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GENERAL
This section provides suggestions for the pilot to operate the
helicopter more safely.
SAFETY TIPS
1. Never push the cyclic forward to descend or to terminate
a pull-up (as you would in an airplane). This may
produce a low-G (near weightless) condition which can
result in a main rotor blade striking the cabin. Always
use the collective to initiate a descent.
2. Never intentionally allow the fuel quantity to become so
low in flight that the low fuel warning light comes on.
3. Never leave the helicopter unprotected where curious
onlookers may inadvertently damage critical parts, such
as the tail rotor blades.
4. Turn the strobe light on before starting the engine and
leave it on until the rotors stop turning. The strobe light
is located near the tail rotor and provides a warning to
ground personnel. In-flight operation of all external lights
even during daylight is recommended to promote collision
avoidance.
5. Never carry any external load except when using an
approved hook, and never attach anything to the outside
of the helicopter. Also, be sure no loose articles are in
the cabin, particularly when flying with any doors
removed. Even a small, lightweight object can damage
the tail rotor in flight.
6. Avoid abrupt control inputs or accelerated maneuvers,
particularly at high speed. These produce high fatigue
loads and, over time, could lead to failure of a critical
component.
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SAFETY TIPS (cont’d)
7. A change in the sound or vibration of the helicopter may
indicate an impending failure of a critical component. If
unusual sound or vibration begins in flight, make a safe
landing and have aircraft thoroughly inspected before
flight is resumed. Hover helicopter close to the ground
to verify problem is resolved, and then have aircraft
reinspected before resuming free flight.
8. Take steps to ensure ground personnel or onlookers
remain well clear of tail rotor and exhaust. Main rotor
blades can also be dangerous, especially if personnel
are upslope from helicopter.
9. Never allow rotor RPM to become dangerously low.
Most hard landings will be survivable as long as the
rotor is not allowed to stall.
10. Never make takeoffs or landings downwind, especially
at high altitude. The resulting loss of translational
lift can cause the aircraft to settle into the ground or
obstacles.
11. A vertical descent or steep approach, particularly
downwind, can cause the rotor to fly into its own
downwash, a condition known as vortex ring state. In
this condition, even maximum engine power may not be
enough to stop the descent, resulting in a hard ground
impact. Vortex ring state can be avoided by always
reducing rate of descent before reducing airspeed.
(See Safety Notice SN-22.)
12. The helicopter is stable on its landing gear as long as
ground contact is made vertically or with the aircraft
moving forward. Should ground contact be made with
the helicopter moving rearward or sideward, damage
and possibly a rollover could occur. Low-time pilots and
students should practice landings and hovering with the
aircraft slowly moving forward.
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SAFETY TIPS (cont’d)
13. When operating at higher altitudes (above 3000 or
4000 feet), the throttle is frequently wide open
and RPM must be controlled with the collective.
Throttle/collective correlation is not effective under
these conditions and governor response rate is fairly
slow. It may be necessary to roll throttle off as
collective is lowered to prevent an overspeed.
14. Do not use collective pitch to slow the rotor during
shut-down. Collective pitch produces lift on the blades
which can disengage the droop stop friction and allow
the blades to strike the tailcone. Also, do not slow or
stop the rotors by grabbing the tail rotor. Stopping the
tail rotor by hand can damage the tail rotor drive.
15. Do not land in tall dry grass. The exhaust is low to the
ground and very hot; a grass fire may be ignited.
16. Always check an area for wires or other obstructions
before practicing autorotations.
17. With hydraulic controls, use special caution to avoid
abrupt control inputs or accelerated maneuvers. Since
no feedback is felt in the flight controls, the pilot may
be unaware of the high fatigue loads generated during
such maneuvers. Frequent or prolonged high-load
maneuvers could cause premature, catastrophic failure
of a critical component.
18. Never attempt a magneto check while in flight. If one
magneto is malfunctioning and the pilot grounds the
other one, the engine may stop completely. If a
magneto malfunction is suspected, leave the key in the
BOTH position and land as soon as practical.
19. Use caution when loading helicopter near the forward
CG limit and remember that CG shifts forward as fuel is
burned. Near the forward CG limit, a fore-aft oscillation
may develop during steep turns or autorotations.
To stop this oscillation, return to straight and level
powered flight. Oscillation may take several seconds to
dissipate.
REVISED: 5 OCT 2011
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PILOT KNOWLEDGE AND PROFICIENCY
Pilot knowledge and proficiency is essential to safe helicopter
operation. In addition to being appropriately licensed and
complying with regulatory recurrency requirements such
as 14 CFR §61.56 and §61.57, all pilots should seek to
keep their knowledge base current and proficiency at a
high level.
Periodic study and recurrent training is needed to maintain
proficiency. Emphasis on the areas below is recommended.
These areas should also be covered during transition
training for each specific make and model that a pilot flies.
All Robinson dealers are staffed with approved instructors,
and the factory can provide up-to-date information on
instructors in your area.
RECOMMENDED REVIEW AND PROFICIENCY TOPICS:
NOTE
The FAA Helicopter Practical Test Standards,
FAA Helicopter Flying Handbook, and
commercially available helicopter training
syllabi can provide detailed lessons and
standards in many of the areas listed.
• All Safety Tips and Safety Notices (SNs) in the Pilot’s Operating
Handbook
• Limitations and Emergency Procedures
• Precision hovering, hovering turns, hover taxi (Ref SNs 9 and 42)
 Safe liftoff and set down with no tendency to drift
 Crosswind and tailwind position and directional (yaw) control
• Vortex Ring State (Ref SNs 22 and 34)
 Conditions conducive
 Recovery procedures (Vuichard and traditional)
• Loss of outside visual reference (Ref SNs 18, 19, and 26)
 Seriousness of this condition
 Traps (night flight with clouds, gradually worsening
conditions, etc.)
 Featureless terrain or glassy water
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PILOT KNOWLEDGE AND PROFICIENCY (cont’d)
• Flight planning (Ref SNs 15, 26, and 43)
 Thorough preflight inspection
 Fuel
 Weather
 Performance (hot/high/loading)
• Distractions (Ref SNs 16, 34, 36, and 41)
 Failure to keep eyes outside scanning for wires, other
obstacles, and traffic
 High workload missions such as photo flights
 Passengers
 Avionics
 Cell phones
• Low-G and mast bumping (Ref SNs 11, 29, and 32)
 Avoidance
 Reduce airspeed in turbulence
 Monitor airspeed when lightly loaded
 Ensure passenger controls are removed
 Recognition and recovery
CAUTION
Never practice/demonstrate low-G in flight.
Low-G training should be knowledge based
only.
• Low RPM considerations (Ref SNs 10, 24, and 29)
 Recognition and recovery
• Power failures (Ref SNs 10, 24, and 29)
 Instinctive autorotation entry
 Continuously consider emergency landing sites throughout
every flight
• Practice autorotations (Ref SN 38)
 Proven, safe methods
CAUTION
In-flight practice of Low RPM, power failures,
and autorotations should only be conducted
under the supervision of an instructor.
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SAFETY NOTICES
The following Safety Notices have been issued by Robinson
Helicopter Company as a result of various accidents and
incidents. Studying the mistakes made by other pilots will
help you avoid making the same errors. Safety Notices are
available on the RHC website: www.robinsonheli.com.
SAFETY
NOTICE
TITLE
SN-1
Inadvertent Actuation of Mixture Control in Flight
SN-9
Many Accidents Involve Dynamic Rollover
SN-10 Fatal Accidents Caused by Low RPM Rotor Stall
SN-11 Low-G Pushovers - Extremely Dangerous
SN-13 Do Not Attach Items to the Skids
SN-15 Fuel Exhaustion Can Be Fatal
SN-16 Power Lines Are Deadly
SN-17 Never Exit Helicopter with Engine Running
Hold Controls When Boarding Passengers
Never Land in Tall Dry Grass
SN-18 Loss of Visibility Can Be Fatal
Overconfidence Prevails in Accidents
SN-19 Flying Low Over Water is Very Hazardous
SN-20 Beware of Demonstration or Initial Training Flights
SN-22 Vortex Ring State Catches Many Pilots By Surprise
SN-23 Walking into Tail Rotor Can Be Fatal
SN-24 Low RPM Rotor Stall Can Be Fatal
SN-25 Carburetor Ice
SN-26 Night Flight Plus Bad Weather Can Be Deadly
SN-27 Surprise Throttle Chops Can Be Deadly
SN-28 Listen for Impending Bearing Failure
Clutch Light Warning
SN-29 Airplane Pilots High Risk When Flying Helicopters
SN-30 Loose Objects Can Be Fatal
SN-31 Governor Can Mask Carb Ice
SN-32 High Winds or Turbulence
SN-33 Drive Belt Slack
SN-34 Aerial Survey and Photo Flights - Very High Risk
SN-35 Flying Near Broadcast Towers
SN-36 Overspeeds During Liftoff
SN-37 Exceeding Approved Limitations Can Be Fatal
SN-38 Practice Autorotations Cause Many Training Accidents
SN-39 Unusual Vibration Can Indicate a Main Rotor Blade Crack
SN-40 Post-Crash Fires
SN-41 Pilot Distractions
SN-42 Unanticipated Yaw
SN-43 Use Extra Caution During Post-Maintenance Flights
SN-44 Carrying Passengers

