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EUROCOPTER 350D - At 0830 
the helicopter collided with 
trees following a loss of 
power. The pilot report d that 
he was flying at about 2,500 
feet MSL when he heard an 
explosion and the engine-out 
horn sounded. The engine 
temperature was 900 Degrees 
C and the engine chip light 
illuminated. The pilot 
accompli hed an autorotative 
landing to the trees. The pilot 
and three passengers rec ived 
minor injuries and the heli­
copter sustained substantial 
damage. The weather was 
VMC with clear skies and 25 
miles visibility. 

KAMAN 8-43 - At 1300 the heli­
copter collided with terrain 
during a forced landing fol­
lowing a loss of power. The 
number two compress r 
wheel failed and the entire 
wheel came out of the air­
craft. Th pilot received seri­
ous injuries and the heli­
copter sustained substantial 
damage. The w ather was 
VMC. 

SIKORSKY S-76B - At 1940 the 
helicopter made a successful 
ditching on the water. The 
flight rew reported that, after 
discharging their pas engers 
at an island heliport, they 
were returning to the main­
land when they heard noises 
which grew progressively 
louder and becam a loud 
rumble. Ther was a severe 
vibration followed by a muf­
fled explosion and the main 
tran 'mission chip caution 
light illuminated followed by 
an engine out warning tone. 
The pilot radio d that he had 
an emergency and after land­
ing on the water called 9] 1 
on his cellular phone and 
spoke to police who notified 

the U.S. Coast Guard. 
Examination of the main gear 
case revealed the number one 
engine g ar train had failed 
and the transmission had rup­
tured outward. Th numb r 
one engine had also sustained 
compressor damag . The air­
craft was towed to a nearby 
marina. The pilot and copilot 
were not injured. The aircraft 
sustained substantial damage 
The w ather was VMC with 
1,000 foot overcast and 5 
mile visibility.. 

"Most accidents 
occu ... in the seem­
ingly benign situation 

of hover-ng and/or 
low speed." 

There is no question that gen­
uine m chanical malfunctions have 
occurred in equipment that has been 
properly designed, manufactured, 
maintained and operated. 

But many aircraft system mal­
functions are rooted in orne human 
action such as improper mainte­
nance, pilot exceedances of limita­
tions, or mi use (such as applying 
many more low-to-high-to-Iow 
torqu excursions than an aircraft 
drive system was designed to sus­
tain). 

It is also sometimes questionable 
that the pilot report of a malfunction 
such as an engine power loss is 
indeed the case, or if it is a coverup 
for some other error. It an be 
argued that human error can be 
found in every mechanical malfunc­
tion. But until manufacturers can 
come up with design' that eliminate 
all human error in the manufactur­
ing, maint nanc , and flying of air­
craft we will continue to have 
"mechanical malfunctions" that 
result in fatalities and injuries. 

It i easy to find faults in the 
system, even though we now have 
the best and most reliabl heli­
copters and engines ever. We have 
modem pilot and technician train­
ing, including flight simulator and 
computer based training. The Air 
Traffic Control sy tern continues to 
improve with radar coverage almost 
everywhere. There are ever more 
descriptive and encompassing regu­
lations and pro edures to provide 
sound guidance. Automation is 
being incorporated into aircraft nav­
igation, flight, and engine control 
systems; maintenance and diagnos­
tic quipment; and Air Traffic 
Control Systems. 

These all seem to be the proper 
ingredients that tog ther would nat­
urally result in sound, safe, accident 
free operations; but we continue to 
witness these statistics. 

Who then i at fault? Who 
should take the blame? 
What is the problem area that 
should receive the greatest atten­
tion? [ it a problem with the air­
craft? Is the problem with the indi­
vidual flight crew , corporate man­
agement, the regulators, or the man­
ufacturers ? What makes one opera­
tion or operator mar or les safe 
than another? 
Is it the type aircraft? Is it the main­
tenance ? [s it the pilot training and 
experience? Is it the op ratjonal 
procedures? [s it the nature and risk 
of the type of operation ? 

From a technical or quantitative 
view there may be no apparent dif­
ferenc betwe n any two operators. 
So why could on have greater vul­
nerability to accidents? 

