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CLASS A
SUBSCRIPTION SERVICE

If you wish to receive future changes to the R22 Pilot’s
Operating Handbook and copies of future Safety Notices,
you may order online at www.robinsonheli.com. The Class
A subscription costs $40 USD for a period of two years.

You may also remit your payment by filling out the contact
information below and sending it and your check or money
order to:

ROBINSON HELICOPTER COMPANY
2901 Airport Drive
Torrance, CA 90505

Note: The date stamped below reflects the revision of this
handbook at the time it was assembled. Please refer to
www.robinsonheli.com for date of most recent revision.
If outdated, the most recent revision is available for an
additional charge of $20 USD.

Name:

Complete Address:

Phone:

E-mail:

Aircraft Serial Number:
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ROBINSON SECTION 1
R22 SERIES GEMNERAL

SECTION 1
GENERAL

INTRODEOUCT HON

Thris Fung"s Qparating Handbook 15 uesiguen a5 an cporating
gude for the pile:. It includas the material required o
he furn’shed g the pilat by 14 CFR parms 21 and 27. 1t |
alsg camaing supp ermental data supphed by ke heicapter
manulacturar.

This ha~dbaa« is o1 deswred 4% a subsnitule far adeguale
and  competent [ight instructien or for knouwvledge of
currant airwarthiness directives. agphcable federal Aviation
regulations, and acwsory Sirculars, Mod 5 iLmenced 1o be
g guide [or basic Ilight instruction or a training anual. It
chould nat be used for aperatiina porpESEs URISSE Ke?1 i
A Currer Status

Aesunng ihat the heboopter is in airworthy condimion is
the responsibility of <P awner, The @ie im0 Sorrmand s
rgipersile tor delsrmining that the heheopter is safe for
flight. The pilat is also respancible for renairmng venlim he
anerating imitations 8% cwtloed by instrument markings,
olacards. and this handbook.

Binge it s very difficul 10 refer 10 a handbook while Flying
A helzapter, the polot =houold =ludy the entira handboak and
bacoma wvary lamiliar w'th the limicatians, pecfanmance,
procenures. and operatienal bandhng characieistics o the
halicopiar beiore flight.

Thes handbonk has heen cinded md e nungbered
seclions,  Lemifalions avd eqseryency procedures have
been placed ahead of norma procedurez, performance, and
ather secticns to [ravide easer aceess 1o Thot intormation.
Froyisiors For expansian of the handbook hawve ozen mads
by d=liberate omission nf nercain paragraph pombers,
frgure ranmibees, item rurmbars. and pages noted as Eamg
ntentionally blank. 1

REVISED: 28 JUN 2012 11



ROBINSON SECTION 1
R22 SERIES GEMERAL

CAUTIONS AND NOTES

Cantions and Notes emphasize smpariant inlarmanon angd
ara usad 3z follows:

CACTON  Equiamert darmmage, injury. or death can result
il procedure or instiLcTian g et fo loeeed.

OTE Prowvides amphatis or supplementary infar-
rarian.

REVISED: 28 JUN 2012 1-2



ROBINSON SECTION 1

MODEL R22 GENERAL
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ROBINSON
R22 SERIES

SECTION 1
GENERAL

DESCRIPTIVE DATA

MAIN ROTOR
Articulation

Number of Blades
Diameter
Blade Chord

Blade Twist
Tip Speed at 104% RPM

TAIL ROTOR
Articulation
Number of Blades
Diameter
Blade Chord
Blade Twist
Precone Angle
Tip Speed at 104% RPM

DRIVE SYSTEM
Engine to Upper Sheave:

Upper Sheave to Drive Line:

Drive Line to Main Rotor:

Drive Line to Tail Rotor:

REVISED: 11 MAY 2020

Free to teeter and cone,
rigid inplane

2
25 feet 2 inches

7.2 inches inboard,
7.7 inches outboard

-8 degrees
698 feet per second

Free to teeter, rigid inplane
2

42 inches

4 inches (constant)

O degrees

1 degree 11 minutes

622 feet per second

Two double Vee-belts with
.8536:1 speed reducing
ratio

Sprag-type overrunning
clutch

Spiral-bevel gears with
11:47 speed reducing ratio

Spiral-bevel gears with 3:2
speed increasing ratio

1-4



ROBINSDON SECTION 1
MODEL H22 GEMERAL

DESCRIFTIVE DATA (cont'd)

FOWERFLANT
Madal:  Lycoamang 0-320 er 0-360
Twpe: Four cylindar, horizontally oppozad, diract driye

&t canled, carbureted, normally aspirated
Displacemnts 3188 (Q-320Fer 361 .040-360) cubic inches

Meormeal rating:
0-323-428 or AZC 150 BHP @ 2700 APM |Stardard

R22}
0.220.B2C 160 BHP @ 2700 APM IR22 HP,
Alpha, and Bara)
O-3E3-J24 145 BHP idaraned) & 2700 RPM
iR22 Beta It)

Maxemum Sontinueus rating in R22: 124 BHP at 2652 RPM
1048 g tachometar)

5 minule takeclf rating 1or Beta and

Bara Il only: 121 BHFP at 2652 AFM
Cocling systent Direct (nve squerrel-cage hlcuwer

FLEL
Approved Turl gredes ang capacity: Sea Section 2.

QL
approved oil gredes and capacity: Sad Ssuuon 3.

REVISED: 23 DEC 2005 1-5



ROBINSON SECTICON 1
MODEL R22 GEMNERAL

PERFORMANCE DEFINITIONS

Kl Endats Dadicated Sorgpeed @ speed shovers an he
ars aaad mrlnzator

KCAS knots Calibrated Airspeed is speed shown ar the
airspead indicator corrected for instroment and
position error, 15ee page §5-Z2 for position sror
carrection.|

ETAS Enme True Asrspeed ae airspesd relative to urdiz-
Turkad mir. 1015 KSAS rarrected far pressurg atntuds
Al HEnperaiLe.

ox Mesirr - Exizrecd O rsped.
W Spagd for best rygie of zliml
M S0 Altitude aboye sea level, in feet, sndicated by the al-

Altitude  timever ‘corractad for pesition and instrument arrorl
when tha bBarometric sdabscale is sat 1o the
atrnaspheric pressure exisling a: ses lavel,

Fressure  Alpwele, o leet, nd coed g the altimeter ieoreied

Altitude  or posstne anc msioaement et swhea the hatenp-
ging subadscale o5 ser o 9.9 mzhes of mercory
'013.E mb,

Censity  Altitude, m teck, in IS4 conditions at wwhich Lhe air
fhitude  wauld have the sare density o is presaure altitude
correcie2d for JAT.

ISk Iriemnaticend  Srandard  Atrnosphere esiste when
pressare s 2492 mches 0t mamury 50 seA level,
Lenvperalone is " 5HE Al sea legel, and lempeiaioneg
decroases 1.987L per 1000 foet at altitude.

HHPF Brake Horsepower is actual power oulpul of the
'nging.

MaP Manifold Prassare is fne gbsalute prassune, 1n inches
al rparcay, In the eodee inteke man fald.

RAFM Reuclarrs Fer Mingte of spaed of angine ar rmain

rukier. PShogeen by tacharmeer fg percennage of 2950
engire AFM or 510 main rotcr RRMIL

MCF Maximum Continuous Jower,
TapP Takacff Power jusually for a masimum of 5
minutes.

Cnneal alncagle At whish full thratite predi.ces mex inum al-
Al el able posser (MECF or TOP].

TGV TakeoH Griass Weight.

REVISED: 23 DEC 2009 1-6



ROBINSON
R22 SERIES

SECTION 1
GENERAL

PERFORMANCE DEFINITIONS (cont’d)

OAT
CAT
CHT
GPH
AGL
IGE

OGE
ALT

Reference
Datum

Station

Arm

Moment

Center of
Gravity (CG)

CG Limits

Usable Fuel
Unusable Fuel

Standard
Empty Weight

Basic
Empty Weight

Payload
Useful Load

REVISED: 5 MAR 2015

Outside Air Temperature
Carburetor Air Temperature
Cylinder Head Temperature
Gallons Per Hour

Above Ground Level

In Ground Effect

Out of Ground Effect
Alternator

WEIGHT AND BALANCE DEFINITIONS

A vertical plane from which horizontal |
distances are measured for balance
purposes. The longitudinal reference datum |
is 100 inches forward of the main rotor
shaft centerline for the R22.

Fore-and-aft location along the helicopter
fuselage given in terms of distance in inches |
from the longitudinal reference datum.

Horizontal distance from a reference datum
to the center of gravity (CG) of an item.

The weight of an item multiplied by its arm.

Location along the fuselage (usually
expressed ininches from the reference datum)
at which the helicopter would balance. CG
is calculated by dividing the total helicopter
moment by total helicopter weight.

Extreme CG locations within which the heli-
copter must be operated at a given weight.

Fuel available for flight planning.

Fuel remaining in the tank that cannot
reliably provide uninterrupted fuel flow in
the critical flight attitude.

Weight of standard helicopter including
unusable fuel, full operating fluids, and full
engine oil. |

Standard empty weight plus weight of
installed optional equipment.

Weight of occupants, cargo, and baggage.

Difference between maximum gross weight |
and basic empty weight.

1-7



ROBINSON SECTION 1
R22 SERIES GENERAL
CONVERSION TABLES
METRIC TO ENGLISH
Multiply By To Obtain
centimeters (cm) 0.3937 inches (in)
kilograms (kg) 2.2046 pounds (Ib)
kilometers (km) 0.5400 nautical miles (nm)
kilometers (km) 0.6214 statute miles (mi)
liters (1) 0.2642 gallons, U.S. (gal)
liters (I) 1.0567 quarts (qt)
meters (m) 3.2808 feet (ft)
millibars (mb) 0.0295 inches mercury (in. Hg)
ENGLISH TO METRIC
Multiply By To Obtain
feet (ft) 0.3048 meters (m)
gallons, U.S. (gal) 3.7854 liters (l)
inches (in) 2.5400 centimeters (cm)
inches (in) 25.4000 millimeters (mm)
inches mercury (in. Hg) 33.8638 millibars (mb)
nautical miles (nm) 1.8520 kilometers (km)
pounds (Ib) 0.4536 kilograms (kg)
quarts (qt) 0.9464 liters (I)
statute miles (mi) 1.6093 kilometers (km)

1 nautical mile

1 statute mile

TEMPERATURE
°F =9/5 (°C) + 32
°C =5/9 (°F - 32)

REVISED: 5 MAR 2015

1.1508 statute miles
0.8690 nautical mile



ROBINSON SECTION 2
MODEL R22 LIMITATIONS
SECTION 2
LIMITATIONS
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ROBINSON SECTION 2
R22 SERIES LIMITATIONS

SECTION 2
LIMITATIONS

GENERAL

This section includes operating limitations, instrument |
markings, and basic placards required for safe operation
of the helicopter, its engine, and other standard systems.
The helicoper is approved as a normal category rotorcraft
under FAA Type Certificate No. HIOWE as Models R22,
R22 Alpha, R22 Beta, and R22 Mariner.

COLOR CODE FOR INSTRUMENT MARKINGS

Red Operating limit. Edge of red line indicates limit. |
Pointer should not enter red during normal
operation.

Yellow Precautionary or special operating procedure
range.

Green  Normal operating range.

AIRSPEED LIMITS
NEVER-EXCEED AIRSPEED (V)
Up to 3000 feet density altitude: 102 KIAS

Above 3000 feet density altitude, see placards on page
2-11.

FAA APPROVED: 26 JUN 2012 2-1



ROBINSON SECTION 2
R22 SERIES LIMITATIONS

ROTOR SPEED LIMITS

TACHOMETER ACTUAL
READING RPM
Power On
Maximum 104 % 530
Minimum* 101%** 515
Power Off
Maximum 110% 561
Minimum 90% 459

*Transient operation at lower RPM permitted for emergency
procedures training.

**97% (495 RPM) permitted on R22s with O-320 engine
and tachometer with 97% to 104% green arc installed.

POWERPLANT LIMITATIONS

ENGINE
One Lycoming Model 0-320 or 0-360

OPERATING LIMITS

Engine Maximum Speed 2652 RPM (104 %)
Cylinder Head Max Temperature 500°F (260°C)
Oil Maximum Temperature 245°F (118°C)
Oil Pressure* **
Minimum during idle 25 psi
Minimum during flight 55 psi
Maximum during flight 95 psi

Maximum during start & warm up 115 psi
Oil Quantitiy, minimum for takeoff 4 gt (3.8 liters)

Manifold Pressure: See placards on pages 2-10 and 2-11
for MAP schedules.

*¥**These limits apply to all engines. Earlier oil pressure
gages show green arc from 60 to 90 psi and red line
at 100 psi. Regulations require that limits indicated by
installed gage are not exceeded.

FAA APPROVED: 26 OCT 2016 2-2



ROBINSON SECTION 2
R22 SERIES LIMITATIONS

WEIGHT LIMITS

Maximum gross weight — Standard & HP 1300 Ib (590 kg)

Maximum gross weight — Alpha, Beta,
and Beta |l 1370 Ib (622 kg)

Minimum gross weight 920 Ib (417 kg)

Maximum per seat
including baggage compartment 240 Ib (109 kg)

Maximum in either baggage compartment 50 Ib (23 kg)

CENTER OF GRAVITY LIMITS

See figures on pages 2-4 and 2-5. Reference datum is 100
inches forward of main rotor shaft centerline.

NOTE

With both doors installed, a solo pilot
plus baggage weight of 135 Ib (61 kg) or
greater will ensure CG within limits. For
lower weight, compute weight and balance;
removable ballast may be required to obtain
CG at or forward of aft limit. (See Loading
Instructions in Section 6.)

FAA APPROVED: 5 MAR 2015 2-3




ROBINSON SECTION 2
MODEL R22 LIMITATIONS

FUSELAGE STATION {IN, FROM DATLIE)
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FAA APPROVED: 1 JUL 2006 2-4




ROBINSON
MODEL R22

SECTION 2
LIMITATIONS

FUSELAGE STATION 1K, FROM GATLUIM]
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FAA APPROVED: 1 JUL 2005
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ROBINSON SECTION 2
R22 SERIES LIMITATIONS

FLIGHT AND MANEUVER LIMITATIONS
Aerobatic flight prohibited.

CAUTION

Abrupt control inputs may produce high fatigue
stresses and cause catastrophic failure of a critical
component.

Low-G cyclic pushovers prohibited.

CAUTION

A pushover (forward cyclic maneuver) performed
from level flight or following a pull-up causes a
low-G (near weightless) condition which can result
in catastrophic loss of lateral control. To eliminate
a low-G condition, immediately apply gentle aft
cyclic. Should a right roll commence during a
low-G condition, apply gentle aft cyclic to reload
rotor before applying lateral cyclic to stop the roll.

Flight prohibited with governor selected off, with
exceptions for in-flight system malfunction or emergency
procedures training.

Flight in known icing conditions prohibited.
Maximum operating density altitude 14,000 feet.

Alternator, RPM governor, low rotor RPM warning system,
and OAT gage must be operational for dispatch.

Minimum crew is one pilot in the right seat. A flight
instructor may act as pilot in command from the left seat.
Solo flight from right seat only.

Left seat belt must be buckled.

Operation approved with either or both cabin doors
removed. Loose items in cabin must be properly secured
during doors-off flight.

A functioning headset must be worn by each pilot.