REVISED: 7 MAY 2018
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Safety Notice SN-22
Issued: July 1986 Revised: June 1994; October 2016
VORTEX RING STATE CATCHES MANY PILOTS BY SURPRISE
A vertical or steep approach, particularly downwind, can cause the
rotor to fly into its own downwash. This condition is known as
vortex ring state due to the vortices that develop as the downwash
is recirculated through the rotor disk. Once vortex ring state exists,
adding power (raising collective) can unexpectedly increase descent
rate due to the increase in downwash recirculating through the rotor.
Maximum engine power may not be enough to stop the descent
before a hard landing occurs.
To avoid vortex ring state, reduce rate of descent before reducing
airspeed. A good rule to follow is never allow your airspeed to be
less than 30 knots until your rate-of-descent is less than 300 feet
per minute.
Signs that vortex ring state is developing include increased vibration
levels, decreased control authority (“mushy controls”), and a rapid
increase in sink rate.
If vortex ring state is inadvertently encountered, two recovery
techniques are available. One technique involves reducing collective
pitch (to reduce downwash), lowering the nose to fly forward out of
the downwash, and then applying recovery power. This can result in
significant altitude loss which may not be acceptable on an approach.
A second technique known as the Vuichard recovery involves applying
recovery power while moving the helicopter sideways, assisted by
tail rotor thrust, out of the downwash. When flown properly, the
Vuichard recovery produces minimal altitude loss.
Pilots should always be aware of wind conditions and plan descents
to avoid vortex ring state. Training should emphasize recognition
and avoidance of vortex ring state and include instruction in both
recovery techniques.

