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ARTICLE INFO  ABSTRACT 
 
 

A series of attempt is conducted to minimized the role of human hand in kemplangroasting, the 
traditional snack of Palembang - South Sumatra, Indonesia. Traditionally, the roasting is perform 
manually on an open charcoal fire. The negative effect on human health has become the main 
attentionin this matter regarding the spread of emissions gases, heat emitted and particulates 
generated. An equipment named PenghematEnergiVertikal (Vertical Energy Saver) or abbreviated 
as VESA-2 is already developed and improved. VESA-2 is an equipment made to accommodated 
the heat emitted, the gas and particulates generated from the charcoal stove to be streamed to a 
place that is safe from human breathand environment. The use of speed controller and switch 
relay to create reverse rotationand has already successfully imitate the human hand movement to 
roast kemplang.  Geared DC motor is used to get the low output RPM and to facilitate the simple 
transmission system. 
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INTRODUCTION 
 
The attention to kemplang roasting process has started from the year 
2014 in Palembang [1]. Kemplang is roastedon an open charcoal fire 
as shown in figure 1a,b,c and d. The main problem of traditional open 
charcoal fire is how to managethe heat emitted, the smoke generated, 
the exhaust gases and particulates produced, to be accommodated to a 
place that is safe to human breath and safe to the surrounding 
environment. The answer has already given by an equipment names 
VESA-2, i.e. an equipment made to accommodate the heat, the gas, 
and the particulates generated from the charcoal fire to be distributed 
to a place that is safe to the people and to thekemplang 
roasters.VESA-2 is an equipment that has already have patent right 
created and developed for a better and heathier roasting process in 
Palembang. 

 
Method of Creating the Electronic Arm of Vesa-2: In order to 
replace the hand role of human in roasting the kemplang, we 
shouldobserve the way kemplang roasted by mothers who use the 
kemplang as a matter of daily business.Kemplang is roasted by a back 
and forth motion. One kemplang roasting is completed in 40 seconds 
to 70 seconds depending on the experience of the mothers who roast 
it. The roasting movement is imitated by the electronic armas wanted 
to create. 

 
The first consideration of creating the Electronic Arm is 
mechanically. It is by modifying the revolution movement of electric 
motor became the reversal movement by a series of gears installed 
and linked to the output shaft of motor. This idea looks feasible 
technologically, but not feasible to constructed. Mainly regarding the 
weight of construction, the space to reserved, the cost to 
manufactured and the time to created. So, a set of gears arranged to 
reduce the RPM and reversed the rotation of motor is not economical 
and not feasible to realized. The choice is then focused on geared DC 
motor. This kind of power generation is suitablefor imitating the 
roasting movement. Voltage of 12V – 24V, low speed, high torque, 
low powerconsumption, low noise, simple machine structure, easy 
maintenance and long service life. In order to make VESA-2 a safer 
equipment, the VESA-2 should completed with an electric tool that 
can imitate the human hands roasting movements. This tool is we are 
focusing on in this discussion. We call this tool is an Electronic 
Arm.To imitate the mothershand movements in kemplangroasting 
process, at the first time we should learn and understand how to 
process. The movements of mothers hand when roastingkemplang is 
reversionary movement i.e. forward and backward movements. The 
technology of doing this is already available, i.e.small geared motor 
with controller as indicated in figure 1a and Figure 1b. Basically, the 
speed controller, is a device which combine the pulse width 
modulation (PWM) and relay. Relay is used to connect and to break 
the electric circuit current. The electromagnet existed in relay will 
actuate the switch, so the electric of small power can distribute the 
electric power at higher voltage. In case of motor controller, relay is 
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used to reverse the direction of motor rotation
Modulation (PWM) is a digital technology that uses the amount of 
power delivered to a device that can be changed by 
width of signal pulse at fixed amplitude and frequency.
analogue signals by using a digital source. A PWM signal is basically 
a square wave which is switched between on and off state. 
 

  
 

                                 (a)                                                      
 

   
 

                                 (c)                                                    (
 
Figure. 1a, 1b, 1c and 1d show mothers roasting kemplang on an 

open charcoal fire. They use a long stick to preven
a thick and long sleeve to protect their body and protect their 

breath too [2] 
 

  
 

              (a)                                                       
 

Figure. 2a and 2b. Schematic VESA that certified by patent right 
in 2019 before  being developed

 
A dimmer is a device connected to an electric instrument and used to 
lower the power supplied to theinstrument by changing the 
voltagewave form, it lower the power supplied. It lower the 
brightness of light, it lower the revolution of fan blades. 
turning switch controller and dimmer is combined on a single board 
microcontroller, which operating voltage: DC 10V
Current: 0 to 20A; Frequency: 25KHz; Continuous power: Max 
1200W  
 