FAA APPROVED: 11 MAY 2020 2-6



ROBINSON
R22 SERIES

SECTION 2
LIMITATIONS

KINDS OF OPERATION LIMITATIONS

VFR day and night operations are approved.

VFR operation at night is permitted only when landing,
navigation, instrument, and anti-collision lights are opera-
tional. Orientation during night flight must be maintained
by visual reference to ground objects illuminated solely by
lights on the ground or adequate celestial illumination.

Note:

outside the United States.

FUEL LIMITATIONS

APPROVED FUEL GRADES

There may be additional requirements in countries

Grade Color Specification
100 Green
100LL Blue ASTM D910
100VLL Blue
UL 91 Clear to
Yellow ASTM D7547
UL 94 (no dye)
HJELMCO %'gﬁr\fv" Hjelmco Oil, Inc.
91/96 UL ° Sollentuna, Sweden
(no dye)
TU 38.5901481-96
91 Yellow Ukrainian National
Standard
B91/115 Green GOST 1012-72
Russian National
B95/130 Amber Standard
FAA APPROVED: 20 JUN 2019 2-7




ROBINSON SECTION 2
R22 SERIES LIMITATIONS

FUEL LIMITATIONS (cont’d)
FUEL CAPACITY

Total Capacity Usable Capacity
US gallons (liters) US gallons (liters)

Tanks with bladders:

Main tank 18.3 (69) 16.9 (64)

Auxiliary tank 9.7 (37) 9.4 (36)

Combined capacity 28.0 (106) 26.3 (100)
Tanks without bladders:

Main tank 19.8 (75) 19.2 (73)

Auxiliary tank 10.9 (41) 10.5 (40)

Combined capacity 30.7 (116) 29.7 (112)

Note: Per R22 Service Bulletin SB-109A, fuel tanks without
bladders should no longer be in service.
INSTRUMENT MARKINGS

AIRSPEED INDICATOR

Green arc 50 to 102 KIAS
Red line 102 KIAS

ROTOR TACHOMETER

Yellow arc 60 to 70%
Lower red line 90 %

Lower Yellow arc 90 to 101%*
Green arc 101 to 104%*
Upper Yellow arc 104 to 110%
Upper red line 110%

ENGINE TACHOMETER

Yellow arc 60 to 70%
Lower red arc 90 to 101%*
Green arc 101 to 104%*
Upper red arc 104 to 110%

*R22s with 0-320 engine may have tachometer with green
arc from 97% to 104% RPM.

FAA APPROVED: 11 MAY 2020 2-8



ROBINSON

SECTION 2

MODEL R22 LIMITATIONS

INSTRUMEMT MARKINGS {cont™d)
M. FRES3URE®

Lower red line 25 pm

Lovwesr wrllows arc 28 Lo B p=
(aravrm arg BE to B% psi
Uooar weliga are 8% to 115 pei
Uooer red hne 115 pai

*Eatlier gages show groeen ars From B0 o 90 Gsi and upper

red line gl 100 paa

l. TEMPERATURE

Giresn arc T5 1 2657F (2d 0 11570

Aed hnr AR 1183

CYLIMDER HEAR | EMFERATLIRE

Grednar: 00 B00YF (A3 1a ZE0FC)

Had | ne SOQ=F (160"}

MaHIFOLD PRESZURE

Yellow arcs derote vanable MAP limits.
Gae placards on pages 2-10 amd 2-71,

Stunda] RZ2 H-320-A2B or -A20C Engine)

Yellow arc 25. 7 a Z5.9:in.
Rad lina 25,2 Ha
HF ard Alpha [0-320-B2C Enrgine)
Y ellowd mre 210w 24 10
Bl Dires 241 in. Ha
deta (0 AZ0BEC Eugine)
Yellow arc 1000 28 F
Fed D 25.2 in. Hy
Beta 'l 10-353 J2A Engine
Yellow aro 19,6 0 24.1 in.
[Red lire Z4.1in. Hyp

[ARBURETOR AIR TEMPFRATLIRF

Yrlaw arc 1% 100 G

Fas AFFROVELD: 1 JUL ZD05

Hag

Hg

2-4



ROGINGGN
MOLEL R2Z

SECTION 2
LM I TATIONS

FLACARDS

In clear viaw and readakle by pilot in Mlight:

28 L
S
Standerd RZZ  MAP, I e
0-320-A28 or L e T ol
A2C Engine b Gt
: o 1%
e -
2 ?ﬂ‘i-t:-_.|_‘_‘_|_‘“‘j:-.|I|I
A 1 % 1 a e 3

LT MANIFOLD FRESSURE

FRESSLURE ALT. (&l FEET

LIMIT MARIFOLD PRESSURE

R22 HP and Alpha !
. —
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ROBINSON SECTION 2
MODEL R22 LIMITATIONS

PLACARDS (cont’d)
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ROBINSON SECTION 2
R22 SERIES LIMITATIONS

PLACARDS (cont’d)

Near main fuel tank filler cap:

FUEL
100 OCT MIN GRADE AVIATION GASOLINE

or

FUEL
91/96 MIN GRADE AVIATION GASOLINE

or

FUEL
AVIATION GASOLINE - GRADE 100LL
OR SEE PILOT'S HANDBOOK

or
R22s with 0-320-A2B or -A2C engine may have:

FUEL
80/87 MIN GRADE AVIATION GASOLINE

Near aux fuel tank filler cap:

AUX FUEL
100 OCT MIN GRADE AVIATION GASOLINE
or
AUX FUEL
91/96 MIN GRADE AVIATION GASOLINE
or

AUX FUEL
AVIATION GASOLINE - GRADE 100LL
OR SEE PILOT'S HANDBOOK

FAA APPROVED: 20 JUN 2019 2-12



ROBINSON
R22 SERIES

SECTION 2
LIMITATIONS

PLACARDS (cont’d)

Near shut-off valve:

FUEL
ON  OFF

Near main tank fuel gage:

For bladder-style tank

| 16.9 US GAL

For aluminum (non-bladder) tank

| 19.2USGAL

Near aux tank fuel gage:

For bladder-style tank

| AUX 9.4 US GAL |

For aluminum (non-bladder) tank

| AUX 10.5 US GAL |

In clear view of both occupants:

| NO SMOKING

In clear view of pilot (Alpha, Beta, and Beta Il with aft

battery installations):

MINIMUM SOLO PILOT WEIGHT 130 LB
(135 LB WITH FULL AUX FUEL)

or

SEE PILOT'S HANDBOOK FOR SOLO PILOT
WEIGHT LESS THAN 135 LB (61KG)

FAA APPROVED: 26 OCT 2016
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ROBINSON SECTION 2
R22 SERIES LIMITATIONS

PLACARDS (cont’d)

In clear view of pilot:

THIS ROTORCRAFT APPROVED FOR
DAY AND NIGHT VFR OPERATIONS

| LOW-G PUSHOVERS PROHIBITED |

On left-hand cyclic:

| SOLO FROM RIGHT SEAT ONLY |

On or near collective controls:

NO STOWAGE
KEEP AREA CLEAR

Inside each baggage compartment:

CAUTION

DO NOT EXCEED ANY OF THE FOLLOWING:

® COMPARTMENT CAPACITY: 50 LB MAX

® COMBINED SEAT PLUS COMPARTMENT: 240 LB MAX
® ROTORCRAFT GROSS WEIGHT LIMIT

SEE ROTORCRAFT FLIGHT MANUAL FOR ADDITIONAL
INSTRUCTIONS

On carburetor air temperature gage:

CAUTION

BELOW 18 IN. MP, IGNORE GAGE
& APPLY FULL CARB HEAT

Near heater push-pull control when heater is installed:

IN CASE OF ENGINE FIRE
PUSH HEATER CONTROL TO OFF

FAA APPROVED: 26 OCT 2016 2-14



ROBINSON SECTION 2
R22 SERIES LIMITATIONS

INFORMATION PER FAA AD 95-26-04

The following limitations (1-3) are to be observed unless
the pilot manipulating the controls has logged 200 or more
flight hours in helicopters, at least 50 of which must be
in the RHC Model R22 helicopter, and has completed the
awareness training specified in Special Federal Aviation
Regulation (SFAR) No. 73, issued February 27, 1995.

1. Flight when surface winds exceed 25 knots,
including gusts, is prohibited.

2. Flight when surface wind gust spreads exceed 15
knots is prohibited.

3. Continued flight in moderate, severe, or extreme
turbulence is prohibited.

Adjust forward airspeed to between 60 knots indicated
airspeed (KIAS) and 0.7 V__ but no lower than 57 KIAS,
upon inadvertently encountering moderate, severe, or
extreme turbulence.

Note: Moderate turbulence is turbulence that causes: (1)
changes in altitude or attitude; (2) variations in indicated
airspeed; and (3) aircraft occupants to feel definite strains
against seat belts.

RHC NOTE

This AD is issued by the FAA and is applicable to
US-registered helicopters.

FAA APPROVED: 20 JUN 2019 2-15
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ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

SECTION 3

EMERGENCY PROCEDURES
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ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

SECTION 3
EMERGENCY PROCEDURES

DEFINITIONS

Land Immediately - Land on the nearest clear area where
a safe normal landing can be performed. Be prepared to
enter autorotation during approach, if required.

Land as soon as practical - Landing site is at pilot's
discretion based on nature of problem and available landing
areas. Flight beyond nearest airport is not recommended.

POWER FAILURE - GENERAL

A power failure may be caused by either an engine or
drive system failure and will usually be indicated by the
low RPM horn. An engine failure may be indicated by a
change in noise level, nose left yaw, an oil pressure light,
or decreasing engine RPM. A drive system failure may
be indicated by an unusual noise or vibration, nose right
or left yaw, or decreasing rotor RPM while engine RPM is
increasing.

In case of power failure, immediately lower collective to
enter autorotation.

CAUTION

Aft cyclic is required when collective is
lowered at high airspeed.

CAUTION

Do not apply aft cyclic during touchdown or
ground slide to prevent possible blade strike
to tailcone.

FAA APPROVED: 26 OCT 2016 3-1



ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

POWER FAILURE ABOVE 500 FEET AGL

1.
2.

Lower collective immediately to maintain rotor RPM.

Establish a steady glide at approximately 65 KIAS. (For
maximum glide distance, see page 3-3.)

. Adjust collective to keep RPM between 97 and 110%

or apply full down collective if light weight prevents
attaining above 97%.

. Select landing spot and, if altitude permits, maneuver

so landing will be into wind.

. A restart may be attempted at pilot’s discretion if

sufficient time is available (See “Air Restart Procedure”,
page 3-3).

. If unable to restart, turn unnecessary switches and fuel

valve off.

. At about 40 feet AGL, begin cyclic flare to reduce rate

of descent and forward speed.

. At about 8 feet AGL, apply forward cyclic to level ship and

raise collective just before touchdown to cushion landing.
Touch down in level attitude with nose straight ahead.

POWER FAILURE BETWEEN 8 FEET AND 500 FEET AGL

1.
2.

Lower collective immediately to maintain rotor RPM.

Adjust collective to keep RPM between 97 and 110%
or apply full down collective if light weight prevents
attaining above 97%.

. Maintain airspeed until ground is approached, then begin

cyclic flare to reduce rate of descent and forward speed.

. At about 8 feet AGL, apply forward cyclic to level ship and

raise collective just before touchdown to cushion landing.
Touch down in level attitude and nose straight ahead.

FAA APPROVED: 21 FEB 2014 3-2



ROBINSCH SECTIOM 3
MODEL A2 EMERGENCY PROCEGURES

FOWER FAILURE BELOW B FEET AGL
1. Apply right padal a5 required to prevant yawing.
2. Allow alrerafl io oettie.

3, Ralze colleclive just belore touchdown 19 cushion landing.

MAXIMUM GLIDE DISTANCE CONFIGURATION
1. Airspaed sppraimatsly 75 KIAS, |
2. Roler RPM apgroximately 90%,
3. Bust glide ratio iz about 11 or ona nautical mile per 1500 |
=l AGL
CAUTION

ietaase (olor APM o $7% minimum

whan adoretating belpw 500 fest AGL,
AIR RESTART PROCEDLIRE
1. Midure « full flch,
2. Prlmer it installed) - down and locked. |
3. Throtlle - closed, then cracked shghthy,
4. Acluate starter with 1efl hand.

CAUTION

Do not aberspd restarl T engine
Pnallunction i suspectad or haforg zale
autorslaton is esiablighad,

FAA APPROVED: & JULY 1995 33



ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

| EMERGENCY WATER LANDING - POWER OFF

1.

—_

A WN

Follow same procedures as for power failure over land
until contacting water. If time permits, unlatch doors
prior to water contact.

. Apply lateral cyclic when aircraft contacts water to stop

rotors.

. Release seat belt and quickly clear aircraft when rotors

stop.

EMERGENCY WATER LANDING - POWER ON
. Descend to hover above water.

. Unlatch doors.

. Passenger exit aircraft.

. Fly to safe distance from passenger to avoid possible

injury by rotors.

5. Switch battery and alternator OFF.

. Roll throttle off into overtravel spring.

. Keep aircraft level and apply full collective as aircraft

contacts water.

. Apply lateral cyclic to stop rotors.

. Release seat belt and quickly clear aircraft when rotors

stop.

FAA APPROVED: 21 FEB 2014 3-4



ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

LOSS OF TAIL ROTOR THRUST IN FORWARD FLIGHT

Failure is usually indicated by nose right yaw which cannot
be corrected by applying left pedal.

Immediately enter autorotation.
Maintain at least 70 KIAS if practical.

Select landing site, roll throttle off into overtravel
spring, and perform autorotation landing.

NOTE

When a suitable landing site is not available,
the vertical stabilizers may permit limited
controlled flight at low power settings and
airspeeds above 70 KIAS; however, prior to
reducing airspeed, enter full autorotation.

LOSS OF TAIL ROTOR THRUST IN HOVER

Failure is usually indicated by nose right yaw which cannot
be stopped by applying left pedal.

1.

Immediately roll throttle off into overtravel spring and
allow aircraft to settle.

2. Raise collective just before touchdown to cushion

landing.

HEADSET AUDIO FAILURE

If headset audio fails, land as soon as practical.

CAUTION

For aircraft which provide low RPM horn
through the audio system, pilot will not hear
horn with a failed headset.

FAA APPROVED: 11 MAY 2020 3-5




ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

ENGINE FIRE DURING START ON GROUND

1

NOo O R wN

. Cranking - Continue and attempt to start which would

suck flames and excess fuel into engine.

. If engine starts, run at 50-60% RPM for a short time.
. Fuel mixture — OFF.
. Fuel valve — OFF.

Battery switch — OFF.
If time permits, apply rotor brake to stop rotors.
Exit helicopter.

ENGINE FIRE IN FLIGHT

A WON =

. Enter autorotation.
. Cabin heat — OFF (if installed and time permits).
. Cabin vent — ON (if time permits).

. If engine is running, perform normal landing, then fuel

mixture OFF and fuel valve OFF.

If engine stops running, fuel valve OFF and complete
autorotation landing.

. Battery switch — OFF.

. If time permits, apply rotor brake to stop rotors.
7.

Exit helicopter.

ELECTRICAL FIRE IN FLIGHT

© o p 0N

. Battery and alternator switches — OFF.
. Open cabin vents.

. Land immediately.

Fuel mixture OFF and fuel valve OFF.
If time permits, apply rotor brake to stop rotors.
Exit helicopter.

