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Abstract 
Lembang has been known as producer of high quality vegetables. In Sunten Jaya Village, 

vegetable farms are located in a very difficult terrain that motorized transportation is 

impossible to do. To help the farmer group, Universitas Padjadjaran has developed a 

cable-based transportation system which is capable of moving person and agricultural 

products. Although the system is now working very well, it lacks security system when 

hauling cable break down. The objective of this research was to design and test the 

performance of an emergency brakes for the system. The brake was designed with two 

main components, electronic and mechanical. The electronic part served to measure the 

speed of cable car and control the timing of the brake, while that of mechanical part 

serves the actual braking action. Speed measurement was conducted using GPS receiver 

and the motorcyles brake were adopted to do the actul braking. Preliminary testing 

showed that at maximum load, the brake has succesfully reduce the maximum speed 

by47.4 % maximum distance traveled by 27.5 %. 
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1. INTRODUCTION 

Along with the increase of people 

awareness on living a healthy life, vegetables 

have become an integral part of our daily food. 

Furthermore, as our population continue to 

increase, demand for vegetables increase from 

year to year. 

Lembang is one of important production 

center of vegetables. Since it is located in hilly 

areas and not fully developed yet, some parts 

of Lembang such as Sunten Jaya Village has 

very poor road facility so that mechanized 

transportation from village to farm is 

impossible. Therefore, transportation of 

agricultural production means and agricultural 

produce can only be done by manually carried 

on farmers back as they traverse the 

treacherous path from the farm to nearest road. 

With this method of transport, it takes a lot of 

precious time and resulted in high cost. This 

condition may hamper economic development 

of the area since agriculture is main driving 

force for growth. 

Similar condition also exists in other 

countries such as Nepal, India and The 

Phillippines. In Nepal which most of the 

country are hilly in nature, ropeway has a long 

history and currently gravity-type ropeway are 

used in many places to transport goods as well 

as peoples (Baral, 2012). Similarly, in 

mountaneous region of Benguet Province, 

Philippines, tramline are used transport 

vegetables from farm to the nearest road 

facilities (Idago and Ranola, 2012). Although, 

the terrain is different, cableway is used in 

rural India to move goods in short distance 

within the farm to overcome scarcity of labor 

force (Krisnapillai, 2012). 

Cabel-based transportation system has 

several advantages compared to other method 

of transportation. Since it is above the earth 

surface, it can cover various obstacles such as 

deep ravine, very steep slope and rugged 

terrain. Furthermore, since it may move in 

straight line and at contant speed, haul 

distance and travel time can be reduced 

significantly. Moreover, it has minimum 

environmental impact; in most cases it does 

not disturb land use under its line (Dwyer, 

1975).  

After learning the condition, Universitas 
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Padjadjaran tried to alleviate the problem by 

constructing a cable-based transportation 

system for agricultural purpose (Muhaemin, 

2014). Initially the transportation system was 

intended to move only goods between two 

station. With this restrictions, many farmers 

found that although it helps them alleviate the 

burden of transporting heavy goods, it is less 

practical since the farmer has to walk from the 

field through the steep path to get into the 

village. Later on, due to demand from farmer, 

the system was modified such that it can 

transport human as well as goods. With this 

capability, it become more popular among the 

farmers (Muhaemin, 2015; Muhaemin, 2016). 

Although in the last modification the 

hauling cables has been modified from one to 

two lines, there is still a chance that the two 

cables brake down while carrying passengers 

just like elevator accidents in highrise 

buildings. Bearing that in mind, its necessary 

to equip the transportation system with an 

emergency brake to reduce the speed of the 

carriage when the two hauling cables break 

down.  

The objective of this research was to 

design and conduct a preliminary test of an 

automatic emergency brake for a cable-based 

tranportation system in Sunten Jaya Village, 

Lembang, West Java.  

2. MATERIALS AND METHODS 

This research was conducted in 

Laboratory of Farm Machinery, Department of 

Agricul-tural and Biosystem Engineering, 

Universitas Padjadjaran, Bandung and Sunten 

Jaya Village, Lembang, West Java from 

Pebruary to November 2016. Engineering 

method was used with steps given in Figure 1.  

Because the Sunten Jaya Village where 

the cable-based transportation operates is quite 

far from the university campus, a model was 

constructed and studied at campus. Only after 

the performance of the model was satisfactory, 

a prototype was built, assembled in the field 

and tested. 

The transportation system currently ope-

rating in Sunten Jaya Village basically 

composed of two poles at upper and lower 

stations, track cables, carriage, haul cables, 

electric motor and transmission (Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research procedures 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Cable-based transportation system at 

Sunten Jaya Village. 