Safety Notice SN-23
Issued: Jul 86

Rev: Jun 94

WALKING INTO TAIL ROTOR CAN BE FATAL
Non-pilot passengers have been killed by inadvertently walking into
a rotating tail rotor. Every possible precaution must be taken by
the pilot to prevent this tragic type of accident. The following rules
should always be observed:
1)

Never allow anyone to approach the helicopter unless they
are escorted or have been properly instructed. If necessary,
shut down and stop rotors before boarding passengers.

2)

Always have strobe light flashing when rotors are turning.

3)

Instruct passengers to establish and maintain eye contact
with pilot when approaching helicopter. (This will force
them to approach only from the nose or side, never the tail).

4)

Instruct passengers to leave the helicopter in full view of the
pilot and walk only around the nose, never the tail.

5)

Be especially careful when landing off airports as unseen
children or adults might approach the helicopter from the
rear.

Safety Notice SN-30
Issued: Jun 94

Rev: Apr 2009

LOOSE OBJECTS CAN BE FATAL
Fatal accidents have occurred due to loose objects flying out of the
cabin and striking the tail rotor. Any object striking the tail rotor
can cause failure of a tail rotor blade. Loss of or damage to a tail
rotor blade may cause a severe out-of-balance condition which
can separate the tail rotor gearbox or entire tail assembly from the
tailcone, resulting in a catastrophic accident. Accidents have also
been caused by fuel caps, birds, and other objects striking the tail
rotor. Before each flight perform the following:
1)

Walk completely around the aircraft checking fuel cap
security and tail rotor condition. Ensure no loose objects or
debris in helicopter vicinity. Verify cotter rings or pins are
installed in all door hinge pins.