CAUTION

Low RPM warning system and governor
are inoperative with battery and alternator
switches both off.

FAA APPROVED: 26 OCT 2016 3-6



ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

TACHOMETER FAILURE

If rotor or engine tach malfunctions in flight, use remaining
tach to monitor RPM. If it is not clear which tach is
malfunctioning or if both tachs malfunction, allow governor
to control RPM and land as soon as practical.

NOTE

Each tach, the governor, and the low RPM
horn are on separate power circuits. A special
circuit allows the battery to supply power
to the tachs with the battery and alternator
switches both off.

GOVERNOR FAILURE

If engine RPM governor malfunctions, grip throttle firmly to
override the governor, then switch governor off. Complete
flight using manual throttle control.

FAA APPROVED: 20 JUN 2019 3-7



ROBINSON

MODEL R22

SECTION 3
EMERGENCY PROCEDURES

WARNING/CAUTION LIGHTS

NOTE

If a light causes excessive glare at night,
bulb may be unscrewed or circuit breaker
pulled to eliminate glare during landing.

OIL

MR TEMP

MR CHIP

TR CHIP

Indicates loss of engine power or oil pressure.
Check engine tach for power loss. Check
oil pressure gage and, if pressure loss is
confirmed, land immediately. Continued
operation without oil pressure will cause
serious engine damage and engine failure may
occur.

Indicates excessive temperature of main rotor
gearbox. See note below.

Indicates metallic particles in main rotor
gearbox. See note below.

Indicates metallic particles in tail rotor gearbox.
See note below.

NOTE

If light is accompanied by any indication
of a problem such as noise, vibration, or
temperature rise, land immediately. If
there is no other indication of a problem,
land as soon as practical.

Break-in fuzz will occasionally activate
chip lights. If no metal chips or slivers

are

found on detector plug, clean and

reinstall (tail rotor gearbox must be
refilled with new oil). Hover for at least
30 minutes. If chip light comes on again,
replace gearbox before further flight.

FAA APPROVED: 13 OCT 2000 3-8



ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

WARNING/CAUTION LIGHTS (cont’d)

LOW
FUEL

Indicates approximately one gallon of usable
fuel remaining for all-aluminum fuel tanks or 1.5
gallons for bladder-style tanks. The engine will
run out of fuel after approximately five minutes
at cruise power for aircraft with all-aluminum
tanks or ten minutes with bladder-style tanks.

CAUTION

Do not use low fuel caution light as
a working indication of fuel quantity.

CLUTCH Indicates clutch actuator circuit is on, either

ALT

engaging or disengaging clutch. When switch
is in the ENGAGE position, light stays on until
belts are properly tensioned. Never take off
before light goes out.

NOTE

Clutch light may come on momentarily
during run-up or during flight to
retension belts as they warm-up and
stretch slightly. This is normal. If,
however, the light flickers or comes
on in flight and does not go out within
10 seconds, pull CLUTCH circuit
breaker and land as soon as practical.
Reduce power and land immediately
if there are other indications of drive
system failure (be prepared to enter
autorotation). Have drive system
inspected for a possible malfunction.

Indicates low voltage and possible alternator
failure. Turn off nonessential electrical equipment
and switch ALT off and back on after one second
to reset alternator control unit. If light stays on,
land as soon as practical. Continued flight without
functioning alternator can result in loss of power
to tachometers, producing a hazardous flight
condition.

FAA APPROVED: 26 OCT 2016 3-9



ROBINSON

R22 SERIES

SECTION 3
EMERGENCY PROCEDURES

WARNING/CAUTION LIGHTS (cont’d)

STARTER
ON

LOW RPM

GOV OFF

CARBON
MONOXIDE
(if installed)

BRAKE

FULL
THROTTLE
(if installed)

Indicates starter motor is engaged. If light does
not go out when ignition switch is released
from start position, immediately pull mixture
off and turn battery switch off. Have starter
motor serviced.

Indicates rotor speed below 97% RPM. To
restore RPM, immediately lower collective,
roll throttle on and, in forward flight, apply aft
cyclic. Light is disabled when collective is full
down.

Indicates engine RPM governor is switched off.

Indicates elevated levels of carbon monoxide
(CO) in cabin. Shut off heater and open nose
and door vents. If hovering, land or transition
to forward flight. If symptoms of CO poisoning
(headache, drowsiness, dizziness) accompany
light, land immediately.

Indicates rotor brake is engaged. Release
immediately in flight or before starting engine.

Indicates engine near full throttle. The governor
will be ineffective because it cannot increase
throttle to maintain RPM. Lower collective as
required to extinguish light.

AUDIO ALERTS

LOW RPM HORN

Horn is provided by a speaker in the side of the instrument
console on earlier aircraft or through the audio system on
later aircraft. The horn activates simultaneously with
the LOW RPM caution light and indicates rotor speed
below 97% RPM. To restore RPM, lower collective, roll
throttle on and, in forward flight, apply aft cyclic. Horn
and Light are disabled when collective is full down.

FAA APPROVED: 11 MAY 2020 3-10



ROBINSON SECTION 3
R22 SERIES EMERGENCY PROCEDURES

AUDIO ALERTS (Cont’d)
HIGH RPM WARBLE

On later aircraft, a warble (high/low tone) in the audio
system indicates rotor speed is approaching 110% RPM
limit. Raise collective as required to control RPM.

INFORMATION PER FAA AD 95-26-04
1) RIGHT ROLL IN LOW “G” CONDITION

Gradually apply aft cyclic to restore positive “G”
forces and main rotor thrust. Do not apply lateral
cyclic until positive “G” forces have been established.

2) UNCOMMANDED PITCH, ROLL. OR YAW RESULTING
FROM FLIGHT IN TURBULENCE.

Gradually apply controls to maintain rotor RPM,
positive “G” forces, and to eliminate sideslip.
Minimize cyclic control inputs in turbulence; do not
overcontrol.

3) INADVERTENT ENCOUNTER WITH MODERATE,
SEVERE, OR EXTREME TURBULENCE.

If the area of turbulence is isolated, depart the area;
otherwise, land the helicopter as soon as practical.

FAA APPROVED: 11 MAY 2020 3-11
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R22 SERIES NORMAL PROCEDURES

SECTION 4

NORMAL PROCEDURES
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ROBINSON SECTION 4
R22 SERIES NORMAL PROCEDURES

SECTION 4

NORMAL PROCEDURES

RECOMMENDED AIRSPEEDS

Takeoff and Climb 60 KIAS
Maximum Rate of Climb (V) 53 KIAS
Maximum Range 83 KIAS*
Significant Turbulence 60 to 70 KIAS*
Landing Approach 60 KIAS
Autorotation 60 to 70 KIAS*

* Certain conditions may require lower airspeed.
See V, _placards in Section 2.

DAILY OR PREFLIGHT CHECKS

Remove ground handling wheels and all covers and |
tiedowns. Remove even small accumulations of frost, ice,
or snow, especially from rotor blades. Check maintenance
records to verify aircraft is airworthy.

Check general condition of aircraft and verify no visible
damage, fluid leakage, or abnormal wear. Verify no fretting
at rivets and seams where parts are joined together. |
Fretting of aluminum parts produces a fine black powder
while fretting of steel parts produces a reddish-brown or
black residue. Verify Telatemps show no temperature
increase that cannot be attributed to a change in operating
conditions (mechanics draw a reference line to the right
of the highest temperature square which has darkened in
operation). Verify torque stripes on critical fasteners are
not broken or missing.

FAA APPROVED: 11 MAY 2020 4-1



ROBINSON SECTION 4
R22 SERIES NORMAL PROCEDURES

DAILY OR PREFLIGHT CHECKS (cont’d)

1. Cowl Doors

Batteryswitch .. ....... ... .. . i ON
Oil pressure and alternator lights . . .. ............ ON
Warning light test switches . . .. ......... Push to test
Fuelquantity . .. .................... Check gages
Battery switch . ... ... ... .. . . OFF
Aux fuel tank quantity . . ................... Check
Fuelfillercap . .. ... ... Tight
Auxfueltank . ........... ... ... ... ..... No leaks
Fuellines......... . ... .. . . .. No leaks
Fuel tank sumpdrain(s) . .. ................ Sample
Gearboxooil . ....... ... ... . Full, no leaks
Rotorbrake . ................... Actuation normal
Flexcoupling................ No cracks, nuts secure
Yokeflanges . ... ... ... ... .. .. .. ... No cracks
Gearbox Telatemp . . .. ... ... .. ... ..... Normal
Spragclutch . ........ ... ... ... ... ... No leaks
Staticsource . ......... i e Clear
Controlrodends . ........... Free without looseness
Steeltubeframe . ... .................. No cracks
Allfasteners . . .......... ... . .. .. Secure
Tail rotorcontrol . . . ............... No interference
Cowldoors . ........... .. Latched

2. Engine Right Side

Carbairducts . . ....... ... .. . Secure
Carbheatscoop . ....... ... ... Secure
Enginesheetmetal . . .. ................. No cracks
Electrical terminals . . ... ...... ... .. ... ..... Tight
Fuelline....... ... .. .. . . ... No leaks
Oilcoolerdoor . . ... ... . . Check
Oillines .. ... ... ... No leaks or chafing
Exhaustsystem . ...................... No cracks
Engine general condition . .. ................ Check
V-beltcondition. .. ...... ... .. ... ... ... Check
V-beltslack .. ...... .. ... .. .. . Check
Spragclutch . ........ ... ... ... .. .... No leaks
Upperbearing. . ........... ... . ...... No leaks
Telatemp —upperbearing . . . ............... Normal

FAA APPROVED: 11 MAY 2020 4-2
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R22 SERIES NORMAL PROCEDURES

DAILY OR PREFLIGHT CHECKS (cont’d)
2. Engine Right Side (cont’d)

Upper Sheave Condition . . .................. Check
Lower sheave groove wear . . ...... Smooth & Uniform
Flexcoupling................ No cracks, nuts secure
Yokeflanges .. ....... .. ... ... .. ... ..., No cracks
Steeltubeframe .. ..................... No cracks
Tail rotorcontrol . . ................. No interference

3. Engine Rear

Coolingfannut............... Pin in line with marks
Coolingfan.......... ... .. .. ... .. ..... No cracks
Fanscroll .. ..... ... ... . . . . . . .. ... No cracks
Teletemps — lower bearing . . ............... Normal
Lowerbearing........... ... .. .. . .. No leaks

4. Empennage

Tailsurfaces . . ......... ... ... No cracks
Fasteners . ........... ... ... Secure
Positionlight. . ....... .. ... ... ... .. ... . ... Check
5. Tail Rotor
Gearbox Telatemp . . ....... ... i Normal
GearboX .. ... Oil visible, no leaks
Blades .. .............. Clean and no damage/cracks
Pitchlinks . .. ...... ... ... ... ... ..., No looseness
Teeterbearings .. ................. Check condition
Teeter bearingbolt................. Does not rotate
Control bellcrank . . ........... Free without looseness
6. Tailcone
SKins . ... .. No cracks or dents
Strobe light condition . .. ................... Check
Antenna . . ..... ... .. e Check

FAA APPROVED: 11 MAY 2020 4-3
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DAILY OR PREFLIGHT CHECKS (cont’d)
7. Engine Left Side

Engineoil . ... .. ... . . e 4-6 gt
Oil filter (if installed) . . .. ........... Secure, no leaks
Fuellines . .. ..... .. ... .. . . . ... No leaks
Gascolatordrain. ........... ... .. ... Sample
Throttle linkage . . .. ... ... ... ... .. Operable
| Battery and relay (if located here) . ... ........ Secure
Alternator belttension . .................... Check
Steeltubeframe .. ..................... No cracks
Enginesheetmetal . . ................... No cracks
Exhaustsystem . ...................... No cracks
Engine general condition .. .................. Check
8. Main Fuel Tank
Quantity . .. . oo Check
Fillercap . ...... .o i Tight
| Leakage . . .. ... . e None
9. Main Rotor
CAUTION
Do not pull down on blades to teeter
rotor. To lower a blade, push up on
opposite blade.
Blades................ Clean and no damage/cracks
CAUTION
Verify erosion on lower surface of
blades has not exposed skin-to-spar
bond line. Reference Rotor Systems
description in Section 7.
Pitch changeboots . . . .................. No leaks
Main hingebolts . . ............. Cotter pins installed
Allrodends . ............... Free without looseness
| Allfasteners . .. ...... ... ... ... .. ... Secure
Swashplate scissors . . ....... No excessive looseness
FAA APPROVED: 11 MAY 2020 4-4
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DAILY OR PREFLIGHT CHECKS (cont’d)
10. Fuselage Left Side

Baggage compartment . . . ... ... ... ...... Check
Removable controls . . . ... ...... Secure if installed
Collectivecontrol . . . ................... Clear
SeatBelt........... Check condition and fastened
Door.................... Unlocked and latched
Door hinge safetypins . . . .............. Installed
Landinggear . ............... .. ... Check
Positionlight . . .. ..................... Check
11. Nose Section
Pitottube . . . . .. ... ... ... .. Clear
Windshield condition and cleanliness . . . ... .. Check
Landing lights . . .. .................... Check
Yaw string . . .. ... Check
12. Fuselage Right Side
Landinggear............ .. ... Check
Positionlight . . . .. ........ ... ... ...... Check
Door hinge safety pins . . .. ............. Installed
Baggage compartment . . . ...... ... ... ... Check
13. Cabin Interior
Loose articles . . .. ........... Removed or stowed
Seatbelt..................... Check condition
Instruments, switches, and controls . . Check condition
Clock . . oo e Functioning
CAUTION

For helicopters with removable con-
trols, remove left seat controls if per-
son in that seat is not a rated helicopter
pilot.

CAUTION

Be sure rotor blades are approximately
level to avoid possible tailcone strike.

FAA APPROVED: 11 MAY 2020 4-5
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DAILY OR PREFLIGHT CHECKS (cont’d)

CAUTION

When flying solo, fill left baggage compartment
to capacity before using right compartment.
Avoid placing objects in compartments which
could injure occupant if seat collapses during
a hard landing.

CAUTION

Shorter pilots may require cushion to obtain
full travel of all controls. Verify aft cyclic
travel is not restricted.

BEFORE STARTING ENGINE

Seatbelts.......... ... . i Fastened
Fuel shut-offvalve . .. ....... ... ... ... .. ... .... ON
Cyclic/collective friction . . . . ...... ... ... ... ..., OFF
Cyclic, collective, pedals . . .. ........... Full travel free
Throttle . . . ... ... .. Full travel free
Collective . . . .. ... oo Full down, friction ON
Cyclic...... .. . Neutral, friction ON
Pedals . . ... ... ... . . e Neutral
Rotorbrake . ... ...... ... ... ... .. .. . ... Disengaged
Circuitbreakers . . ... . i i i In
Carbheat......... ... .. i, OFF
Mixture . . ... e e Full rich
Mixture guard™ . ... ... ... . Installed
Primer (ifinstalled) . ... .............. Down and locked
Landinglights . ....... ... ... i OFF
Avionics switch (ifinstalled) . .. .................. OFF
Clutch . . ... e e Disengaged
Altimeter . . ... .. e Set
Governorswitch . ........ ... ... ... .. . .. .. ... ON

* Mixture guard is not used on aircraft with vernier mixture
control on console face.