Are we missing something vital, 
but subtle? 

Could it be that essential human 
social characteristics are more 
important than we r cogniz ? 
We've invested enormous efforts in 
finding and fixing ev rything that is 
tangible and technical in aviation, 
and must continue to do o. 
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touchdown. 
The first ontrol input for an 
engine failure at 8 foot hover 
would probably be the left 
pedal t control yaw, cyclic 
to prevent drift next, and 
cushioning collective la t. 

There are two knees for the 
350B2. A I w point at 25 feet 
and 40 knots, and a high 
point at 100 feet and speed as 
dependent on density altitude 
and air raft weight. At the 
low knee point J would lower 
the collectiv , but would not 
have much time to flare. I'd 
probably just put in a slight 
amount of aft coll ctive to 
put th nose in a declarative 
attitude and then pull collec­
tive for touchd wn. 
At the high point it would be 
almost th same except J 
would have more time to put 
in more initial aft cyclic to 
slow down before the final 
flare." 

o	 206L - What J would do, fol­
lowing an engine failure at 
the knee, and the high and 
low hover points on the H-V 
Diagram would be dep n­
dent on a variety of factors, 
including the terrain of til 
landing area available. 
With a smooth hard sUlface 
a ailable I would not be so 
concerned with a zero ground 
sp ed touchdown. 
If the only places I could 
reach were rough or had 
obstacles then I would work a 
lot harder to stop the ground 
speed for touchdown. From a 
high hover position of 500 to 
600 feet (206L4 Flight 
Manual H-V Diagram has 
two curves, one for 4150 
pounds and below and one 
for 4150 to 4450 pounds). 
Lower the collective, right 

p dal to hold heading, and 
only a little forward cyclic. 
Too much forward cyclic 
would get too much a nose 
down attitude and too high a 
rate of desc nt built up. You 
probably won't be able to get 
into a stabilized autorotative 
descent from this tarting alti­
tude. You might get to the 
normal 50 to 60 knots autoro­
tative air peed, but you 
would not be at the normal 
stabilized minimum rate of 
descent. 

Consequently pushing the 
nose over too much to get 
airspeed back for the final 
flare wont get you anything. 
You'll have a higher rate of 
descent at the bottom and feel 
that you'll have to flare faster. 
Your flare might be starting 
from a nose low attitude and 
it might not be enough to 
arrest b th the descent as 
well as the airspeed 

At the low hover point, about 
4 to 10 feet, it would be a 
matter of initially controlling 
pitch, roll and yaw, and then 
simply pulling only enough 
collective to cushion the 
landing. If I was in a higher 
hover, more than 10 feet I 
would have to begin lowering 
the collective a bit to preserve 
enough rotor RPM for the 
cushi ning collective pull. 
I'm not sure how high I 
would have to be to be able 
to g t the collectiv com­
pletely down before I had to 
pull it for touchdown. I'm 
sure I would have to be quick 
on the collective. 

The knees on the 206L4 H-V 
diagram curves are about 30 
feet/40 knots, and 40 feet/60 
knots. Of course, collective 
down immediate!y and pedals 

to control heading, but how 
much I would flare would be 
dependent on the terrain. If it 
was smooth terrain ahead I 
would just put in a slight 
nose up and hold it through 
the collective pull. If it was 
rough terrain ahead J would 
make the flare as quick and 
positive as I could to bleed 
off ground speed before Lev­
eling the attitude for touch­
down. If the terrain had 
obstacles like trees I just 
might hold the flare aU the 
way into the collective pull if 
I could not zero out the 
gr und speed. 

Editor 
The responders contributed sev­

eral points that each helicopter 
pilot should consida Everyone 
respects the importance of lowering 
the collective to maintain flyable 
Main Rotor RPM. Keep in mind 
that once the Main Rotor RPM 
decays beyond a certain value it 
will not and cannot recover to a fly­
able RPM. Every helicopter has a 
minimum power-ojfMain Rotor 
Recovery RPM. Once below that 
Recovery RPM you are literally air­
borne without wings. 

