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 Ingeniously simple 
mechanical system 

 

The mechanical system of the 

microcopter is ingeniously 

simple: absolutely nothing 

rotates apart from the rotors! 

Therefore a light crash on grass 

usually means only the rotors 

have to be replaced. The 

quadrocopter, for example, 

consists of the following 

components: a flight control 

card with the main control 

system, four cards with 

brushless motor controllers, four 

brushless motors including 

propellers, frames and various 

parts such as receiver, battery, 

canopy etc. Whereas on a 

helicopter the trail provides 

torque compensation, on the 

quadrocopter there is one 

opposing pair of rotors rotating 

in one direction while the rotors 

of the other axis rotate in the 

opposite direction. When all four 

rotors are rotating at exactly the 

same speed and creating an 

amount of lift that corresponds to 

the aircraft's weight, the result is 

a stable hovering state. To make 

it move, it has to be brought out 

of this static state, which is 

achieved by varying the rotor 

speeds. 

Kit of a quadrocopter 
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Highly complex 
electronics  

 

One problem is that total thrust 

has to be maintained, even 

when the speeds of individual 

rotors are varied by operator 

intervention. In order not to 

make things too difficult for 

the pilot, electronic control of 

the flight attitude is vital. To 

this end, designers have 

provided the system with gyro 

sensors and accelerations 

sensors for all three axes. A 

control system performs 500 

analyses of this data every 

second and uses this to 

calculate drive for the motors. 

All sensors required for flying 

are located on the flight 

control card. Integrated air 

pressure sensors are not really 

required for the basic 

functions, but act like a 

selectable restricting "roof": 

Once the microcopter has 

reached a desired altitude, a 

switch on the remote control 

can be used to select this as a 

set value. The aircraft 

maintains this altitude even 

when power is increased. The 

air pressure sensors are 

extremely sensitive and can 

detect altitude with 

remarkable accuracy. 

 
 

 

 
 
 
 
 
 
 
 
 
 
 

Like a helicopter, the 

aircraft is controlled using 

four functions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pitch, roll and yaw  

 

Like a helicopter, the aircraft is 

controlled using four functions: 

yaw, pitch, roll and throttle. 

The following can help fixed 

wing pilots to remember them: 

the "yaw" function is 

something like the rudder and 

determines horizontal 

alignment of the aircraft, 

"pitch" roughly corresponds to 

the elevator and "roll" to the 

aileron. The flight attitude 

control also acts to always 

return the aircraft to a stable, 

horizontal state when all 

joysticks are released. This is 

ideal for novices. If, however, 

you want a lively and agile 

chopper suitable for 

aerobatics, you can select the 

"heading hold" function and 

the otherwise compulsory 

stabilisation in the horizontal 

plane is eliminated.  

 
Options  

 

A variety of accessories are 

available to complement the 

microcopters' basic 

equipment. A compass 

module, for example, will hold  

the microcopter in the 

direction it was last steered in  

 

when all controls are released.  

GPS modules let the pilot  

virtually "nail" the microcopter 

to one position. The selectable 

"coming home" function 

makes it automatically return 

to its take-off location. It can 

also fly to successive 

waypoints, previously entered 

on the PC via coordinates or 

aerial images. To make sure 

that these aircraft are not 

considered to be a "military 

danger", manufacturers limit 

their range to around 250 

metres. It is even possible for 

a microcopter to follow a 

moving object on the ground. 

The object on the ground has 

to be equipped with a GPS 

receiver and transmit position 

data to the aircraft.  

 

 
 

Microcopter in the night 

 
Microcopters are predestined 

to be load carriers for still and 

film cameras. High-tech 

mountings can even 

compensate for pitch 

movements and keep the 

camera perfectly still. Of 

course, flying with video 

glasses is of enormous 

interest here. With a data 

connection to the flying 

microcopter, details such as 

altitude, orientation, and 

velocity of the aircraft can be 

controlled from the ground 

using a laptop computer. 

 
Summery of the story “Ich 

schwebe” of H. J. Baum, Zurich 
2010 
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