FAA APPROVED: 21 FEB 2014 4-6
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STARTING ENGINE AND RUN-UP

Throttle twists for priming . . . .. ........... As required
Throttle . . . ... Closed
Battery, strobe switches . . .. .................... ON
N Y Clear
Ignitionswitch . .. ..... ... ... ... ..... Start, then Both
Starter-Onlight. . ...... ... ... ... . .. Out
SetengineRPM . . . ...... ... .. ... .. .. .. ... 50 to 60%
Clutchswitch . ....... ... ... .. . .. ... Engaged
Bladesturning . . ................. Less than 5 seconds
Alternatorswitch . . .. ... ... ... ... . oL ON
Oil pressure within 30 seconds . . .. ... .. 25 psi minimum
Avionics, headsets . ... ... ... ... o ON
Audio alert (if equipped) . . . ... ... Test
Wait for clutch lightout ... .......... Circuit breakers in
Warm-upRPM . . ... ... 70to 75%
Enginegages . .. ..... .. Green
Magdropat 75% RPM ... ........ 7% max in 2 seconds
Carbheat............... CAT rise/drop, set as required
Spragclutchcheck .. ................... Needles split
Doors (ifinstalled) . .. .............. Closed and latched
Limit MAPchart .. ....... ... ... ... ... ...... Check
Cyclic/collective friction . . . . ...... ... ... ... ..., OFF
Governor On, increase throttle . . ... ... .. RPM 102-104%
Warninglights . . . ... ... . Out
Lift collective slightly, reduce RPM . . . .. Horn/light at 97 %
CAUTION

For aircraft which provide low RPM horn
through the audio system, a headset for each
pilot is required to hear the horn.

CAUTION

Avoid continuous operation at rotor speed of
60 to 70% to minimize tail resonance.

CAUTION

On slippery surfaces, be prepared to counter
nose-right rotation with left pedal as governor
increases RPM.

FAA APPROVED: 11 MAY 2020 4-7
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TAKEOFF PROCEDURE

1. Verify doors latched, governor ON, and RPM stabilized
at 102 to 104%.

2. Clear area. Slowly raise collective until aircraft is light
on skids. Reposition cyclic as required for equilibrium,
then gently lift aircraft into hover.

3. Check gages in green and adjust carb heat if required.
| 4. Lower nose and accelerate to climb speed following
profile shown by height-velocity diagram in Section 5.
If RPM drops below 102%, lower collective.
CRUISE
1. Adjust carb heat if required. (See page 4-11.)
2. Verify RPM near top of green arc.

3. Set manifold pressure as desired with collective. Observe
MAP and airspeed limits.

4. Pull RT TRIM knob.

5. Verify gages in green, warning lights out.

CAUTION

In turbulence, reduce power and use a slower
than normal cruise speed. If turbulence is
significant or becomes uncomfortable for the
pilot, use 60 to 70 KIAS.

CAUTION

Exercise extreme care never to inadvertently
pull mixture control as engine stoppage will
result.

CAUTION

In-flight leaning with engine mixture control
is not recommended. Engine stoppage may
result as there is no propeller to keep engine
turning should overleaning occur.

FAA APPROVED: 26 OCT 2016 4-8
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DOORS-OFF OPERATION

Avoid removing left door to protect tail rotor from loose
objects. If left door must be removed, warn passenger
to secure loose objects and to keep head and arms inside
cabin to avoid high velocity airstream.

PRACTICE AUTOROTATION - POWER RECOVERY
1. Adjust carb heat if required. (See page 4-11.)
2. Lower collective to down stop and reduce throttle as
desired for tachometer needle separation.
CAUTION

To avoid inadvertent engine stoppage, do
not chop throttle to simulate a power failure.
Always roll throttle off smoothly. Recover
immediately if engine is rough or engine RPM
continues to drop.

NOTE
Governor is inactive below 80% engine RPM
regardless of governor switch position.

NOTE

When entering autorotation from above 4000
feet, reduce throttle slightly before lowering
collective to prevent engine overspeed.

3. Adjust collective to keep rotor RPM within limits and
adjust throttle for tachometer needle separation.

4. Keep airspeed 60 to 70 KIAS.

5. At about 40 feet AGL, begin cyclic flare to reduce rate
of descent and forward speed.

6. At about 8 feet AGL, apply forward cyclic to level
aircraft and raise collective to control descent. Add
throttle if required to keep RPM in green arc.

FAA APPROVED: 20 JUN 2019 4-9
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PRACTICE AUTOROTATION - POWER RECOVERY (Cont’d)
CAUTION

Simulated engine failures require prompt
lowering of collective to avoid dangerously
low rotor RPM. Catastrophic rotor stall could
occur if the rotor RPM ever drops below 80%
plus 1% per 1000 feet of altitude.

PRACTICE AUTOROTATION - WITH GROUND CONTACT

If practice autorotations with ground contact are required
for demonstration purposes, perform in same manner as
power recovery autorotations except:

Prior to cyclic flare, roll throttle off into overtravel
spring and hold it against hard stop until autorotation
is complete. (This prevents throttle correlator from
adding power when collective is raised.)

Always contact ground with skids level and nose straight
ahead.

CAUTION

The R22 has a light, low-inertia rotor system.
Most of the energy required for an autorotation
is stored in the forward momentum of the
aircraft, not in the rotor. Therefore, a well-
timed cyclic flare is required and rotor RPM
must be kept in the green until just before
ground contact.

NOTE

Have landing gear skid shoes inspected
frequently when practicing autorotations
with ground contact. Rapid wear of skid
shoes may occur.

FAA APPROVED: 26 JUN 2012 4-10
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USE OF CARBURETOR HEAT

Carburetor ice can form in a wide range of atmospheric
conditions, but is most likely to form when OAT is between
-4°C and 30°C (25°F and 86°F) and the difference between
OAT and dew point is less than 15C° (27F°. When
conditions conducive to carburetor ice are suspected, use
carburetor heat as follows:

During Run-up: Use full carburetor heat (it is filtered)
during warm-up to preheat induction system.

During Takeoff, Climb, and Cruise: Use carb heat as
required to keep CAT gage indication out of yellow arc.

During Descent and Autorotation: At power settings
below 18 inches MAP, apply full carb heat regardless
of CAT gage indication. CAT gage does not indicate
correct carburetor temperature below 18 inches MAP.

CAUTION

The pilot may be unaware of carburetor ice
formation as the governor will automatically
increase throttle and maintain constant
manifold pressure and RPM. Therefore, the
pilot must apply carburetor heat as required
whenever icing conditions are suspected.

USE OF CARB HEAT ASSIST

A carburetor heat assist device is installed on R22s with
0-360 engines. The carb heat assist correlates application
of carburetor heat with changes in collective setting to
reduce pilot work load. Lowering collective mechanically
adds heat and raising collective reduces heat. A friction
clutch allows the pilot to override the system and increase
or decrease heat as required.

A latch is provided at the control knob to lock carburetor
heat off. The knob should be left unlatched unless it is
obvious that conditions are not conducive to carburetor
ice. Apply carburetor heat as required if carburetor ice is
a possibility. Monitor CAT gage and readjust as necessary
following lift to hover or any power change.

FAA APPROVED: 26 JUN 2012 4-11
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DESCENT, APPROACH, AND LANDING

1.

Reduce power with collective as desired. Adjust carb
heat as required. Observe airspeed limits.

CAUTION

Do not initiate a descent with forward cyclic.
This can produce a low-G condition. Always
initiate a descent by lowering collective.

. Make final approach into wind at lowest practical rate

of descent with initial airspeed of 60 knots.

. Reduce airspeed and altitude smoothly to hover. (Be

sure rate of descent is less than 300 FPM before
airspeed is reduced below 30 KIAS.)

. From hover, lower collective gradually until ground

contact.

. After initial ground contact, lower collective to full down

position.

CAUTION

When landing on a slope, return cyclic control
to neutral before reducing rotor RPM.

CAUTION

Never leave helicopter flight controls
unattended while engine is running.

CAUTION

Hold throttle closed if passenger is entering
or exiting with engine running and left seat
collective installed.

FAA APPROVED: 26 OCT 2016 4-12
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SHUTDOWN PROCEDURE

Collective down, RPM 70-75% .. ........... Friction ON
Cyclicand pedalsneutral . . ............... Friction ON
CHTdrop. ... oo Throttle closed
Clutchswitch . ........ ... ... .. ... ...... Disengage
Wait30seconds . . . ........ ... .. ..., Mixture OFF
Mixtureguard . . ........ ... ... .. Back on mixture
Wait30seconds . . . ................ Apply rotor brake
Clutchlight .. ...... ... ... .. Extinguishes
Avionics, alt, battery, and ignition switches . . . ... ... OFF
NOTE

If ambient temperature is above 100°F
(38°C), cool down at 70-75% RPM for at
least one minute before reducing to idle.

NOTE

During idle and after engine shutdown, pilot
should uncover one ear and listen for unusual
noise which may indicate impending failure of
a bearing or other component.

CAUTION

Do not slow rotor by raising collective during
shutdown. Blades may flap and strike tailcone.

FAA APPROVED: 11 MAY 2020 4-13
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NOISE ABATEMENT

To improve the quality of our environment and to dissuade
overly restrictive ordinances against helicopters, it is
imperative that every pilot minimize noise irritation to the
public. Following are several techniques which should be
employed when possible.

1.

Avoid flying over outdoor assemblies of people. When
this cannot be avoided, fly as high as practical, preferably
over 2000 feet AGL.

. Avoid blade slap. Blade slap usually occurs during

shallow high-speed descents, especially during turns. It
can be avoided by using slower, steeper descents. With
the right door removed, the pilot can easily determine
those flight conditions which produce blade slap and
develop piloting techniques to eliminate or reduce it.

. When departing from or approaching a landing site, avoid

prolonged flight over noise-sensitive areas. Always fly
above 500 feet AGL and preferably above 1000 feet
AGL.

. Repetitive noise is far more irritating than a single

occurrence. |If you must fly over the same area more
than once, vary your flight path to not overfly the same
buildings each time.

. When overflying populated areas, look ahead and select

the least noise-sensitive route.

NOTE

Above procedures do not apply where
they would conflict with Air Traffic Control
clearances or instructions or when, in the
pilot’s judgment, they would result in an
unsafe flight path.

FAA APPROVED: 26 JUN 2012 4-14
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ROBINSON SECTION 6
R22 SERIES WEIGHT AND BALANCE

SECTION 6
WEIGHT AND BALANCE

GENERAL

The helicopter must be flown only within weight and
balance limits specified in Section 2. Loadings outside
these limits can result in insufficient control travel for safe
operation.

The center of gravity may be adjusted by adding removable
ballast (any appropriate item of mass) to an under-seat
baggage compartment. Recalculate weight and balance
after adding ballast, and verify ballast meets baggage
compartment limits given in Section 2.

Loaded helicopter weight and balance can be determined
using the method given under LOADING INSTRUCTIONS.

In accordance with FAA procedures, the detail weight
and balance data of this section are not subject to
FAA approval. The loading instructions of this section,
however, have been approved by the FAA as satisfying all
requirements for instructions on loading of the rotorcraft
within approved limits of weight and center of gravity and
on maintaining the loading within such limits.

CAUTION

Fuel burn causes CG to move forward during
flight. Always determine safe loading with empty
fuel as well as with takeoff fuel. Payload may be
limited by forward CG as fuel is burned.

REVISED: 21 FEB 2014 6-1
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WEIGHT AND BALANCE RECORD

The following form should be used to maintain a continuous
record of your helicopter’s weight and balance. Each time
an item of equipment is removed or installed, an entry
must be made and the new empty CG determined. The
original factory weight and balance and an equipment list
is supplied with each helicopter on a form which is inserted
at the end of this section. This weight and balance provides
the first entry in the Weight and Balance Record form.

NOTE

Calculated CG with full fuel and 135 Ib pilot (130
Ib pilot without auxiliary fuel tank) must be within
CG limits. Following modification, adjustment
to fixed nose ballast may be required. See R22
Maintenance Manual.

REVISED: 21 FEB 2014 6-2
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R22 SERIES

SECTION 6

WEIGHT AND BALANCE

LOADING INSTRUCTIONS

The following table may be used when calculating loaded
helicopter weight and CG position.

COMMON ITEM WEIGHT & CG

ltem Weight Longitudinal Lateral arm (in.)
(Ib) arm (in.) (+ = right side)

Pilot and baggage .
under right seat 78.0 +10.7
Passenger and
baggage under 78.0* —9.3
left seat
Main fuel* * 108.6 —11.0
Aux fuel** 103.8 +11.2
Doors 5.2 each 77.5 +21.0
Removable cyclic 0.8 68.0 —8.0
Removable 1.0 80.7 —19.5
collective
Removable pedals
(both pedals) 0.8 46.5 —9.5

* Use 79.0 in. for aircraft prior to S/N 0256 with early-style
seats. If additional backrest cushion is used, subtract thickness
of compressed cushion.

** A longitudinal arm of 106.9 in. may be used for combined
main and aux fuel.

REVISED: 21 FEB 2014
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LOADING INSTRUCTIONS (cont’d)

The following sample calculation demonstrates how to
determine loaded helicopter weight and center of gravity.
A worksheet is provided on the page following the sample
calculation for a weight and balance calculation for your
helicopter. These may be compared with the CG limits
given in Section 2 to determine safe loading. Both takeoff
and empty fuel conditions must be within limits.

Lateral CG usually falls well within limits for conventional
loadings. If an unusual lateral installation or loading occurs,
lateral CG should be checked against the CG limits given
in Section 2. The lateral reference datum is the aircraft
centerline with items to the right positive and items to the
left negative.

REVISED: 21 FEB 2014 6-5




ROBINSON SECTION 6
R22 SERIES WEIGHT AND BALANCE

LOADING INSTRUCTIONS (cont’d)
SAMPLE LOADING CALCULATION

Location Moment
ltem W(Pi:ght LX?ng{ I_a’;i.n'.o\)rm Long. Lat.
(in.) + :.Right (in.-1b) (in.-1b)
Side
Basic empty weight 880 104.0 —0.1 91,520 —88
Remove right door —5.2 77.5 21.0 —403 —109
Remove left door 77.5 —21.0
Remove cyclic 68.0 —8.0
Remove collective 80.7 —19.5
Remove pedals (both) 46.5 —9.5
Right seat pilot and baggage 170 78.0 10.7] 13,260 1819
Left seat passenger and baggage 160 78.0 —9.3| 12,480| —1488
Zero usable fuel weight and CG* | 1204.8 97.0 0.1| 116,857 134
Usable main fuel at 6 Ib/gal. 101.4 108.6 —11.0 11,012 —1115
Usable aux fuel at 6 Ib/gal. 56.4 103.8 11.2 5854 632
Takeoff Gross Weight and CG* 1362.6 98.1 —0.3] 133,723 —349

* CG location (arm) for loaded helicopter is determined by dividing total moment by
total weight.

REVISED: 21 FEB 2014 6-6
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SECTION 6
WEIGHT AND BALANCE

LOADING INSTRUCTIONS (cont’d)
LOADING CALCULATION WORKSHEET

Location Moment
ltem W(Pi;ght LX?ng{ I_a’;i.n'.o\)rm Long. Lat.
(in.) + :.Right (in.-1b) (in.-1b)
Side
Basic empty weight
Remove right door 77.5 21.0
Remove left door 77.5 —21.0
Remove cyclic 68.0 —8.0
Remove collective 80.7 —19.5
Remove pedals (both) 46.5 —9.5
Right seat pilot and baggage 78.0 10.7
Left seat passenger and baggage 78.0 —9.3
Zero usable fuel weight and CG*
Usable main fuel at 6 Ib/gal. 108.6** —11.0
Usable aux fuel at 6 Ib/gal. 103.8** 11.2
Takeoff Gross Weight and CG*

* CG location (arm) for loaded helicopter is determined by dividing total moment by

total weight.

