
Draft Answers to Wings Badge questions  (updated May 2013) 

These are not intended as model answers, but are provided as a guideline to points that you may wish to discuss with your instructor.  The list will be developed 

with feedback from instructors, such that in time it may become a set of model answers. 

 

Section 1 – MFNZ questions 

Question Draft Answer 

1. Explain why models should 
be restrained whilst 
starting 

When starting a model, any inadvertent movement of the transmitter throttle stick could cause the model to move forward, into 
the path of the flyer who is trying to start the model, or other people in the pits area. This can result in serious injuries from 
propeller strike to fingers, hands and legs. 

2. How should the receiver 
battery status be checked 
before flying? 

It is prudent to fit a battery monitor, or else plug in a voltmeter to check the voltage. The voltage should be checked when one or 
more servos are under load to protect against a situation where the battery may have sufficient residual charge to appear 
favourable, but the voltage drops as soon as a load is applied. 

3. What is the purpose of a 
transmitter “range “ check 
before flying? 

This is to check for transmitter problems such as a depleted transmitter battery, or a broken aerial cable within the transmitter. 
These faults can give a reduced radio output such that the model can be controlled at close range, but not at long range. The 
check is carried out by (for AM and FM radios) checking that the model can be operated at (20m ?) with the aerial retracted.  For 
2.4GHz sets, a provision is included to attenuate the signal, without adjusting the aerial. (Read your individual manual for details 
of range check distances). 

4.  Describe the pre flight 
checks that should be 
done on an airframe 
before flying 

Propeller tight ? 
Propeller balanced ? 
Propellor undamaged? 
Engine mounts tight?  Muffler and throttle body secure? 
Control hinges firmly attached to model? 
All clevises to have safety ”keepers” 
No leaks in fuel lines.  tank is full, “Clunk” not inverted 
Battery charged ? 
All cables restrained from snagging in servo movement.? 
Wheels rotate freely? 
Wheel retainers secured? 
Structural damage to airframe, splits in covering? 
Wings mounted firmly, bracing wires secure? 
CG in correct position.? 
Battery secured? 
Idle, transition and full throttle reliable? 
Trims are in correct position.? 
Transmitter settings are correct for that model – dual rates, trims, flap position etc? 



All control surfaces move in correct direction, no excessive slop which could cause flutter?  Control surfaces move freely with no 
binding. 
Correct frequency peg attached to transmitter? 
Switches on? 

5.   Why do we check the 
control surface integrity 
and direction before 
flying? 

Incorrect control surface direction is a common cause of crashes. 
Similarly control surfaces must be firmly attached as if hinges become loose from the aircraft structure, or if a control linkage 
becomes disconnected, it will be impossible to control the model. 

6.  Describe the frequency 
control system in common 
use  

 

The common system in use at most clubs is the “peg” system. The flyer takes a peg from the board, bearing his frequency, and 
while he holds that peg, only he is allowed to use that frequency. The flyer replaces the frequency peg with one carrying his 
name, so that if another flyer wishes to use the frequency, the flyer holding the peg can be identified.  A similar system is used 
for 2.4GHz systems. 

7.  Describe two safe tools 
that can be used to start 
an IC engine  

1. An electric or clockwork starter motor 
2. A “chicken stick” 
3. A stout reinforced glove 

8.  Why is it good practice to 
disconnect the motor 
battery on an electric 
model whilst in the pits?.  

To prevent inadvertent starting of the motor through eg accidental movement of a transmitter control. 

9.  Why is it good practice to 
test a receiver battery 
using a load tester?  

 

Batteries drop voltage under load.  A typical 4 cell battery may show 5V fully charged, but only 4.8V through most of the 
discharge cycle. When a load is applied the voltage will drop further, to the point where the receiver may not function.   This is 
particularly the case for 2.4GHz systems which ”drop out” at 3.6 V, and which take several seconds to “rebind”.  For these 
systems is is advisable to use a 5cell (6V) battery system, to  ensure the voltage remains at an adequate level. 
One of the symptoms of a failing battery is its inability to hold a voltage under load conditions. 

10. Explain why it is good 
practice to cycle NiCad or 
NiMh receiver battery 
packs  

NiCad batteries, (and to a lesser extent NiMH), exhibit a “memory” characteristic, which means that if a battery is continuously 
discharged to only half its capacity, the battery will learn this and eventually be unable to be discharged beyond this point. It is 
recommended that batteries be periodically fully discharged and then fully recharged again.  (This does NOT apply to LiPo 
batteries which will be irrecoverably damaged if fully discharged). 

11. Describe black wire rot  

 

Black wire rot is not often seen these days. It was prevalent when NiCad batteries were in common use and was attributed to 
overcharging of the battery leading to discharge of corrosive gases from the negative terminal vent. This would corrode the 
copper  wire, within the insulation, particularly the black (negative) wire, to the point where the wire failed, or ceased to conduct 
electricity. The prevention was never to overcharge the battery. 
The problem is made worse if the battery is in a confined space (such as if batteries are left in a transmitter while being charged), 
and in damp conditions. 