Speed range: Motor zero speed to maximum motor speed. T
output current is directly generatea geared DC motor. The net output 
rpm of motor is ranging from 60 to 350 rpm, a suitable revolution for 
kemplang roasting process.  All of thethe components are available in 
the market and ready to assembled. Many electric motor is available 
in the market. Commonly of high RPM ranging from9000 RPM to 
14000 RPM.  
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the direction of motor rotation [6]. Pulse Width 
(PWM) is a digital technology that uses the amount of 

power delivered to a device that can be changed by modifying the 
t fixed amplitude and frequency. It generates 

analogue signals by using a digital source. A PWM signal is basically 
a square wave which is switched between on and off state.  
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(d) 

show mothers roasting kemplang on an 
open charcoal fire. They use a long stick to prevent heat and wear 

a thick and long sleeve to protect their body and protect their 

 
                      (b) 

2a and 2b. Schematic VESA that certified by patent right 
in 2019 before  being developed [3] 

A dimmer is a device connected to an electric instrument and used to 
ower supplied to theinstrument by changing the 

, it lower the power supplied. It lower the 
ht, it lower the revolution of fan blades. [7] The 

and dimmer is combined on a single board 
operating voltage: DC 10V-60V; Output 

25KHz; Continuous power: Max 

Motor zero speed to maximum motor speed. The 
output current is directly generatea geared DC motor. The net output 
rpm of motor is ranging from 60 to 350 rpm, a suitable revolution for 
kemplang roasting process.  All of thethe components are available in 

Many electric motor is available 
in the market. Commonly of high RPM ranging from9000 RPM to 

Figure 3a. Motor controller with forward and reverse relay 
switch

Figure 3b. Motor controller with push button relay

Figure 4. DC Motor Speed Governor PWM Controller DC 12V 
24V 30V 40V 13KHZ 

Figure 5. QQ-2: PWM DC 6V – 24V, 3A Motor Speed Control Switch 
Controller [9]
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Motor controller with forward and reverse relay 
switch [4] 

 

 
 

controller with push button relay [5] 
 

 
 

DC Motor Speed Governor PWM Controller DC 12V 
24V 30V 40V 13KHZ [8] 

 

 
 

24V, 3A Motor Speed Control Switch 
Controller [9] 
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This rotation much difficult to control by the simple reduction gears. 
It needs some stages of gear pair that make the constructions not 
simple.Geared DC motor is applied to facilitate the low RPM and 
high torque. The high torque is required to hold the roasting arm and 
to turn it back and forth. Geared DC motor is preferable in order to 
avoid electrical short and for the safe of operation. 
 

RESULTS 
 
Electronic ARM: The electronic arm is consist of four main parts, 
controller, DC motor, Transmission system and roasting arm as 
shown in Figure 6. 
 

 
 

Figure 6. The electronic arm systems is consist of speed 
controller, Geared DC Motor, Transmission system and Roasting 

arm 
 

Speed Controller 
 

 
 

Figure 7. Speed controller and geared DC motor is packed in a fix 
box 

 

 
 

Figure 8. Speed controller and switch reverse rotation is packed 
in separated box to the geared DC motor to enable it to operate at 

a distance 
 

Roasting ARM: Roasting arm is a part of electronic arm system, a 
place for putting the eight kemplangs inside at once, entirely made of 
stainless steel. Roasting arm is a hollow circular pipe with four 
roasting cage crossing the hollow circular pipe. Roasting cages are 
made of stainless grill net where the kemplangscan put in when the 
process started and put out when the process completed. 
 
 

 
 

Figure 9. Roasting arm with four roasting cages crossing the shaft 
 

This hollow circular pipe is directly coupled to the DC geared motor 
and supported at ends at bothsides of VESA-2. Flexible coupling is 
applied at left end and roll supported at both ends. A tension spring is 
permanently attached at right end to push the roasting arm shaft to 
stay connected to the left flexible coupling. 
 
VESA-2EA: VESA-2EA is a VESA-2 that already completed with 
the Electronic Arm. The final form of VESA-2EA is schematically 
shown in figure 10. A lift window is existed on top to put in and to 
put out the not yet roastingkemplang. The main door is a half side of 
the body, where the roasting arm and the transmission system is 
attached.A blowing fan is attached at below, to inhale the air from the 
vicinity and flowing it to the top of VESA-2EA. This air is passed 
through the charcoal fire and flowing to the top of VESA-2EA and 
extracted to the atmosphere. Partially, a part of this hot air passing the 
upper cabin where the not yet roasting kemplang is put in. At this 
side, the hot from air is used to heat and drying the kemplang to make 
it ready to roasted. 
 

 
 

Figure 10. Schematic figure of final VESA-2EA. [10] 
 

DISCUSSION 
 
From the results found above, we could say that the evolving of 
technology able to support and facilitate the comfort of human daily 
life. Electronic arm at VESA-2 is not a finding, but a creativity of 
knowledge and technology innovation for the sake of health and 
social welfare.Many things could do with recent technology, but 
needs capacity to match it to the problems faced by the people.The 
technology evolving too fast in recent years, it tend to left the people 
to adapt. [11] 
 

CONCLUSION 
 
1. PWM speed controller and switch relay is a suitable combination 

to imitate the back and forthmovement as done in roasting 
kemplang.  
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2. Geared DC motor is used to get the low RPM and high torque 
motor and facilitate the simple transmission system. 

3. The new form of kemplang has already created in order to match 
with the roasting arm developed in VESA-2. 
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