Basic design of the emergency brake is 

given in Figure 3. This emergency brake uses 

GPS receiver module to determine the speed 

and position of the carriage. The mechanism 

of this brake is as follows: a) GPS receiver 

measure the carriage speed, b) microcontroller 

reads the speed from receiver, c) if the speed 

exceeds a certain limit then microcontroller 

commands servomotor to activate the disc 

brake, d) this action will stop the motion of 

two from eight rollers and therefore reduce the 

speed of carriage. 
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Figure 3. Main components of the emergency 

brake 

Mathematical analysis showed that when 

the hauling cables break down, the carriage 

will move down very rapidly. Since this is 

very dangerous to the property and people 

around, in this preliminary test, the hauling 

cables would be maintained but the gear was 

set to neutral and hand brake will not be 

activated. With this condition, the carriage 

would move down accelerated but with 

accepted maximum speed. Nevertheless, it 

was expected that the emergency brake could 

still show its effect.  

3. RESULTS AND DISCUSSION 

The designed brake is given in Figure 4. 

There are two motorcyle hydraulic disc brake 

which directly connected to the lowest two 

rollers. Lowest rollers were selected because 

they will receive higher force than others so 

that its braking effectiveness will be 

maximum. 

 

 

Figure 4. Installing emergency brake 

Determination of carriage speed is of 

paramount importance to the effectiveness of 

the emergency brake. In spite of that, used 

GPS receiver has low accuracy of about 3 

meters. Therefore, it is necessary to calibrate 

the receiver for speed measurement. 

Calibration results showed that the receiver 

can accurately measure the speed of carriage 

(Figure 5). 

 

Figure 5. Calibration of GPS receiver 

 

Figure 6. Typical speed profile for uphill 

(upper) dan downhill movement (lower). 

In daily activity, the carriage move up and 

down between upper and lower station. In 

most cases, uphill movements carry more load 

than that of downhill movement because of 

carrying agricultural produce such as cabbage, 

lettuce and broccoli. Average uphill speed is 

about 3.23 km/h and average downhill speed 

is about 3,51 km/h. Although it was designed 

that uphill and downhill speed should be 

equal, due to small slip between hauling 

cables and pulley, there was a slight difference 
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between both. In normal condition, uphill as 

well as downhill speed is quite stable (Figure 

6). Vibration and abrupt change in velocity at 

the beginning and end of a trip was due to 

unsteady push to the clutch pedal by the 

operator. This vibration is acceptable to the 

normal load of carriage.  

When the transmission was set to OFF 

and both hand brake and emergency brake 

were not activated, the carriage would move 

down with speed shown in Figure 7. Since the 

track cable formed a catenary curve, the slope 

was maximum at upper station and became 

zero at lower station. The maximum slope at 

the beginning of movement increased the 

speed until it reached its maximum value, then 

as the slope diminished, the the movement 

slow down until it stopped. The maximum 

speed was about 16 km/h and travel distance 

of about 140 m. 

 

 

Figure 7. Typical speed distance relationship 

when the emergency brake was OFF. 

 
Figure 8. Typical speed distance relationship 

when the emergency brake was OFF. 

This speed pattern pattern was changed 

when emergency brake was activated. 

Although it was planned that in normal 

condition the emergency brake would be 

activated when carriage speed exceed 6 km/h, 

in this preliminary testing it was activated 

when the speed exceed 3 km/h. With this 

condition, the speed pattern is given in Figure 

8. It is shown that the maximum speed was 

decreased to about 8 km/h at distance of 8 m 

from upper station then decrease until it 

stopped at about 90 m. It is clear that the brake 

was effective in reducing speed and travel 

distance. 

The effect of emergency brake was tested 

with three different load of 125kg, 175 kg and 

235 kg and its results are presented in Table 1 

and 2. It can be seen that the higher the load, 

the faster the maximum speed and the longer 

the distance the carriage traveled. At the 

highest load the maximum distance was about 

173 m. Although this is still far to the lower 

station which has a distance of 264 m from 

upper station, a maximum speed of 19,6 km/h 

will frighten passenger on the carriage.  

By activating the emergency brake, both 

maximum speed and distance decreased 

significantly at all load levels. Maximum 

speed was decreased by 47.4 % and maximum 

distance by 27.5 % 

Table 1. The effect of braking on maximum 

speed (Satrianagara, 2016). 

Emergency 

brake 

Load (kg) 

125 175 235 

OFF 13.0 16.2 19.6 

ON 5.7 6.7 10.3 

Table 2. The effect of brake on maximum 

distance (Satrianagara, 2016). 

Emergency 

brake 

Load (kg) 

125 175 235 

OFF 117.6 145.4 172.9 

ON 71.7 101.3 125.3 

CONCLUSION 

Based on aforementioned findings, it can 

be conluded that 

 An emergency brake has been successfully 

designed and fabricated 

 The emergency brake has been effectively 

reduced maximum speed by 47.4 % and 

maximum distance of 27.5% 

 Further testing is necessary to simulate 

actual brake down of both hauling cables. 
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