12. Why do modellers “pin” This practice covers inserting a pin through the wing or control surface structure, and through the hinge. The pin may be made of 
wire, or more commonly a toothpick or similar. The purpose is to prevent the hinge from pulling out of the structure into which 



the control surface hinges? it is glued. 

13. When checking a model 
prior to flying describe the 
aspects you would be 
looking for or checking  

See Q4 

14. Why do we not fly behind 
the flight line or over the 
pits?  

1. It is easy to become disoriented if the model is directly overhead. 
2. In the event of a problem,  a model above the pits becomes a safety hazard 
3. For our site, the area west of the runway is a Civil Aviation designated no-fly zone 

15. Describe two types of 
control clevis retainers  

 

1. Piece of fuel tubing stretched over the clevis to prevent it from opening 
2. Some clevises (Sullivan) have a separate spring clip to prevent the clevis from opening 
3. Other mechanical constraint system 

16. Describe flight line 
etiquette  

 

Simple courtesies 

 Don’t hog the flight line – give others a turn 

 Fly high when others are taking off or landing 

 Don’t distract other pilots with idle chatter 

 Offer to act as an observer 

 Fly safe 

 Assist to retrieve downed models 

17. Describe Pitch and Yaw of 
an aircraft  

 

Pitch is where the nose of a model moves up or down – controlled by elevators 
Yaw is where the nose of the model moves sideways – controlled by rudder 
(Roll is where the model rotates around the engine axis – controlled by ailerons)  

18. What happens when a 
model stalls and the best 
way to attempt to correct 
a stall? 

A model stalls when its flying speed is such that it does not generate enough lift to support the model.  It may pitch up and then 
fall rapidly. If one wing stalls before the other it may roll before diving.    
If the model is in level flight, the nose should be directed downwards , and/or the throttle opened, to increase flying speed,  
from which control can be regained.  Many models will stall one wing before the other such that aileron or rudder  correction 
will also be necessary.    

19. Describe the role of an 
observer  

 

An observer has several functions. 
1.  Ensuring the safety of the public, air traffic and other club members. 
2.  Maintaining the overall supervision of the pilot and model being flown. 
3.  Actively scanning the aerial area (visually and audibly) for any full-scale aircraft approaching. 
4.  Advising the pilot of any changing situation and recommending the model pilot’s course of action to avoid the full-scale 
aircraft 
5.  Advising the pilot of other pilot’s calls and flight intentions (take-off, landing, dead stick, low pass etc.). 
6.  Ensuring that the model aircraft they are observing for, maintains adequate separation from other models flying in the circuit. 
7.  Any other hazards that may appear during the flight (pedestrians on the strip or adjacent walking track, dogs, horses and 



riders etc). 
8.  Assist the pilot to stay below the maximum height of 500 feet AGL North of the Whareroa stream,  and 650 feet South of the 
Whareroa stream. 

20. What is the best action to 
take when experiencing an 
engine failure on take off? 

Call “deadstick” 
If have sufficient height, complete a half circuit and a deadstick landing 
Otherwise – land in emergency area at end of strip, or attempt a downwind landing. 
Emergency landing areas are at either end of the airstrip. 

21. Describe the importance 
of the correct centre of 
gravity on an aircraft 

“If the C of G is too far forward the plane will fly badly  -If the C of G is too far back it will fly once!” 
The location of the C of G is critical for the stability of an aircraft.  If the CG is too far back the model will be unstable in pitch and 
will need constant flying to keep under control.  In the extreme it will stall and fall.  If the CG is forward, the model will tend to 
self correct for minor disturbances making it easier to fly. Too far forward will lead to a tendency to dive.  There is an optimum 
CG range of 25-30% of mean chord for most models. 

22. How do you check the 
centre of gravity of a 
model whilst on the 
ground? 

Simply – by balancing the model on fingertips at 25-30% of chord, being careful to avoid any wind influence. 
Better – by using a CG jig, balancing the model on a knife edge or fuselage pins. 

23. What is the best action to 
take when an engine stops 
in mid flight? 

Call “deadstick”. 
Nose down, get into a sustainable glide.  Steer the model such that the available height and glide angle will enable a return back 
to the runway – preferably landing into wind. 

24. Describe the function of a 
glow plug in a glow engine 

Unlike a petrol engine, a glow engine does not use an electric spark to ignite the fuel. The glowplug contains a resistive coil made 
of platinum (or platinum-iridium alloy) which glows red hot when an electric current is passed through it.  This ignites the 
methanol in the fuel via a catalytic reaction. Once the engine is running, the coil is maintained red hot by the combustion 
process.   The nature of this mechanism means that there is no control over ignition timing.  Optimum running is obtained by 
mixture control, and for high performance engines adjusting the compression ratio via  head gasket shims. 

25. When starting an engine 
(IC or electric) where 
should you insist 
bystanders position 
themselves in relation to 
the model? 