** A longitudinal arm of 106.9 in. may be used for combined main and aux fuel. Do not
use combined main and aux fuel if calculating lateral arm.

REVISED: 21 FEB 2014
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SECTION 7

SYSTEMS DESCRIPTION
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R22 SERIES SYSTEMS DESCRIPTION

SECTION 7
SYSTEMS DESCRIPTION

GENERAL

The R22 is a two-place, single main rotor, single engine
helicopter constructed primarily of metal and equipped
with skid-type landing gear.

The primary fuselage structure is welded steel tubing and
riveted aluminum sheet. The tailcone is a monocoque
structure in which aluminum skins carry primary loads.
Fiberglass and thermoplastics are used in the secondary
cabin structure, engine cooling shrouds, and various other
ducts and fairings. The cabin doors are also constructed
of fiberglass and thermoplastics.

A right-side cowl door provides access to the main gearbox
and drive system. Additional access to controls and other
components for maintenance is provided by removable
panels and cowlings.

Stainless steel firewalls are located forward of and above
the engine.

Both cabin doors are removable. Refer to Section 8 for
removal and installation procedures.

REVISED: 5 MAR 2015 7-1
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ROTOR SYSTEMS

The main rotor has two all-metal blades mounted to the
hub by coning hinges. The hub is mounted to the shaft
by a teeter hinge. The coning and teeter hinges use self-
lubricated bearings. Droop stops for the main rotor blades
provide a teeter hinge friction restraint which normally
prevents the rotor from teetering while stopping or starting.
Pitch change bearings for each blade are enclosed in a
housing at the blade root. The housing is filled with oil and
sealed with an elastomeric boot. Each blade has a thick
stainless steel spar at the leading edge which is resistant
to corrosion and erosion. The skins are bonded to the spar
approximately one inch aft of the leading edge. Blades
must be refinished if the paint erodes to bare metal at the
skin-to-spar bond line. Bond may be damaged if bond line
is exposed.

s e
a5

SIUHIT IR

Sawq TO SFAR Prkan | uf =

Meadd ACTOR BLADE TOMSTRUCTHIRN

The tail rotor has two all-metal blades and a teetering hub
with a fixed coning angle. The pitch change bearings
have self-lubricated liners. The teeter hinge bearings are
elastomeric or have self-lubricated liners. The tail rotor
blades are constructed with aluminum skins and root
fittings. Maintaining the paint finish will reduce corrosion
and erosion.

REVISED: 21 FEB 2014 7-2
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DRIVE SYSTEM

A vee-belt sheave is bolted directly to the engine output
shaft. Vee-belts transmit power to the upper sheave
which has an overrunning clutch contained in its hub. The
inner shaft of the clutch transmits power forward to the
main rotor and aft to the tail rotor. Flexible couplings are
located at the main gearbox input and at each end of the
long tail rotor drive shaft.

The main gearbox contains a single-stage spiral-bevel gear
set which is splash lubricated. A cooling duct under the
box is connected to the top of the engine shroud. The
main gearbox is supported by four rubber mounts.

The long tail rotor drive shaft has no support bearings
but has a lightly-loaded damper bearing. The tail gearbox
contains a single 90° splash-lubricated spiral-bevel gear set.

POWERPLANT

One Lycoming four-cylinder, horizontally-opposed, over-
head-valve, air-cooled, carbureted engine with a wet sump
oil system powers the helicopter. The engine is equipped
with a starter, alternator, shielded ignition, two magnetos,
muffler, oil cooler, and induction air filter. See Sections 1
and 2 for powerplant specifications and limitations.

A direct-drive, squirrel-cage fan mounted to the engine
output shaft supplies cooling air to the cylinders and oil
cooler via a fiberglass and aluminum shroud.

Induction air enters through an inlet on the right side of
the fuselage and passes through a flexible duct to the
carburetor air box. A hot air scoop supplies heated air to
the air box. A sliding valve controlled by the pilot allows
either cool or warm air to flow into the box, through the air
filter, and up into the carburetor.

The pilot should read and adhere to procedures recom-
mended in the Lycoming Operator’s Manual to obtain max-
imum engine life and efficiency.

REVISED: 21 FEB 2014 7-3
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FLIGHT CONTROLS

Dual controls are standard equipment and all primary
controls are actuated through push-pull tubes and
bellcranks. Bearings used throughout the control system
are either sealed ball bearings which do not require
lubrication or have self-lubricated liners.

Flight control operation is conventional. The cyclic is center
mounted with the left and right control grips mounted to a
cross tube which pivots on the center cyclic post. On later
aircraft, the pilot’s cyclic grip angle can be adjusted fore
and aft relative to the cross tube by a mechanic to achieve
the most comfortable hand position. The most forward
position provides the most control clearance at aft cyclic
for larger pilots. Pilots should always verify the ability to
apply full control travel prior to flight.

Collective operation is conventional. The engine throttle
is correlated to collective inputs through a mechanical
linkage. When the collective is raised, the throttle is
opened and when the collective is lowered, the throttle is
closed. The collective stick also incorporates a twist grip
throttle control which is described in the Engine Controls
section.

CAUTION

Above 4000 feet, throttle-collective correla-
tion and governor are less effective. There-
fore, power changes should be slow and
smooth.

CAUTION

At high power settings above 4000 feet, the
throttle is frequently wide open and RPM
must be controlled with collective.

REVISED: 21 FEB 2014 7-4
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REMOVABLE FLIGHT CONTROLS

Left seat pilot controls may be removed and installed by
maintenance personnel or pilots as follows:

1. To remove cyclic grip, remove quick-release pin by
depressing button and pulling, then pull outward on
left grip while supporting cyclic center post. To install
removable cyclic grip, use reverse procedure.

NOTE

Later aircraft have a knurled ring next to the
quick-release pin which may be hand tightened
to eliminate freeplay. The ring must be loose
(rotate counterclockwise looking inboard) to
remove pin.

CAUTION

After removing cyclic grip, place plastic cap
on exposed cyclic cross tube to prevent
possible injury to left seat passenger.

2. To remove collective, push boot aft to expose locking
pins. Depress locking pins and pull forward on stick. To
install, use reverse procedure. It may be necessary to
rotate stick slightly to allow pins to snap into place.

CAUTION

When collective is installed, ensure that both
locking pins are fully engaged through holes
on each side.

3. To remove tail rotor pedals, depress locking pin while
twisting pedal counterclockwise, then pull up. To
install, use reverse procedure.

REVISED: 21 FEB 2014 7-5
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RPNV GOVERNOR

The governor maintains engine RPM by sensing changes
and applying corrective throttle inputs through a friction
clutch which can be easily overridden by the pilot. The
governor is active only above 80% engine RPM and can be
switched on or off using the toggle switch on the end of
the right seat collective.

The governor is designed to assist in controlling RPM under
normal conditions. It may not prevent over- or under-speed
conditions generated by aggressive flight maneuvers.

CAUTION

When operating at high density altitudes,
governor response rate may be too slow to
prevent overspeed during gusts, pull-ups, or
when lowering collective.

REVISED: 21 FEB 2014 7-6
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CONTROL TRIM AND FRICTION

Balancing trim springs are incorporated in the cyclic and
collective controls. The collective-up spring balances the
rotor loads, allowing the pilot to remove his left hand from
the collective during most flight regimes. The longitudinal
cyclic has a fixed bungee spring which cancels most
longitudinal stick forces during cruise flight.

The lateral cyclic is equipped with an on-off trim spring
to cancel the left stick force which occurs during high
speed flight. The spring is actuated by a push-pull knob
located just forward of the cyclic stick. For S/N 550 and
subsequent, fine adjustment of the trim force is controlled
by the knob located on the left side of the console.

CAUTION

If mixture control is inadvertently pulled in
flight, engine stoppage will result. To avoid
pulling wrong control, always reach around
left side of cyclic center post to actuate
lateral trim.

Cyclic and collective controls are equipped with adjustable
friction devices. The collective friction lever is located near |
the aft end of the pilot’s collective stick. It is actuated aft
to increase friction and forward to release it.

The cyclic friction knob is located left of the cyclic center
post. Turning the knob clockwise applies friction to both
longitudinal and lateral cyclic. |

CAUTION

Control friction must be used with caution
during flight. Excessive friction may make
the helicopter difficult to control.

The pedals actuate push-pull controls connected directly
to the tail rotor pitch control and do not incorporate any
trim spring or friction devices.

REVISED: 26 OCT 2016 7-7
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ENGINE CONTROLS

A twist-grip throttle control is located on each collective
stick. The controls are interconnected and actuate the
throttle valve through a mechanical linkage. The engine
throttle is also correlated to collective inputs through a
mechanical linkage. When the collective is raised, the
throttle is opened and when the collective is lowered, the
throttle is closed.

The electronic engine governor makes minor throttle
adjustments by rotating the twist grip to maintain RPM
within power-on limits. Manual manipulation of the twist
grip is not typically required except during start up, shut
down, autorotation practice, and emergencies.

An overtravel spring located in the throttle linkage allows
the pilot to roll throttle off beyond the idle stop prior to a
ground contact (run-on) autorotation landing. This prevents
the throttle from opening when the collective is raised.

Correct throttle linkage adjustment may be verified during
preflight by rolling the twist-grip through the overtravel
spring and holding against the hard idle stop. The
carburetor throttle arm should just barely start to move
when the collective is raised full up.

Other engine controls include a mixture control located
forward and to the right of the cyclic center post and a
carburetor heat control located to the right and aft of the
cyclic. R22s with O-360 engines are equipped with Carb
Heat Assist which is described in Section 4.

CAUTION

In-flight leaning with mixture control is not
recommended. If mixture is leaned on the
ground at high altitude, be sure it is pushed
back in before descending to lower altitude.
Otherwise, engine may quit.

NOTE

On some aircraft, the mixture control is
located on the console face. The mixture
guard is not used with this mixture control.

REVISED: 21 FEB 2014 7-8
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CLUTCH ACTUATOR

After the engine is started, it is coupled to the rotor drive
system through vee-belts which are tensioned by raising
the upper drive sheave. An electric actuator, located
between the drive sheaves, raises the upper sheave when
the pilot engages the clutch switch. The actuator senses
compressive load (belt tension) and switches off when
the vee-belts are properly tensioned. The clutch caution
light illuminates whenever the actuator circuit is energized,
either engaging, disengaging, or retensioning the belts.
The light stays on until the belts are properly tensioned or
completely disengaged.

Belt slack during engine start should be adjusted such
that blades begin turning within five seconds of clutch
engagement. Excessive slack may cause belts to jump out
of sheave grooves during start. Periodic readjustment by a
mechanic may be required as belts wear in service.

A fuse located on or near the test switch panel prevents an
actuator motor overload from tripping the circuit breaker.
If the fuse blows, the actuator motor will stop but the
clutch caution light will remain illuminated. An open
circuit breaker removes power from both the motor and
the light. With an open circuit breaker, no belt tensioning
will occur, and the light will not function to indicate an
abnormal condition.

CAUTION

Never take off while clutch caution light is on.

REVISED: 26 OCT 2016 7-9
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FUEL SYSTEM

The fuel system is gravity-flow (no fuel pumps) and
includes a main tank, an optional auxiliary tank, a shutoff
valve control located behind the left seat, and a strainer
(gascolator). Fuel tanks on later aircraft have flexible
bladders in aluminum enclosures while earlier aircraft use
all-aluminum tanks. Fuel tank air vents are located inside
the mast fairing.

Plunger-style drain valves are provided for the gascolator
and for each fuel tank sump. The gascolator is located
on the lower left side of the firewall. The drain valves for
the auxiliary tank and bladder-style main tank are located
inside the cowl door below the auxiliary tank. Plastic tubes
attached to the valves allow fuel to be drained overboard.
Fuel samples are taken by pushing on the plunger(s). For
all-aluminum main tanks, the drain is located on the left
side of the fuselage and is opened by pushing in on the
plastic tube. On newer helicopters, a glass tube stowed
inside the upper, aft cowl door is provided which may be
used to catch the fuel samples. Fuel should be sampled
from all three locations prior to the first flight of the day
and after refueling to verify no contamination and correct
grade.

The fuel gages are electrically operated by float-type
transmitters in the tanks. When the gages read E the
tanks are empty except for a small quantity of unusable
fuel. The low fuel caution light is actuated by a separate
electric sender located on the bottom of the main tank.

The auxiliary tank is interconnected with the main tank and
is located somewhat higher so it will become empty first
while fuel still remains in the main tank. The fuel shutoff
valve controls flow from both tanks to the engine.

REVISED: 26 OCT 2016 7-10
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ELECTRICAL SYSTEM

A 14-volt DC electrical system which includes an alternator
and a sealed lead-acid battery is standard. The battery is
located either in the engine compartment or beneath the
instrument console.

The circuit breaker panel is on the ledge just forward of
the left seat. Breakers are marked to indicate function
and amperage. Inflight reset of circuit breakers is not
recommended.

The battery switch controls the battery relay which
disconnects the battery from the electrical system. A wire
protected by a fuse near the battery bypasses the battery
relay to allow both tachometers and the clock to continue
to receive battery power with the battery switch off.

The alternator control unit protects the electrical system
from overvoltage conditions. The ammeter indicates
current to the battery (“—" indicates discharge). An ALT
caution light or ammeter discharge indication in flight
indicates low voltage and possible alternator failure. Turn
off nonessential electrical equipment and switch alternator
off then back on after one second to reset alternator
control unit. If ALT light stays on or ammeter still indicates
discharge, land as soon as practical.

CAUTION

Continued flight without functioning alterna-
tor can result in loss of power to tachome-
ters, producing a hazardous flight condition.

NOTE

Except for emergency procedures, do not
operate alternator with battery switched off.
The battery helps protect electrical equip-
ment from voltage spikes.

Later aircraft have an avionics master switch which controls

power to the avionics bus. This allows all avionics to be
switched on and off by a single switch.

REVISED: 11 MAY 2020 7-11
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ELECTRICAL SYSTEM (cont’d)
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ELECTRICAL SYSTEM (cont’d)
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ELECTRICAL SYSTEM (cont’d)
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ELECTRICAL SYSTEM (cont’d)
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ELECTRICAL SYSTEM (cont’d)
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LIGHTING SYSTEM

A red anti-collision light is installed on the tailcone and is
controlled by the strobe switch. Position lights are installed
on each side of the cabin and in the tail and are controlled
by the nav lights switch. Post and internal lights (earlier
aircraft) or a light at the top of the windshield (later aircraft)
illuminate the instruments. Instrument lighting is active
when the nav lights switch is on and lighting is dimmed
via the knob above the nav lights switch. An overhead
map light mounted on a swivel is controlled by an adjacent
switch. The map light may be used for emergency lighting
of the instrument panel.

Two landing lights are installed in the nose at different
vertical angles to increase the lighted area. One landing
light switch controls both lights and is located on the cyclic
center post.

NOTE

Landing lights operate only when clutch
actuator switch is in the engage position.