2)

Stow or secure all loose objects in the cabin. Even with
doors on, items such as charts can be sucked out of a vent
door.

3)

Instruct passengers regarding the dangers of objects striking
the tail rotor. Warn them never to throw anything from the
helicopter or place items near vent doors where they could
get sucked out.

4)

Firmly latch all doors.

5)

Never fly with a left door removed. (Remove only the right
door for ventilation.)

------------------------------------------------------------------------------------------------

Safety Notice SN-31
Issued: Dec 96
GOVERNOR CAN MASK CARB ICE
With throttle governor on, carb ice will not become apparent as a loss
of either RPM or manifold pressure. The governor will automatically
adjust throttle to maintain constant RPM which will also result in
constant manifold pressure. When in doubt, apply carb heat as
required to keep CAT out of yellow arc during hover, climb, or cruise,
and apply full carb heat when manifold pressure is below 18 inches.
Also remember, if carb heat assist is used it will reduce carb heat
when you lift off to a hover and the control may require readjustment
in flight.

Safety Notice SN-32
Issued: Mar 1998

Revised: May 2013; Feb 2016

HIGH WINDS OR TURBULENCE
Flying in high winds or turbulence should be avoided.
A pilot’s improper application of control inputs in response to turbulence
can increase the likelihood of a mast bumping accident. If turbulence
is encountered, the following procedures are recommended:
1.

Reduce power and use a slower than normal cruise speed.
Mast bumping is less likely at lower airspeeds.

2.

For significant turbulence, reduce airspeed to 60–70 knots.

3.

Tighten seat belt and rest right forearm on right leg to
minimize unintentional control inputs. Some pilots may
choose to apply a small amount of cyclic friction to further
minimize unintentional inputs.

4.

Do not overcontrol. Allow aircraft to go with the turbulence,
then restore level flight with smooth, gentle control inputs.
Momentary airspeed, heading, altitude, and RPM excursions
are to be expected.

5.

Avoid flying on the downwind side of hills, ridges, or tall
buildings where turbulence will likely be most severe.

The helicopter is more susceptible to turbulence at light weight.
Reduce speed and use caution when flying solo or lightly loaded.

Safety Notice SN-33
Issued: March 1998

Revised: July 2013

DRIVE BELT SLACK
R22 and R44 drive belts must have the proper slack prior to engine
start. Belts which are too loose may jump out of their sheave grooves
during engine start while clutch is engaging.
1. During preflight, with clutch disengaged, press in on belts with
fingers just above fan scroll. Verify belts deflect approximately
1½ inches (4 cm). If belts are significantly looser than this, have
actuator adjusted prior to engine start.
2. After engine start, engage clutch and verify rotor turns within
5 seconds. If rotor does not turn within 5 seconds, shut down
and have actuator adjusted prior to flight.
New drive belts may be tight and cause the rotor to turn during engine
start. This places unnecessary strain on the starter and drive system.
If necessary, stretch new belts as follows:
1. During shutdown, do not disengage clutch.
2. After battery switch is off, put clutch switch in DISENGAGE
position. If the clutch switch is left in ENGAGE position, the
tachometers still draw power and can drain the battery.
3. Switch battery on and allow clutch to disengage during next
preflight.
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Safety Notice SN-34
Issued: Mar 99

