installed without protruding from the equipment.
�Ô High speed operation prevents temperatures inside the 

furnace from changing.
�Ô Environmentally friendly with less noise compared to 

pneumatic cylinders and no oil mist
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Eco-friendly

LCA-approved ZIP CHAIN ACTUATOR
Tsubaki Zip Chain Actuators offer signi�cantly reduced power consumption compared to hydraulic and 
pneumatic cylinders. These environmentally friendly linear actuators have been recognized for their energy 
conservation.

Life Cycle Assessment is a comprehensive 
method for evaluating the environmental impact 
at all stages, including manufacturing, operation, 
and disposal.

Simple and Easy to Maintain

Grease is used as the lubricant for the Zip Chain, eliminating the risk of oil leaking from the main unit or piping, as 
with hydraulic cylinders. In addition, the drive source is connected only by cables, simplifying maintenance by 
eliminating hydraulic piping.

Motorized devices are able to stop at any position using a built-in position detection sensor and brake motor. In 
addition, using an inverter makes operation at a speci�c lifting speed possible. Servo motors can also be used as 
the drive section.
Using a brake motor helps to save energy because no electricity consumption is needed to hold the load 
stationary, and also reduces the risk of power failure and accidents caused by high-pressure pipe failures.

Speed Control, Stopping Accuracy, and Reliable Load Holding

� � � � � � �

Conversion From Hydraulic/Pneumatic Mechanisms
Compared with hydraulic and pneumatic drive systems, motorized models are environmentally 
friendly, have a simple design, and are easy to maintain, all while providing signi�cantly 
improved performance.

Upper row: CO� emissions related 
                   to operation

Lower row: CO� emissions related 
                   to manufacturing

Comparing with hydraulic and pneumatic cylinders

Comparison of system con�guration

Hydraulic/pneumatic
cylinders

Pneumatic
cylinders

Comparison conditions
�ÙThrust: 1 kN�y�ÙSpeed: 200 mm/s�y�ÙStroke: 500 mm�y�Ù1 cycle/min. × 12 hrs × 250 days/year�y

�ÙIncludes various drives (induction motor, pneumatic/hydraulic units)

For comparison purposes, disposal/recycling are considered equal and have been omitted from the LCA evaluation. 

Reference: Japan Environmental Management Association for Industry MiLCA Ver. 1.20; catalogs from various companies

ZIP CHAIN
ACTUATOR

Hydraulic/pneumatic
cylinders

Pneumatic
cylinders

ZIP CHAIN
ACTUATOR

CO2 emissions Electricity consumption

�Ù��Annual CO2 emissions (kg-CO2/year) �Ù��Annual power consumption per device (kWh/year)

* Calculated using Tsubaki’s internal LCA evaluation.
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Development
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Reuse

Manufacturing
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What is LCA?

Hydraulic/pneumatic cylinders ZIP CHAIN ACTUATOR

Operation

Electric

power
Electric

power

With Zip Chain Actuators, the system conversion 
ef�ciency from the power supplied to operation is very 
high due to the simple system.

With hydraulic and pneumatic cylinders, the system 
conversion ef�ciency from the power supplied to 
operation is very low due to the complicated 
con�guration of the system.

�Ô Speed control, 
 stopping accuracy

�Ô Heavy load retention

���������������������

Low ef�ciency with air 
leakage likely to occur 
somewhere in the system

Risk of oil leakage 
from piping

�~ Synchronized operation of 
 multiple devices

�~ Stable speed even when 
 descending, regardless of 
 load condition

�~ Ability to hold load in 
 a stopped position 
 for long periods

�#�S�B�L�F

Operation

Electric

power

Operation
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Even during high-speed operation, the chains mesh together 
smoothly, and ZCA can achieve speeds of 1,000 mm/sec. Even 
during high-frequency operation, heat generation is minimized, 
no duty factor restrictions are applied, and continuous 
operation is possible.

Speed/frequency

Chains stored individually in the chain cases creates an 
impressive, space-saving design, where conventional system 
requires certain space according to the stroke length.

Compact Footprint

A compressive load is constantly 
applied to the lifter, ensuring 
highly precise positioning.

Stopping accuracy

Chains coupled together smoothly 
for low-noise operation.

Low noise

Zip Chains offer excellent wear 
resistance with no elongation of 
chains used in power transmission 
or transportation, ensuring a long 
service life and excellent 
maintainability.

Durability

ZIP CHAIN ACTUATOR

Screw jacks Hydraulic/pneumatic mechanisms

Compact storage is possible even 
with long strokes, making 
transportation and installation 
easy.

Ease of use

Tsubaki Zip Chain Products
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Comparing Conventional Linear Motion Mechanisms

Compared with screw jacks and hydraulic/pneumatic mechanisms, Zip Chain Actuators offer incredibly superior performance.


































































