NOTE

Continuous operation of landing and position
lights in flight is recommended to promote
collision avoidance.
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INSTRUMENT PANEL

Standard primary instruments include an airspeed indicator,
engine and rotor dual tachometer, altimeter, manifold
pressure gage, and magnetic compass. Engine gages
include an ammeter, oil pressure, oil temperature, cylinder
head temperature, and fuel quantity for main and aux (if
installed) tanks. Also standard are a clock, a carburetor
air temperature gage, and a digital outside air temperature
gage. An hourmeter is located on the ledge just forward
of the pilot’s seat.

Views of typical instrument panels are given on the
following pages. Pilots should familiarize themselves with
panel layout and equipment installations for each specific
aircraft that they fly.

OPTIONAL AVIONICS

A wide range of optional avionics are available for
the R22. It is not practical to provide a description of
all equipment in this manual. All aircraft are delivered
with the manufacturers’ operating manuals for each
piece of installed equipment. Pilots are referred to the
manufacturers’ manuals for detailed operating instructions.
Additional information for more complex options such
as primary flight displays (PFDs) may be found in the
Optional Avionics Supplement in Section 9. Good practice
dictates becoming familiar with installed equipment before
operating an aircraft.
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. VERTICAL SPEED INDICATOR 20. CARB AIR TEMP OR CLOCK

. MANIFOLD PRESSURE GAGE 26. CLUTCH ACTUATOR SWITCH
. CLUTCH ACTUATOR LIGHT 27. ALTERNATOR SWITCH

. M.R. GEARBOX TEMP LIGHT 28. BATTERY SWITCH

10. M.R. GEARBOX CHIP LIGHT 29. IGNITION SWITCH

11. CARBON MONOXIDE LIGHT 30. INTERCOM

1

2. OPTIONAL INSTRUMENT 21. ENGINE INSTRUMENTS

3. AIRSPEED INDICATOR 22. PANEL LIGHTS DIMMER

4. ENGINE AND ROTOR TACHS 23. ROTOR BRAKE LIGHT

5. ALTIMETER 24. NAVIGATION LIGHTS SWITCH
6. OPTIONAL INSTRUMENT 25. STROBE LIGHT SWITCH

7

8

9

12. STARTER-ON LIGHT 31. OUTSIDE AIR TEMP/VOLTMETER
13. T.R. GEARBOX CHIP LIGHT 32. CABIN AIR

14. LOW FUEL LIGHT 33. CYCLIC FRICTION

15. LOW RPM LIGHT 34. CYCLIC RIGHT TRIM

16. ALT LOW VOLTAGE LIGHT 35. MIXTURE CONTROL

17. OIL PRESSURE LIGHT 36. ELT SWITCH (OPTIONAL)

18. GOVERNOR-OFF LIGHT 37. CARBURETOR HEAT

19. CLOCK OR CARB AIR TEMP

INSTRUMENT PANEL - TYPICAL (EARLIER AIRCRAFT)
(Exact panel configuration may vary with optional equipment and
date of helicopter manufacture.)
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ENGINE AND ROTOR TACHS
AIRSPEED INDICATOR
ARTIFICIAL HORIZON
ALTIMETER

MANIFOLD PRESSURE GAGE
TURN COORDINATOR

HSI

VERTICAL SPEED INDICATOR
OPTIONAL INSTRUMENT
OPTIONAL INSTRUMENT

. M.R. GEARBOX TEMP LIGHT
. MARKER BEACON

. T.R. GEARBOX CHIP LIGHT

. M.R. GEARBOX CHIP LIGHT
. STARTER-ON LIGHT

LOW RPM LIGHT

. LOW FUEL LIGHT

. CARBON MONOXIDE LIGHT
. CLUTCH ACTUATOR LIGHT
. GOVERNOR-OFF LIGHT

. ALT LOW VOLTAGE LIGHT
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

OIL PRESSURE LIGHT
ROTOR BRAKE LIGHT
CARBURETOR AIR TEMP
CLOCK

ENGINE INSTRUMENTS
PANEL LIGHTS DIMMER
NAVIGATION LIGHTS SWITCH
STROBE LIGHT SWITCH
CLUTCH ACTUATOR SWITCH
ALTERNATOR SWITCH
BATTERY SWITCH
IGNITION SWITCH
INTERCOM

OUTSIDE AIR TEMP
CABIN AIR

CYCLIC FRICTION
CYCLIC RIGHT TRIM
MIXTURE CONTROL

ELT SWITCH (OPTIONAL)
HSI SLAVE CONTROL
CARBURETOR HEAT

OPTIONAL INSTRUMENT PANEL (EARLIER AIRCRAFT)
(Exact panel configuration may vary with optional equipment and
date of helicopter manufacture.)
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1. VERTICAL SPEED INDICATOR 21. IGNITION SWITCH
2. AIRSPEED INDICATOR 22. PILOT’'S SIDE CONSOLE (OPT'L)
3. ENGINE AND ROTOR TACHS 23. ENGINE INSTRUMENTS
4. OPTIONAL INSTRUMENT 24. CARBURETOR AIR TEMP
5. ALTIMETER 25. CLOCK
6. MANIFOLD PRESSURE GAGE 26. PANEL LIGHTS DIMMER
7. CLUTCH ACTUATOR SWITCH 27. NAVIGATION LIGHTS SWITCH
8. CLUTCH ACTUATOR LIGHT 28. ANTI-COLLISION LIGHT SWITCH
9. M.R. GEARBOX TEMP LIGHT 29. AVIONICS MASTER SWITCH
10. M.R. GEARBOX CHIP LIGHT 30. ALTERNATOR SWITCH
11. CARBON MONOXIDE LIGHT 31. BATTERY SWITCH
12. STARTER-ON LIGHT 32. CABIN AIR
13. T.R. GEARBOX CHIP LIGHT 33. INTERCOM
14. LOW FUEL LIGHT 34. OUTSIDE AIR TEMP/VOLTMETER
15. LOW RPM LIGHT 35. AVIONICS STACK
16. ALT LOW VOLTAGE LIGHT 36. CYCLIC RIGHT TRIM
17. OIL PRESSURE LIGHT 37. CYCLIC FRICTION
18. GOVERNOR-OFF LIGHT 38. ELT SWITCH (OPTIONAL)
19. FULL THROTTLE LIGHT 39. MIXTURE CONTROL
20. ROTOR BRAKE LIGHT 40. CARBURETOR HEAT

INSTRUMENT PANEL - TYPICAL (LATER AIRCRAFT)
(Exact panel configuration may vary with optional equipment and
date of helicopter manufacture.)
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AUDIO SYSTEM

A voice-activated intercom/audio system is standard and
is controlled by a small control panel above the avionics
stack. The ICS volume knob controls intercom volume but
does not affect radio volume. The VOX squelch knob is
used to set the threshold volume at which the intercom is
activated. When the VOX knob is turned fully clockwise,
keying is required to activate the intercom. Later intercom
systems include a music input jack located on the circuit
breaker panel. This input is muted when the intercom is
active, when transmitting, and during reception of radio
signals.

Headset jacks are located in the ceiling near each seat. The
cyclic grips are equipped with either transmit and intercom
buttons or trigger-style intercom/transmit switches. For
the trigger-style switch, the first detent activates the
intercom and the second detent transmits. An additional
intercom button is located on the left-hand floor or seat
support.

Earlier R22s are equipped with an intercom system that
operates in either push-to-talk (PTT) or hot mic modes. A
toggle switch to the left of the cyclic center post is used
to change modes. In PTT mode, the intercom is activated
using the intercom buttons.

Audio control panels from several manufacturers are offered
as options in place of the standard intercom system. Pilots
should consult the manufacturer’s operating instructions if
an audio panel is installed.
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PITOT-STATIC SYSTEM

The pitot-static system supplies air pressure to operate the
airspeed indicator, altimeter, and vertical speed indicator.
The pitot tube is located on the front edge of the mast
fairing. The static source is located inside the aft cowling
inboard of the cowl door hinge.

Water can be drained from pitot-static lines by removing
the plastic drain plugs which are accessible through the
inspection panel on the underside of the cabin. Draining
lines should only be required if the airspeed indicator or
altimeter appears erratic.

Pitot and static sources should be inspected frequently to
verify no bugs or other obstructions.

DUAL TACHOMETER

An electronic engine and rotor dual tachometer is standard.
Engine tachometer signal is provided by magneto breaker
points. Rotor tachometer signal is provided by two
magnetic senders at the main gearbox drive yoke. Each
tachometer is on a separate circuit with its own circuit
breaker. With battery and alternator switches off, the
tachometers continue to receive power from the battery
through a bypass circuit as long as the clutch actuator
switch is in the engage position.

NOTE

Do not stow helicopter with clutch switch
engaged. The tachometers are powered with
the clutch engaged and will discharge the
battery.
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WARNING AND CAUTION LIGHTS

Warning and caution lights include clutch, main gearbox
over-temperature, main and tail gearbox chip, starter
on (later aircraft), low fuel, low RPM, alternator, low oil
pressure, rotor brake, governor off, carbon monoxide
(aircraft with cabin heater), and full throttle (later aircraft).
The clutch light indicates that the clutch actuator is
operating. The low RPM light and horn indicate rotor
RPM at 97% or below. The low oil pressure and low fuel
lights are actuated by sensors in those systems and are
independent of the gage indicators. The alternator light
warns of a possible alternator failure. The governor-off
light indicates the RPM governor is switched off.

The main and tail gearbox chip detectors are magnetic
devices located in the drain plug of each gearbox. When
metallic particles are drawn to the magnets they close
an electrical circuit, illuminating the caution light. Metal
particles may be caused by a failing bearing or gear, thus
giving warning of impending gearbox failure. The main
gearbox over-temp light is actuated by a temperature
switch located near the input pinion.

The carbon monoxide light is actuated by a sensor above
the pilot’s heater outlet and indicates elevated cabin carbon
monoxide levels.

The full throttle light is activated by a switch in the throttle
linkage and indicates that the engine is near full throttle.

AUDIO ALERTS

All R22 helicopters have a low-RPM horn which sounds
when rotor RPM is below 97%. The horn is muted when
the collective is fully down. On earlier aircraft, the horn
is provided by a speaker in the side of the instrument
console. On later aircraft, a tone generator in the audio
system provides the horn through crew headsets.

Later aircraft include a high rotor RPM alert through the
headsets. A warble tone (high/low tone) indicates rotor
RPM is approaching 110%. A test button on the instrument
panel permits pre-flight or in-flight testing of the high-RPM
alert.

REVISED: 11 MAY 2020 7-24



ROBINSON SECTION 7
R22 SERIES SYSTEMS DESCRIPTION

AUDIO ALERTS (Cont’d)

Additional audio alerts may be provided in the headsets
depending on optional equipment installed, such as terrain
and traffic warnings.

ENGINE MONITORING UNIT

Later aircraft are equipped with an Engine Monitoring
Unit (EMU), which is a digital recording device within the
engine RPM governor control box. The EMU continuously
monitors engine and rotor speed, engine oil temperature,
cylinder head temperature, manifold pressure, ambient
pressure, and outside air temperature.

EMU status is indicated by an amber light located in the
right-side baggage compartment on the aft seat support
panel. The EMU requires approximately ten seconds to
complete a self-test after the aircraft battery is switched
on. Once the self-test is complete, steady illumination of
the light means normal EMU operation. A slowly flashing
light (once every two seconds) or no light means there is
a fault in the EMU’s senders or circuitry. A fast flashing
light (four times per second) indicates the EMU has
detected an exceedance. EMU data can be downloaded
to a computer with the appropriate software. A fault or
exceedance should be investigated and the indication reset
by a qualified mechanic prior to the next flight. Current
exceedances may be reviewed (but not reset) on an Apple
mobile device using an application available through the
Robinson website.

The EMU is intended to be used only as a maintenance aid.
It remains the pilot’s responsibility to report any observed
exceedances.
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CABIN HEATING AND VENTILATION

Fresh air vents are located in each door and in the nose.
Door vents are opened and closed using the knob near
the vent door hinge. On earlier aircraft, pushing in on the
knob will seal and lock the door vents closed. On later
aircraft, a rotating knob is provided to lock the vents. For
maximum ventilation, open door vents wide during hover
but only one inch or less during cruise. The rotating knob
can be used to hold vents partially open.

The fresh air inlet in the nose is opened by pulling the
cabin air knob on the console face. Air from the nose
inlet is directed along inside surface of the windshield for
defogging as well as for ventilation.

A cabin heater is optional. It consists of a muffler heat
shroud, a control valve at the firewall, an outlet grille
forward of the tail rotor pedals, and interconnecting ducting.
A heater control knob located on the ledge forward of the
pilot’s seat actuates the valve which directs heat either
into the cabin or out an overboard discharge on the cabin
underside. Earlier aircraft have an electric blower with a
switch next to the control knob to turn the blower on. On
later aircraft, heater air is taken from the engine cooling
shroud and a blower is not required.

CAUTION

In case of an in-flight engine fire, heater
control knob should be pushed off to seal
cabin area from engine compartment.

NOTE

On aircraft with a heater blower, have the
heater shroud removed during warm seasons
to prolong muffler life.
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SEATS, BELTS, AND BAGGAGE

The seats are not adjustable but each helicopter is supplied
with a cushion which can be placed behind the pilot to
position him farther forward. This allows shorter pilots
to reach the pedals, the cyclic grip in its most forward
position, and controls on the center console.

Each seat is equipped with a combined lap belt and inertia
reel shoulder strap. The inertia reel is normally free but
will lock if there is sudden movement as would occur in
an accident.

A baggage compartment is located under each seat. Seat
cushions hinge forward for access.

LANDING GEAR

A skid-type landing gear is used. Most hard landings
will be absorbed elastically. However, in an extremely
hard landing, the struts will hinge up and outward as the
crosstube yields (becomes permanently bent) to absorb the
impact. Slight crosstube yielding is acceptable. However,
yielding which allows the tail skid to be within 34 inches
(24 inches for R22 Standard or HP) of the ground when
the helicopter is sitting empty on level pavement requires
crosstube replacement.

Abrasion-resistant wear shoes are mounted on the bottom
of the skids. These shoes should be inspected periodically,
particularly if autorotation landings with ground contact
have been performed. Have skid shoes replaced whenever
the thinnest point in the wear area is less than 0.06 inches
(1.5 mm).
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ROTOR BRAKE

If installed, the rotor brake is mounted on the aft end of
the main gearbox and is actuated by a cable connected
to a pull handle located above and behind the pilot’s left
shoulder. To stop the rotor, use the following procedure:

1. After pulling mixture off, wait at least 30 seconds.

2. Pull brake handle forward and down using moderate
force (approximately 10 Ib).

3. After rotor stops, it is recommended to use the rotor
brake as a parking brake by hooking bead chain in slot
in bracket.

The brake must be released before starting the engine.
When the brake is engaged, the starter is disabled.
CAUTION

Applying rotor brake without waiting at least
30 seconds after engine stops or using a force
which stops rotor in less than 20 seconds
may damage brake shoes.

ENGINE PRIVIER SYSTEM (OPTIONAL)

The primer is used to improve engine cold starting. The
primer pump is located in front of the right seat near the
hourmeter. Engine priming is performed as follows:

1. Unlock pump handle and pump as required for priming
(normally two to three strokes). Pull handle up slowly
to allow time for fuel to fill pump.