Rev: Apr 2009

AERIAL SURVEY AND PHOTO FLIGHTS – VERY HIGH RISK
There is a misconception that aerial survey and photo flights can be
flown safely by low time pilots. Not true. There have been numerous
fatal accidents during aerial survey and photo flights, including several
involving Robinson helicopters.
Often, to please the observer or photographer, an inexperienced pilot
will slow the helicopter to less than 30 KIAS and then attempt to
maneuver for the best viewing angle. While maneuvering, the pilot
may lose track of airspeed and wind conditions. The helicopter can
rapidly lose translational lift and begin to settle. An inexperienced
pilot may raise the collective to stop the descent. This can reduce
RPM thereby reducing power available and causing an even greater
descent rate and further loss of RPM. Rolling on throttle will increase
rotor torque but not power available due to the low RPM. Because
tail rotor thrust is proportional to the square of RPM, if the RPM drops
below 80% nearly one-half of the tail rotor thrust is lost and the
helicopter will rotate nose right. Suddenly the decreasing RPM also
causes the main rotor to stall and the helicopter falls rapidly while
continuing to rotate. The resulting impact is usually fatal.
Aerial survey and photo flights should only be conducted by well
trained, experienced pilots who:
1)

Have at least 500 hours pilot-in-command in helicopters and
over 100 hours in the model flown;

2)

Have extensive training in both low RPM and settling-withpower recovery techniques;

3)

Are willing to say no to the observer or photographer and
only fly the aircraft at speeds, altitudes, and wind angles
that are safe and allow good escape routes.

Also see Safety Notice SN-24.

Safety Notice SN-35
Issued: Apr 1999

Revised: Feb 2016

FLYING NEAR BROADCAST TOWERS
High-power radio broadcast towers (typically 50 kW or greater)
may generate Electromagnetic Interference (EMI) with helicopter
electrical systems and electronic equipment. Early indications of a
high-power radio field can be considerable radio squelch break or
static in the intercom system. More severe effects may include
random illumination of warning lights or erratic engine governor
and tachometer operation. In the worst cases, the governor may
attempt to fully open or close the throttle. If the pilot is not ready to
counteract a governor malfunction, a low-RPM condition or overspeed
may occur.
Radio field strength decreases rapidly as distance from a transmitting
antenna increases. To minimize the probability of encountering EMI,
do not fly within ½ mile of high-power broadcast towers.
If EMI is inadvertently encountered:
• Do not become distracted trying to adjust the radio or audio

system.

• Keep one hand on the throttle twist grip and feel for normal

operation. If operation is abnormal, tighten grip to override
governor and control throttle manually. If desired, governor may
be switched off until helicopter is clear of the EMI area.

• Monitor tachometer, engine instruments, and warning lights

carefully. Use caution not to overreact to a false instrument or
warning light indication.

• Following a flight where EMI was encountered, have electrical

system and installed electronic equipment assessed by qualified
maintenance personnel.

The location and height of radio broadcast towers are marked on
aeronautical charts. However, transmitter power and frequency
are not. While all broadcast towers should be circumnavigated at
a safe distance, those in the HF/Short Wave band have the highest
likelihood of causing EMI. A list of such towers for the United
States can be found on the Robinson Helicopter Company website
at www.robinsonheli.com/sn35antennas. The list was compiled
from a Federal Communications Commission (FCC) database of HF/
Shortwave stations. Appropriate agencies in other countries may be
able to provide similar databases.

Safety Notice SN-40
Issued: July 2006

Rev: May 2013

POST-CRASH FIRES
There have been a number of cases where helicopter or light plane
occupants were severely burned by fire following an accident. Fireretardant Nomex flight apparel reduces the likelihood of severe burns.
Military, law-enforcement, medical, and other organizations often
require Nomex apparel for every flight. Pilots should consider the
benefits of fire-retardant clothing and brief or equip all occupants
accordingly.
------------------------------------------------------------------------------------------------

Safety Notice SN-41
Issued: May 2013
PILOT DISTRACTIONS
Distractions in the cabin have caused pilots to lose control of the
helicopter. Reading charts, programming avionics, or attending
to passengers are some common distractions. During flight, it is
important to keep eyes focused outside and minimize distractions to
avoid an accident. Any avionics programming that takes more than
a few seconds should be done while on the ground.
When hovering, keep both hands on the controls. If tuning a radio
or other task is required, first land and reduce collective pitch. When
dealing with distractions in forward flight, reduce power, slow down,
and frequently look outside to verify straight and level flight.
Occasionally, pilots neglect to latch a door before taking off. Never
attempt to latch a door while hovering or in flight. It is safer to land
before closing a door.
------------------------------------------------------------------------------------------------