Everyone seems to be aware of 
the necessity to make pedal inputs 
to maintain yawlheading control, 
particularly when in a hover or low 
speed situation. It is important to 
prevent a yaw rate being estab­
lished. It takes less pedal input to 
prevent the yaw rate buildup than it 
does to correct it once it is estab­
lished. This requires a brisk and 
early pedal input. 

The variety of responses we 
received indicates there is not a 
clear consistency on precisely what 
should be done from each of the 
three H- V diagram points we speci­
fied. 

From the High Hover Point some 
responders indicated they would 



want to put in a significant forward AS350 or MD500 it may require a hover it may be necessary to lower 
cyclic input to attempt to gain a the collective partially, stopping, 
"normal" autorotative speed. The 

more aggressive Jonvard cyclic 
input to obtain the desired airspeed­ and then initiating the collective 

rationale seemed to be that an gaining pitch-dawn-attitude. The pull. From a 50 foot hover there 
autorotation could be completed amount and rate offorward cyclic may be time to lower the collective 
only by initiating a flare from the input is dependellt on the character­ completely before raising it for 
"normal" autorotative airspeed; and istics of each type of helicoptel: touchdown. (Don't count on there 
consequently the attempt to obtain Our question specified the Low being much of a cushioning effect at 
that speed. Hover Point on the H- V Diagrmn. height. above the Low Hover 

Pitching down, or "diving" from We made no mention oj hovering at Point). How high you can be to 
the high hover point to reach nor­ heights ofjust above the Low Hover begin lowering the collective; and 
mal autorotative airspeed for the Point. how high you must be to lower the 
flare may be disastrous. For some Several responders elaborated collective completely is a function 
types of helicopters, such as the on the necessity of lowering the col­ of the type of helicopter, its configu­
BH206 it requires only a small lective under these conditions. ration, and situation. How much 
amount offorward cyclic to obtain and how quickly you must lower the 
the d sired airspeed-gaining pitch­

Indeed, as a helicopter hover. pro­
gressively above the Low Hover collective is dependent on height. 

down-attitude; and a rapid and The higher you are the more you 
large forward cyclic input in a 206 

Point it will become necessary to 
proporti nately lower the collective can and must lower the collective. 

could result in an excessively steep to maintain as much Main Rotor (Again, don't expect a controlled 
pitch attitude and excessive rate of RPM as possible for touchdown. rate of sink and soft touchdown 
descent. In other type such as the For example, from a 25 foot following an engine failure at a 
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hover above the H- V Diagram Low 
Hover Point.} Regardless of the ryp 
however, above a certain hover 
height, you ma be required to 
begin lowering the collective after 
an engine failure in order to sur­
vive. 

The "knee" of the H-V diagram 
appeared to cause some confusion. 
Apparently it was not clear that by 
the" Knee" we meant the edge of the 
lower portion above the 

takeoff corridor. We were not 
referring to the high speed-low alti­
tude portion. For most types of heli­
copters the H- V Diagram is nonlin­
ear (curved) and there is no 

one specific combination of air­
speed and height that defines the 

knee. It is also important to recog­
nize that this portion of the curve 
was established for a takeoff config­
uration - high power, climbing. It 
was not established for the landing 
configuration lower power, 
descending. Consequently our ques­
tion inferred asking what you would 
do in a takeoff situation. 

Some responses implied a need 
to flare in the same manner as in a 
"normal" autorotation. With an 
engine failure at the knee, such a 
large and rapid aft cyclic input at 
the relatively slow speeds and low 
heights that define the knee may 
result in an exces ive rate of sink, 
and nose up attitude. As a few 
responders stated, the amount and 
rate of the flare should be propor­

tional to the speed-height combina­
tion, and to suit the landing terrain. 
The lower the ombination of speed 
and height, the less need for a large 
and rapid flare. The smoother the 
landing surface the less the need for 
a decelerating flare. 

Responding to an engine failure 
from the Knee, or the High or Low 
Hover Points of the H-V Diagram is 
by no means a simple task. Each of 
the points requires different 
responses. 

Different types of helicopters 
may require slightly different 
responses from the same situation. 
And lastly the response may have to 
be tailored for the situation of wind 
or terrain. 

Think about it. - &4__ 
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