2. After priming, push handle full down and lock.
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CARBON MONOXIDE DETECTOR

The carbon monoxide (CO) detector, if installed, indicates
elevated cabin CO levels. CO is an odorless, toxic gas
present in engine exhaust which causes headaches,
drowsiness, and possible loss of consciousness. CO levels
may become elevated due to an exhaust leak or exhaust
recirculation during prolonged hovering.

The CO detector system consists of a sensor above
the pilot’s heater outlet and a caution light. A system
check (light flashes twice) is performed each time power
is switched on. A sensor malfunction is indicated by a
continuing flash every four seconds.

If the caution light illuminates, shut off heater and open
nose and door vents as required to ventilate the cabin. If
hovering, land or transition to forward flight. If symptoms
of CO poisoning (headache, drowsiness, dizziness)
accompany caution light, land immediately. Have exhaust
system inspected before next flight.

Many chemicals can damage the CO sensor. Avoid use
of solvents, detergents, or aerosol sprays near the sensor.
Temporarily tape off openings in top and bottom of sensor
housing when cleaning cabin interior.
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EMERGENCY LOCATOR TRANSMITTER (OPTIONAL)

The Emergency Locator Transmitter (ELT) installation
consists of a transmitter with internal battery pack, an
external antenna, and a remote switch/annunciator. The
transmitter is mounted to the upper steel tube frame and is
accessible through the aft, upper cowl door. The remote
switch/annunciator is located left of the cyclic stick.

The ELT is operated by a switch on the transmitter and a
remote switch in the cockpit. The transmitter switch has
been secured in the AUTO or ARM position at installation
and should always be in this position for flight. The
remote switch/annunciator is a three position switch with
indicator light. This switch should also be in the AUTO or
ARMED (middle) position for flight. With both switches
set to AUTO/ARM, the ELT will begin transmitting when
subjected to a high “G” load. When the unit is transmitting,
the red indicator light illuminates.

Moving the remote switch to ON activates the transmitter.
Use the ON position if an emergency landing is imminent
and time permits.

If the ELT is inadvertently activated, use the RESET position
of the remote switch to stop transmission and reset the
unit. The red indicator will extinguish when unit is reset.

NOTE

Earlier aircraft may have ELT installations
without remote switch.

For more detailed instructions on ELT operation,
maintenance, and required tests, refer to manufacturer’'s
instructions supplied with the unit.
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ACCESSORY MOUNTS (OPTIONAL)

Provisions for mounting small, portable items are an option.
The provisions use mounting bars located forward of the
pilot’s seat, the copilot’s seat, or both. The bars are fitted
with one or more clamp assemblies which are compatible
with a variety of commercially available accessory mounts.
There is a 10 Ib total weight limit for items attached to
each bar. USB and cigarette-lighter-style power outlets
are installed near the inboard end of the mounting bars.
The power outlets are protected by the Aux Power circuit
breaker and in-line fuses and are placarded with voltage/
current ratings. Wire clamps and a pocket for securing
excess wire are also provided.

The accessory mounts are intended to provide a safe
means of mounting small items such as portable electronic
devices. The mounting bar, clamp assembly, and power
outlets are approved as part of the aircraft type design,
but any items attached are the responsibility of the pilot in
command under appropriate operating rules. Ensure that
any items attached are secure and do not interfere with
flight controls or primary field of view. Route any wires
through the wire clamps or secure them to the bar with
cable ties or tape.
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SECTION 8
HANDLING AND MAINTENANCE

GENERAL

This section outlines procedures recommended for
handling, servicing, and maintaining the R22 helicopter.
Every owner should stay in close contact with a Robinson
Service Center to obtain the latest service and maintenance
information.  Owners should also be registered with
the factory to receive service bulletins, changes to this
handbook, and other helpful information as it becomes
available. These publications are available on RHC's
website: www.robinsonheli.com

Federal Regulations place responsibility for maintenance
of a helicopter on the owner and operator. The owner/
operator must insure that all maintenance is performed
by qualified mechanics and in accordance with the
R22 Maintenance Manual (Instructions for Continued
Airworthiness), Service Bulletins/Service Letters, and FAA
Airworthiness Directives.

All limits, procedures, safety practices, time limits,
servicing, and maintenance requirements contained in this
handbook are considered mandatory.

Authorized Robinson Service Centers will have
recommended modification, service, and operating
procedures issued by the FAA and by Robinson Helicopter
Company. This information will be useful in obtaining
maximum utility and safety with the helicopter.
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REQUIRED DOCUMENTS

The Airworthiness Certificate (FAA Form 8100-2) must
be displayed in the aircraft at all times. The following
additional documents must be carried in the aircraft:

1. Registration Certificate (FAA Form 8050-3)
2. Pilot’s Operating Handbook
3. Current Weight and Balance

The following documents should not be carried in the
aircraft, but must be available for use by any mechanic or
pilot servicing the aircraft:

1. Aircraft Logbook
2. Engine Logbook

NOTE

Required documents may vary in countries
other than the United States.
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REQUIRED INSPECTIONS

Federal Regulations require most civil aircraft of U.S.
registry to undergo a complete inspection every twelve
months. This annual inspection must be signed off by a
mechanic with Inspection Authorization (IA). In addition
to the annual inspection, the R22 Maintenance Manual
requires a complete inspection after every 100 hours of
operation.

The R22 helicopter includes many unique features. Without
special training, Airframe and Powerplant (A&P) mechanics
are not qualified to perform the above inspections. Only
appropriately rated personnel who have successfully
completed a factory-approved maintenance course, or are
under the direct supervision of such personnel, should
perform maintenance, repairs, or inspections on the R22
helicopter.

The helicopter incorporates a number of fatigue life-limited
components which must be retired at specified time
intervals. A list of these components is contained in the
Airworthiness Limitations section of the R22 Maintenance
Manual and Instructions for Continued Airworthiness.

The factory occasionally publishes Service Bulletins and
the Federal Aviation Administration (FAA) occasionally
publishes Airworthiness Directives (ADs) that apply to
specific groups of aircraft. They are mandatory changes or
inspections which must be complied with within the time
limit specified. Owners should periodically check with
Robinson Service Centers to be sure that the latest Service
Bulletins and ADs issued have been complied with.
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PREVENTIVE MAINTENANCE BY THE PILOT

14 CFR Part 43 of the Federal Regulations allows a
certificated pilot to perform preventive maintenance.
Preventive maintenance is defined in the above regulations,
and, as applied to the R22 helicopter, includes the following:

N

I 9.
10.
11.
12.

® NOo ok

Replace defective safety wire or cotter pins.

Replace bulbs, reflectors, and lenses of position and
landing lights.

Replace, clean, or gap spark plugs.

Clean or replace engine air filter.

Change engine oil and filter.

Inspect and clean chip detectors.

Replenish main and tail gearbox oil.

Remove and replace gascolator bowl.

Remove or replace cowling or inspection panels.
Service or replace battery.

Replace wear shoes on landing gear skids.

Clean or refinish exterior of aircraft.

Although the above work is allowed by law, it should only
be performed by pilots confident that they are qualified
to reliably complete the work. All work must be done in
accordance with the R22 Maintenance Manual.

After completing the work, when required, the pilot must
enter the following in the appropriate logbook:

1.

o k0NN

Date work accomplished.
Description of work.
Total hours on aircraft.
Pilot certificate number.

Signature of pilot.
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ALTERATIONS TO AIRCRAFT

The compactness and many unique design features of the
R22 helicopter make any modification inadvisable. The
dynamic characteristics and susceptibility to fatigue of the
rotor, drive, and control systems make any modification to
these systems extremely hazardous.

Also hazardous is installation of any electronic equipment
or avionics not factory-approved and supplied. The
compactness of the console and tunnel containing the
controls and wire bundles makes installation of any
additional wires likely to interfere with free control
movement. The electronic tachometers and other
instruments may be affected by other electrical devices
and their reliability and accuracy are essential for safe
operation of the helicopter. Installation of unauthorized
electrical devices can result in a hazardous condition.

Because of these potential hazards, Robinson Helicopter
Company does not authorize any modification or alteration
other than those which are factory-supplied and installed
by factory-trained personnel.
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GROUND HANDLING

For leveling, hoisting, or jacking, see appropriate sections
of the maintenance manual.

The helicopter may be maneuvered on the ground using
ground handling wheels. Recommended tire pressure is
60 psi (4 bar). Wheels must be removed for flight.

To attach wheels:

1. Hold handle and wheel with protruding spindle in its
lowest position.

2. Insert spindle into support mounted on skid. Make
sure spindle is all the way in.

3. Pull handle over center to raise helicopter and lock
wheel in position.

CAUTION

When lowering helicopter, handle has a
tendency to snap over.

Move the helicopter by holding the tail gearbox and aft
tailcone section. |If additional help is needed, a second
person may push on one of the aft vertical frame tubes or
on the nose. Alternately, a Robinson electric tow cart may
be used per the instructions provided.

CAUTION

Do not move helicopter by gripping vertical
stabilizers, outboard part of horizontal
stabilizer, tail rotor, tail skid, or tail rotor
controls.
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PARKING
1. Place cyclic control in neutral position and apply friction. |
2. Put collective full down and apply friction.

3. Align rotor blades approximately fore and aft. Apply
rotor brake. Use blade tie-downs in windy conditions.

CAUTION

If using rotor blade tie-downs, do not
overtighten tie-down straps (5 Ib max
tension). Do not pull down on blades to
teeter rotor. To lower a blade, push up on
opposite blade.

4. During storm conditions, helicopter should be hangared
or moved to a safe area.

5. If helicopter is hangared, turn fuel shutoff valve off.

CABIN DOORS

Both cabin doors may be removed and installed by
maintenance personnel or pilots. To remove a door,
remove cotter pins in upper and lower hinge pins, then open
and lift door off. To install doors, use reverse procedure.
Adjust weight and balance as required when removing and
installing doors.

REVISED: 20 JUN 2019 8-7
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ENGINE OIL

Recommended maximum oil quantity is six quarts and
minimum quantity for takeoff is four quarts as indicated
on the oil dipstick.

The oil and filter should be changed at least every 50 hours
or four months, whichever occurs first. If no oil filter is
installed, change oil every 25 hours.

To change oil:

1.

Ground run or fly helicopter to obtain normal
operating temperature.

. Remove left side skirts. If heater blower is installed,

disconnect heater hose and blower motor ground
wire and remove bolt securing blower motor to
frame. Open quick drain on bottom of sump to drain
oil into suitable container.

. Cut safety wire from oil suction-screen cap located

near centerline at accessory (magneto) end of sump.
(Located on bottom of sump for O-320 engines.)

. Remove, inspect, clean, and reinstall oil suction

screen. Re-safety cap.

. Cut safety wire (if installed) from oil filter and break

loose using wrench or loosen pressure-screen
housing bolts.

. Place suitable container below and inboard of

magneto to catch oil retained in filter or screen
housing and remove filter or screen housing slowly
to allow oil to drain into container. Do not allow oil
to drain on magneto housing.

. Cut filter open to inspect, or inspect and clean

pressure screen.
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ENGINE OIL (cont’d)

8. Install new filter per instructions printed on filter.
Use only Champion CH48108, CH48108-1, Tempest
AA48108-2, or Robinson B123-1 or -2 filter. Safety
wire is not required on filter. Re-install pressure
screen and housing. Torque pressure-screen housing
bolts to 96 in.-lb.

9. Close quick drain and fill sump with 6 quarts of
appropriate grade oil as recommended below.

10. Start helicopter. Verify oil pressure within 30
seconds. Ground run for a few minutes, shut down,
and verify no leaks.

11. Check oil level on dipstick.

12. Reinstall side skirts. Reinstall heater blower motor
and heater hose, as required.

13. Make appropriate maintenance record entries.

The following grades of oil are recommended:

Average Ambient Mineral Grades Ashless Dispersant Grades

Air Temperature  MIL-L-6082 or SAEJ1966 MIL-L-22851 or SAEJ1899
(Use first 50 hours) (Use after first 50 hours)

All Temperatures — SAE15W50 or SAE20W50

Above 60°F SAE50 SAE40 or SAE50

30°F to 90°F SAE40 SAE40

O°F to 70°F SAE30 SAE30, SAE40, or SAE20W40

O0°F to 90°F SAE20W50 SAE20W50 or SAE15W50

Below 10°F SAE20 SAE30 or SAE20W30
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GEARBOX OIL

Main and tail gearbox oil quantities are indicated by sight
gages. The main gearbox sight gage is on the right side of
the gearbox and can be viewed by opening the cowl door
below the aux fuel tank. The tail gearbox sight gage is
located at the aft end of the tail gearbox.

If oil is not visible in the sight gage with helicopter sitting
level, oil must be added. The gearboxes use either
Robinson P/N A257-2 or A257-22 oil. Refer to placard to
ensure correct oil is being added.

To add oil to the tail gearbox:

1. Cut safety wire (if installed) and remove filler/vent
cap located on top of gearbox.

2. Fill very slowly to center of sight gage. DO NOT
overfill. (Less than a teaspoon of oil is usually
required.)

3. Reinstall filler/vent cap. Be sure metal gasket or
rubber o-ring is in place. Torque to 100 in.-Ib.

4. Safety wire as before. (Safety wire not required if
cap is sealed with an o-ring.) Be sure safety wire
applies tension in direction which would tighten cap.

To add oil to the main gearbox, see maintenance manual.

FUEL
Approved fuel grades and fuel capacity are given in Section 2.

A small quantity of fuel should be drained from the
gascolator and from each tank using the quick drains prior
to the first flight of the day and after refueling. On later
helicopters, a glass tube stowed inside the upper, aft cowl
door is provided which may be used to catch the fuel
samples. Drain enough fuel to remove any water or dirt
and check for approved fuel color. If fuel contamination is
suspected, continue to drain fuel from gascolator and tank
drains until all contamination is eliminated.
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FUEL BLADDERS

Fuel tanks may be equipped with crash-resistant flexible
bladders. The bladders are subject to deterioration, which
may cause them to leak or seep fuel as they age. To
prolong bladder life, fuel tanks should be topped off when
the helicopter is stowed to keep the bladder material from
drying out. Extreme heat and water adversely affect the
material. Therefore, ensure the sumps are drained of water
and use a hangar for stowage when possible.

FIRE EXTINGUISHER (OPTIONAL)

The optional fire extinguisher (model RT-A400) should be
weighed monthly to verify it contains a sufficient charge
of extinguishing agent. Results should be recorded on the
decal affixed to the extinguisher or in other maintenance
records. If weight falls below 500 grams, remove extin-
guisher from service.

The extinguisher is rated for a storage and operating
temperature of 120°F (49°C). If operating conditions
would expose extinguisher to higher temperatures (e.g.
parking in the sun in a hot climate), remove extinguisher
and store it in a cooler area between flights.
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BATTERY

The 12-volt battery is located either in the engine
compartment or beneath the instrument console. The
battery is sealed and does not require fluid level checks.

A discharged battery is NOT AIRWORTHY because it will
not have the reserve capacity to operate the electrical
system should the charging system fail in flight.

Often, a 10 or 15 minute charge will improve battery
condition enough to start the engine. If battery is located
in the engine compartment, first connect positive charger
cable to positive (battery side) battery relay terminal. Then,
connect negative charger cable to battery ground strap
or engine. If battery is located beneath the instrument
console, remove console hold down screws (one each
side), lift console, remove battery box cover, and connect
charger cables directly to battery posts (connect positive
cable first). Use extreme caution not to short to console
sheet metal.