Behind the arc of the propeller. 
The danger zone is in front of the model where the plane may go if it breaks loose, and in the plane of the propeller in case it 
sheds a blade. 

26. What is the function of 
after run oil? 

The combustion products of methanol fuelled engines, (particularly fuels containing high levels of nitromethane) are acidic, and 
contain water vapour. These will damage bearings if the motor is left in storage for some time. Also, some fuels contain castor 
oil.  When left for long periods, the volatiles evaporate, leaving a heavy varnish which can seize the motor. The use of an after-
run oil reduces these risks.  Modern fuels using synthetic oils are not as susceptible to corrosion, or seizure.  

27. Why is it good practice to 
balance propellers? 

An out of balance propeller may: 
- damage bearings 



- cause excessive vibration leading to loosening of bolts, fuel foaming (engine failure), damage to servos and radio gear. 
- fatigue shafts leading to shaft breakage 

28. What do you look for 
when checking the 
condition of a propeller? 

Out of balance 
Out of centre 
Nicks, cuts, cracks which could be a stress raiser leading to breakage 
Distortion, bending, asymmetry 

29. How do you find out if a 
receiver battery pack has 
reduced capacity ? 

Using a voltmeter to check the battery voltage over time while under load. 
A simple method is to periodically leave the system turned on and see how long it takes to become flat. 
Batteries typically fail one cell at a time. If the voltage is 1 cell low, change the entire battery pack. 

30. What is the likely 
consequence of too steep 
a climb out during takeoff 

Model will lose speed and will stall.  If close to the ground there may not be enough height to manage a recovery. 

31. What happens to the 
speed of a model if it is 
commanded to “nose 
down” ( e.g. using 
elevator) 

Speed will increase 

32. What is aileron differential Aileron differential is where the upgoing aileron moves a different travel distance to the downgoing aileron.   
For slow speed models, the downgoing aileron imposes a greater drag on the aircraft and can cause the wing to stall, or for the 
model to turn towards the downgoing aileron. This is called “adverse yaw”. To correct this effect it is common for models (and 
full size) to have greater travel in the “up” movement than the “down” movement.   This can be effected by either the design of 
the mechanical linkage or by programming the transmitter. 
For high performance models where the aileron is hinged at the top surface, much of the downward travel is sheltered behind 
the wing. For these models it is common to increase the travel of the downward moving aileron, to provide a symmetrical rolling 
action to the model. 

33. Explain what is meant by 
dual rates on a transmitter 
and how does this affect 
the control surfaces 

Dual rates are where the amount of travel of a control surface can be changed by a switch on the Transmitter. A typical use is eg 
to have one switch position with reduced settings, for precision control of landings, and another higher travel setting for 
aerobatics. 

34. Explain what is meant by 
exponential function on a 
transmitter 

In a non- exponential system, the travel of a servo is proportional to the control stick movement.  If exponential is added it is 
possible to eg have a gentler response around the centre position, and a more aggressive response at large travels.  This makes 
the model more docile around the centre of the control stick movement. (In Futaba systems this is called “negative” exponential. 
For Spektrum and JR systems  it is “positive” exponential). 

35. What is the effect of low 
airspeed on rudder and 
aileron control? 

Control surface effectiveness increases with airflow.  At low speeds rudder and aileron control may be reduced. 



36. Explain the precautions 
associated with charging 
Lithium Polymer Batteries 

LiPo cells are made from thin lithium foil (flammeable) packed with a flammable gel. They contain a lot of energy. If the cell is 
damaged and a short develops inside the battery, the battery can catch fire. 
Similarly if the battery is overcharged it will give off gas, which will cause the battery to swell, to the point where if it ruptures it 
can catch fire. 
Precautions: 

Check for damage before charging 
Charge outside,  do not charge unattended 
Charge in a heatproof container 
Use only an approved charger with automatic cutoff 
Make sure the charger is properly set. 
Cease charging if the battery starts to swell. 

 

Section 2 - Local Club Rules 

Question Draft Answer 

Hours of operation  ?                                                                         Queen Elizabeth Park  8am – 8pm  (Park closes at 6pm in winter months) 
 

No-fly zones   ?                                                                           West of a line from the runway to the Northern trig station, and from a line from the runway to the road access gate 
 

Height restrictions ?                                                 650 feet (200m)  above strip,   500 feet (150m) North of stream 
 

Behaviour in pits ?                                                            no taxiing in pits, no taxiing towards pits 
 

Emergency landing areas  ?                                                                                    at each end of runway 
 

Requirements for observers ?                                 needed if more than one pilot or above 400 feet  (120m) 
 

Max number of A/C flying ?                                                                                                                      5 
 

In event of emergency, how 
would you describe our 
location to emergency 
services? 

Queen Elizabeth Park, off State Highway 1. Use entrance at MacKays Crossing.   Proceed down main road into park, cross the 
tramline at tramway post 51. 

 