Safety Notice SN-42
Issued: May 2013
UNANTICIPATED YAW
A pilot’s failure to apply proper pedal inputs in response to strong
or gusty winds during hover or low-speed flight may result in an
unanticipated yaw. Some pilots mistakenly attribute this yaw to loss
of tail rotor effectiveness (LTE), implying that the tail rotor stalled
or was unable to provide adequate thrust. Tail rotors on Robinson
helicopters are designed to have more authority than many other
helicopters and are unlikely to experience LTE.
To avoid unanticipated yaw, pilots should be aware of conditions
(a left crosswind, for example) that may require large or rapid pedal
inputs. Practicing slow, steady-rate hovering pedal turns will help
maintain proficiency in controlling yaw. Hover training with a
qualified instructor in varying wind conditions may also be helpful.

Safety Notice SN-43
Issued: January 2015
USE EXTRA CAUTION DURING POST-MAINTENANCE FLIGHTS
A number of fatal accidents have occurred during flights immediately
following maintenance. In several cases, the cause was incorrect or
incomplete reassembly of the helicopter, and the error would have
been detectable during a careful preflight inspection.
Even the best maintenance personnel can become distracted and make
a mistake. Pilots should conduct an especially thorough preflight
inspection after maintenance has been performed. If possible, speak
to the technicians who performed the work, find out exactly what
was done, and pay special attention to those areas. Professional
maintenance personnel will appreciate the pilot’s commitment to
safety and will welcome an additional check of their work.
Any work done on the flight control system deserves special attention
because a flight control disconnect is almost always catastrophic.
During track and balance work, always climb up to the rotor head for
a close inspection of the pitch link and control tube fasteners after
each adjustment. Never rush or skip preflight steps.
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Safety Notice SN-44
Issued: February 2017
CARRYING PASSENGERS
Carrying passengers is an additional responsibility for the pilot in
command. Passengers have placed their trust entirely in the hands
of the pilot. They have a right to be advised of risks associated with
the flight. Risks include pilot experience level, aircraft capability,
and operational considerations such as flight over water or night
flight. Carrying a passenger in and of itself increases risk because
passengers add workload and distractions.
Passenger Briefings
Always conduct a passenger safety briefing before allowing a
passenger on board. Passenger safety briefings should include:
• Risks: A frank discussion of the risks associated with the flight.

Ensure passengers know that you will be happy to cancel or
discontinue a flight if anyone is uncomfortable.

• Entry and exit: Have passengers demonstrate proper operation

of seatbelts and doors. Brief safe emergency entry and exit paths
(away from tail rotor and within pilot’s view). Do not board
or disembark passengers with rotors turning unless procedures
(such as ground escorts) are established before the flight.

• Aircraft controls:

Always remove passenger-side controls.
Ensure passengers secure any personal items brought on board.
Caution passengers against inadvertently bumping the cyclic
center post. Ensure passengers know how to operate headsets
and intercom system.

• Expectations for the flight: Adhering to fixed schedules or flying

over landmarks
or performance
limitations prior
pilot to attempt

may not be possible due to weather, airspace,
limitations. If passengers are aware of these
to the flight, there will be less pressure for the
a task beyond his comfort or experience level.

• High workload times:

Passengers should always tell the pilot
about safety-related items such as traffic but should refrain from
unnecessary conversation during takeoff, landing, and radio
communications.
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Safety Notice SN-44 (continued)
Newly-Rated Pilots
Accident data shows that new pilots carrying passengers have high
accident rates. The workload and distractions added by passengers
are magnified for new pilots who may still be getting used to the
aircraft and operating environment. Newly-rated helicopter pilots:
• Should not carry passengers until accumulating 100 total hours

helicopter experience including 20 hours pilot in command in
type after receiving their helicopter rating.

• Should only fly in daylight with good VFR conditions and low

winds.

• For the first several passenger-carrying flights, should limit flight

to a local, familiar area.

Related Safety Notices
• SN-30 (doors-off flight with passengers is not recommended

unless they have significant helicopter familiarity).

• SN-34 (photo missions have risks well beyond regular passenger

carrying flights and require specific training and experience).
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