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Abstract The Personal Rapid Transit(PRT) system has been highly interested in future transportation developments
due to its on-demand and optimized door-to-door transport capability. However, the major impediments to the
commercialization of PRT are the high cost for construction of infrastructures as opposed to the small transport
capacity and difficulty in defining the role of PRT in building a balanced transportation system. In this study,
the vertical transfer device for the PRT vehicle is developed to provide more flexible and better compatible
urban mobility services between means of transportation, which is expected to meet particular demands in a
particular environment. This apparatus was initially designed based on the basis of vertical circulating conveyors
with steel chains, which is frequently used in logistics. Its advantages are capable of the non-stop loading and
reduced head-way time. Most importantly, it was intensified by the additional idea to ensure the stable and
reliable transfer of the PRT vehicle fully loaded with passengers. The 1/10-scale prototype was successfully
tested to demonstrate a fundamental mechanism of vertical transfer and identify unexpected user requirements
prior to a real manufacturing process.
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[Fig. 1] Operational Concept Design of Vertical
Circulating Conveyors for the PRT vehicle
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[Table 1] Target Specifications and Requirements

Sections Items Specifications
Head- Ti
Cycle ead-way Time
! for Non-stop 19.0sec/10m
Time .
Loading
Operating Circulating Slat Panel
Driving Method with Chains
Devices Operating 24m/min
Speed
Stop Control Under +100mm
Guidance Accuracy
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[Fig. 2] Dimensions of Korean PRT Vehicle
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[Fig. 3] Schematic of Loading exerted on the Slat Panel
by the PRT Vehicle
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[Table 2] Comparison of Beam Deflection Between
Two Types of Slat Bars [Unit: mm]

Type A Type B
3 Thickness: 4.5t
Length of ateral - S5O0 o Thickness: 4.5t
Slat Bar ~ - ® Material : $8400
80

2,000 7.0 2.8

2,300 12.43 5.0

2,600 19.78 7.96

2,900 29.29 11.78
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[Fig. 4] Numerical Analysis of Slat Panel Deformation
Using Joints
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[Fig. 5] Schematic Configuration of the Vertical Conveyor
System
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[Fig. 6] Lay-out Design of the Integrated Vertical
Transfer Device

[Fig. 71 Structure of the Slat Panel
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[Fig. 8] Lay-out Design of the Conveyor to Deliver a
Vehicle to the Vertical Transfer Device
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[Table 3] Sensors for Detection of a Vehicle’s Position
and Synchronous Operation of the Vertical
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[Table 4] Specifications of the 1/10-scale Prototype

Items Specifications
1,700mm(L)*1,570mm(H) *405mm(W)
20 x 20(mm), Aluminum

Dimensions

Main Frame

Transfer Device Chain Size #35(Pitch : 9.525mm)
Number of teeth: 13
Sprocket .
Functions Ttems Detection Methods (P.C.D : 39.8mm)
. . . 0.2 kW GEARED Motor
Stop Vehicle Loading Ultrasonic Sensor Driving Motor | - Rotating Speed: 1710rpm(60Hz),
Position Front Wheel Position Beam Sensor - Reduction Ratio: 1/30
Detection Front/Rear End of the Multi-Beam Operating Speed | 4.7m/min
Vehicle Sensor
Loading Position .. . Conveyor for
i Li h Horizontal Transfer
Syncl:iromz on the Conveyor imit Swite Slat Panel :
e
: Synchronized o . Driving
Operation Y Limit Switch —
Operation of the Conveyor 1t SWItE Frame Motor —
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[Fig. 9] Appearance of the 1/10-scale Prototype and its
Main Components
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