
Hover or Flip-Flop
Your  drone  when properly  assembled  should
hover  and  be  stable  when  you  apply  the
throttle.  If it flips-flops, this probably means
that the  flight controller (CC3D) is trying to

overcome the effects  of  improperly configured motors  and/or  props.   The
flight  controller  expects  you  to  have  a  X-configuration  for  the  motor
placement.  This means that the motors on one leg of the X rotate clockwise
while the other motor pair rotate counterclockwise.  This configuration allows
torque (twisting force) generated by the spinning props to be canceled.

Intriguingly, if you were to put all your motors turning in the same direction,
the drone would have a spin in the opposite direction because of  Newton’s
Third Law of Motion –  For every action (CCW prop torque)  there is an

equal but opposite reaction (CW
drone  spin).   An  unbalanced
configuration  is  shown where  all
propellors rotate counterclockwise
which induces a clockwise spin on
the  drone.   Your  K’nex  drone
won’t  do this  because the  microprocessor  in  the  flight  controller  is
working  to  correct  this  unbalanced  condition  by  changing  motor
speeds and will end up flipping.

Before you fly, ensure you have the right motor spin configuration.
Leave your props off,  power up,  and check each motor’s rotational
direction.   If  a  motor  is  spinning  in  the  wrong  direction,  swap
connections  of  any  two  of  the  three  wires  from  the  motor  to  its
electronic  speed controller (ESC).   This  should  reverse  your  spin
direction.

If  the  motors  have  the  correct  spin  configuration  and  the  drone  is
flipping, you might have the props installed upside down.  The props
are labeled and need to be matched to the motors spin direction and

installed in the correct orientation to push air down developing lift.  If the prop label ends with a “R”, the prop is
design to push air downward on a clockwise rotating motor.  Position the prop so that its airfoil directs the air
downward as the motor rotates.

Lift is generated because the propellor is
a  rotating  airfoil  shaped  to  force  air
down  and  to  flow  over  the  airfoil’s
surface  at  different  speeds.   The  air
forced  downward  creates  a  reactionary
force  on  the  airfoil  producing  a
Newtonian effect (lift due to the Third
Law).   The speed increase in air over the
curved,  upper  surface  of  the  airfoil
relative to the low speed of the air along
the lower surface creates an air pressure
difference  directed  upward.   The  lift
associated  with  pressure  difference  is
know as a Bernoulli effect.

CW

CW

CCW

CCW

Balanced-no spin

motor

CCW

CCW

CCW

CCW

Unbalanced-CW spin