After charging, disconnect cables (disconnect negative
cable first), secure console if opened, and attempt a normal
start. If battery still has insufficient charge to start engine,
service or replace battery before further flight.

REVISED: 20 JUN 2019 8-12



ROBINSON SECTION 8
R22 SERIES HANDLING AND MAINTENANCE

CLEANING HELICOPTER
CLEANING EXTERIOR INCLUDING ROTOR BLADES

The helicopter should be washed with mild soap and
water. Harsh abrasives, alkaline soaps, or detergents
should not be used because they could scratch painted or
plastic surfaces or could cause corrosion of metal. Cover
areas where cleaning solution could cause damage. Use
the following procedure:

1. Rinse away loose dirt and salt residue with water.

2. Apply cleaning solution with a soft cloth, sponge, or
soft bristle brush.

3. To remove stubborn oil and grease, use a cloth
dampened with aliphatic naphtha.

4. Rinse all surfaces thoroughly.

5. Apply carnauba wax to rotor blades and renew wax
when water no longer beads on blade surface. Any
good automotive wax may be used to preserve other
painted surfaces. Soft cleaning cloths or a chamois
should be used to prevent scratches when cleaning
or polishing.

CAUTION

Never use high-pressure spray
to clean helicopter. Never blow
compressed air into main or tail
rotor blade tip drain holes.

CLEANING WINDSHIELD AND WINDOWS

1. Remove dirt, mud, and other loose particles from
exterior surfaces with clean water.

2. Wash with mild soap and warm water or with aircraft
plastic cleaner. Use a soft cloth or sponge in a straight
back and forth motion. Do not rub harshly.

3. Remove oil and grease with a cloth moistened with
isopropyl alcohol (rubbing alcohol) or aliphatic naphtha.
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CLEANING HELICOPTER (cont’d)
CLEANING WINDSHIELD AND WINDOWS (cont’d)

CAUTION

Do not use gasoline, other alco-
hols, benzene, carbon tetrachlo-
ride, thinner, acetone, or window
(glass) cleaning sprays.

4. After cleaning plastic surfaces, apply a thin coat of
hard polishing wax. Rub lightly with a soft cloth. Do
not use a circular motion.

5. Scratches can be removed by rubbing with jeweler’s
rouge followed by hand polishing with commercial
plastic polish. Use a figure eight motion when polishing.

CLEANING UPHOLSTERY AND SEATS

1. Vacuum and brush, then wipe with damp cloth. Dry
immediately.

2. Soiled upholstery, except leather, may be cleaned with
a good upholstery cleaner suitable for the material.
Follow manufacturer’s instructions. Avoid soaking or
harsh rubbing.

CAUTION

If CO detector is installed, avoid
use of solvents, detergents, or
aerosol sprays near sensor. Tape
off openings in top and bottom
of sensor housing when cleaning
cabin interior.

3. Leather should be cleaned with saddle soap or a mild
hard soap and water.

CLEANING CARPETS

Remove loose dirt with a whisk broom or vacuum. For
soiled spots and stains, use nonflammable dry cleaning
liquid.
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SECTION 9

SUPPLEMENTS

OPTIONAL EQUIPMENT SUPPLEMENTS

Information contained in the following supplements applies
only when the related equipment is installed.

CONTENTS
Page
Police Version . . .................... 9-3.1
Mariner/Mariner Il . . . ................ 9-4.1
ADS-BEquipment................... 9-9.1
Optional Avionics . . . ................ 9-10.1

NON-U.S. SUPPLEMENTS
The following supplements contain additional information
required by certain countries:
Brazilian Supplement
FATA Supplement (Russia)
IAC AR Supplement
Ukrainian Supplement
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Fat APPROVED
A22 PILOT'S OPERATING HANDBOOK
SUPPLEMENT 2
TO
ROBINSCOMN MODEL R22

Thix supplament must be atiachad o the FAA Approved
Aoblnsan AZ2 Pilot'e Oparabng Hardbook whan the halicopter
ia configured with oplional pollee version aguipment.

Tha irflomation conlained hergin supplemenls or superskdes
the basic manual only in thass areas listed in thiz Supplemert.
For limitations, procedures, and performance information not
conained in this Supplemaeni. consull the basic RZ2 Pilot's
Cperating Handbook. .
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MODEL R22 POLICE VERSION SUPPLEMENT
SECTION %
Ra2
FOLICE VERSION
INTROCHIETION

This supplement conteins the chenges and addiional data
applicabla whan the R2Z holicoptsr iz equipped wilh Polics
Vamion optiona.

BECTION 2. Limimtiores

VFA oparallon at nlighl is permittad with sither landing lights o
searchlighl opemble. Inatrumaent and aalicollision lights st
be installed and cperabls.

SECTION 3: Emeroency Procedwes

Mo shange.

SECTICN 4: Momal Precadures

Additione to prefight chack.
Add 10 number 10, fuselage lait ide,
F& Spoakear . . ... .., UG
Bearchlight ... ..... EECLFE

SECTION 5 Padommance
Mo chamgae,

SECTION 6. Waight & Balance
Mo change.
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SECTION T: Systerny [eecription

The lellowing oplional sguipment may Be installed:

irame
Cabln doors with bubbla windows to amhansa dowrmeard and
rearward visibility replace the stendard doors,

Elacirical Systam

A 1a.wph, Toampare alteralor raplaces the atsndard 50
ampereg unll,

Eqarchlight |nstallaticn

Tha searchllght installalion consicts of two lamps suzpended
below the cabin chin on a pogl which extends IMroyg b the left
hand side of the ¢hin and cebin fogor.  The searchligh |3
conirclled by maans o a grip and switchies] mounted on the
posl alicwing operalisn by Ihe passenger or pilot. Fower is
supplind 1o the zearchiight through its swn 20 amp circuit
breaker and powsr rglay, The zaarchlighl will eperate anly
when the landing lights are off. A friction control is kecated on
the post just abave tha foor,

Twa saarchlighd [nstajlalions are availabla: ore manutactured
by Collins Dyrartics and the other by Peak Bearn Sysiems.
The Colling Dynamics A usat incandgacent quark: halogean
[Araps cortralied by & smgle on-afl toggle switch on the arip.
The Peak Beam Systems unit uzes =anon are [amps controlisd
by four momentary taggle swilches on the grip.  These
gwitchea contral on-off, sindbe (rapidly flashing) mode, and
bearm spraad from 1° spot 1o 40° Aoad.

CAUTION

Whan cperating the ssarchlight with U &}
caat cyclic retalled, camfien should ba
gxqreised Io prevent intarferenca with the
cyclic. comtrl.

Fia AFPROVELD: 04 NOYEMBER 1954 %33




ROBINSON SECTION &

MOLDEL Raz POLICE YERSION EUPPLEMENT
Tl ¥ m ipt nt"
FA Sgstem

A 100 wealt Whalen PA speaker and siren is located on the aft,
leM landiey gear sl The PA systarm conlral pangl is lucatad
on the mstrurmant paned. It alidws e pilsl or obsarar to
salecl eilher PA, radic, velp, orsiren for broadcast through tha

Fh spaBker.

Aarnote Badic Transmilt Swilch

A hand-hgld remcte radic franzmhb swilch plugs inta the
racaptacle on lhe frart of the lefl seal. This swilch allews the
balt soal oecupart 1o ansmit when the lefl oyclic is remeoved.

Circuit Hreakar Panal
The circuit breaker pangl is shown in Figure 1.

“qun HORH CLUTCH ELTE ] Thlwed
GHY Rt WY sam YAMME g R

@O@@l@@@@1T
cRoXeSofe R Jegoy

COMr{ ACDM COWW] S HEATEN FTACRE LTE
FREH HLY

FIGURE 1

CIRCWIT BREAKER PANEL
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SECTIGN & Handling ared Malrtanange

Searchlight Installation

To ramove the searchlight from the helicopter, use the
lollewing progadurs:

Lossen but do not remava bwe 1€ in. diameter bollg In
clamp on Batiom end af posl

Femove cloyis pln connesting lewer end of tube through
center of post 1 anms between [amps.

Disconnect wires o kemps al connectors on kMg
houslngs.

Pull sing an spring lsaded pin in posl clamp and slide
clamp with lamps off past.

Remave faur sorews Rolding postl tange 1o cabin flogr.
Full posl up a few ifches and disconnact wires at post
connactor. Before refaasing, o-ring aroumd the contiacir
must be moved clear ol elaning hooke, Pull post up
and out of flaeor.

Cover cahrmctor undss flaar wilh tapa and install sheeat
rretal cover provided ovar hale in floor.

inatallalion is the feversy excepl:

1.

3
3

Be aure {0 poeition o-rny on post wire conneclor under
relaining honks.

The lelers "FWD" on pest lange must face forward.

Be zure gpring lsaded plo in pest clamp pops into place
and 1orque 1/4 in. cameater belts 1o 90 in-Ib (Includes
nul s&f-locking torgue].

FAA APPROVEL: 04 NOVEMBER 1984 9-3.5
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Fas AFPROVED
RZz FLOT'S OPERATING HANCHOOK

SUPPLEMENT 4
R2Z MARINER/MARINER 1l

This suppiement mugt be attached to the FAS Approved
Rotinaon RZ2Z Pilol': Opersing Handbook whan  the
helicopter is configured in the Mariner or Manner [ version.

Tha mlarmation cantained harein supplements or superSedes
the basits marual oply 0 those ereas listed im thizs
Supplemeant. For imitations, procedures, and performance
infepmation not comtained in this Suppglemeant, congult the
bazwe R2Z Filat's Oparating Handbook.,
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SECTION 1: GENERAL

INTRODUCTION

This supplement containg the changes and additionel data
applicalic Tor 22 Mariner and Mariner Il helicoprers. A22
Marnnoe!Marinar || helicoptars are equipped wilh exgher Tloar
or standard landing gear, addiinnal conpasion protection,
and a modified horizaontal slalebzer angle af incidence.
Eacepl a5 nated i this supplement, information in the
bazic manual perteining to the RZ2? Beta is apphcabla to
the R#2 Maringr and infarmation partaining to the Beta |l
15 appheabie 10 the Mariner |1

Float landing gesr consisis of inflatad flaars artached to
the skid fubes, and skid exiensions to =upport the afli
portiors af the lloal tubas.  When float landing gear is
installed. an additionzl stabilizer is installed AT Tha Botbom
af the lowaer vertical stabilizer for impreved dontrollability.
Canfiguration ¢hanges betwaen lloat and standard landing
gear are penmiied,

SECTION 2: LIMITATIONS

AIRSPEED LIMITATIONS
MEWER EXCEED AIRSPEED |V, | WITH FLOATS

FPowar-On: B8 KIAS up to 3000 Tt density altituds,
Poniar-OFf: 30 KIAS up ta F500 f1 denzity altituda.

Abgye these density altitudes, see placard on page 9-4.4.

CENTER OQF GRAVITY (CG) LIMITS

Sen figure on page 9-4.3. Datum ling is 100 rehas
forvward of men refor shalt centerlne,

KINDS OF OPERATION LIMITATHONS
Cnly WFR day is approved swhen dloats are installed.

FAA APPROVED: 13 OCT 2000 9.4.8
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SECTION Z: LIMITATIONS (ront'd)

WITH FLOATS
WITHOUT FLOATS

FUSCLAGL SEATCOM 4 1W. Frim DRTUR|
4= Ll W7 L1 tg | 0g g 1oe
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140 | i I
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AR - et
m | 320 — 7 \ ”
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STTH - : e
]
107 } } .
s g wis [V
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e aft EanL T
- 3
I /"'-‘"'-.._-_ F L
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F ~w-1.1A) &
1 1 - 2 1
8 g ! L
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RZ2 MARINER/MARINER H
CENTER OF GAAVITY LIMITS
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| SECTION 2: LIMITATIONS (cont'd]
PLACARDS

n clear wimys of pilot:

THIE ROTORLCRAFT |5 APFROVED FOR
DAY AND NIGHT ¥FR GPERATICOMS
WITHOUT FLOATS INSTALLED
OR
DAY WFR DPERATIONS ONLY
WITH FLOATS INSTALLED

In clear view of pilotn flighr:

|  R22 Mariner
HE VN K CEED WPEE D MEVER §ACERD WERD
- WTH FLRk TE WATHIT LA TS
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Located on floats:

SEE PILOT'S HANDBEQOK FOR
PROPER INFLATION PRESSURE

FAA APPROVED: 13 GCT 2000 4.4.4



ROBINSON SECTION O
MODEL R22 MARINERTNARINER 1 SUFFLEMENT 4

SECTION 2: LIMITATIONS (conl'dl
FLOAT PRESSURE LIMITS
Minimum Float Prassura: 2 psig ipsi gage)
Masirmurn Float Premaure: 8 psig

The Follgveny graph shows mimmum flos pressure
mquired or a decrease 0 allilude or  ismpesralure. A0
incraase in eithar altituda or @mperalure can ba rgnorad
a5 presgyre relief valves will limiy pressure o 6 psig.

RCCFAND FLOWT *RFSSIIRF
B, CHAMCE IH SLTITUOE &l S{WPCAATURL

%
]

o

"

RS RSN CAUTION

: a =
I }-4. h;-\ ™ Failure to maintain
A ) required pressuie can

|
i AN \\ result i inadequate
k\‘- bucyancy ar in-flight

-, \ ingtability.

CECACASE f ALTITUOL mba ¥ RDCA FT
-

| N
I ' '
"a . L ..-\.---:..‘-f
1 bl ] [ ] ?
- IMITWkL FLAAT PAFESLAF #5155 %
EAMPLE CALECULATISN: Pressure
Alituda Tamp
Canditipns art degrination: 100 Fr 15°C
Lpitial Candinons: Coo Fr 5'C
Subiracy 1o obaln expected
Clhangs i almode and temp: -A500 Fr +10%¢

Using graph, locate -4500 M lina, read across 1o + 10°C
e, then down for minimum initiel fleat pressure required,
approximately 3.7 poig.

FAA APPROVED: 13 OCT 2000 8-4.5



ROBINZON SECTION 3
MODEL BZ2 MARIMER'MARINER I SOPFLEMENT 4

SECTION 3: EMERGENCY FROCEDURES

GENERAL

Without floets, ermergency prodedurss 1 Lhe basic
rmanual apply. Tha follawing procedures are apphcable
when Taat: aoe mstalled

POWER FAILURE ABOWE 50: FEET AGL

Aigratagion ta Land; Sume as non-lloat AZ2.

Auraratiatren 1o Water: Stepsl-T same as npn-float
A2 Ep

3. 4arabout & reet AGL, apply farwerd cyclic to level
helicoprer  and  raise  colleclive just  befare
touchdown 1o cushion landing. Tooghdown in
Shaht ness Lgh allitude with nose siraight rRhead.

8. Maintain oyclic in touchdown pazlton and hold
cullative up wntil forwerd motion heg stopped.
Sere cagtion belge,

POWER FAILURE BETWEEN B AND S00 FEET AGL

Aunorotalion to Land: Same as n-floay K22

Auatoratetion to VWeater: Sieps 1.3 zame as non-floal
Rz2A.

G. At abour B feel AGL, apply lorward cyclic to lewvel
helicopter and rage  colleciwve  just  bafors
touchderwn to cushion landing.  Towchdgwn n

shiaht ngse hugh atlitude wilh nose straight ahead.
B Mainlain cyclic in touchdaven pasaion and hald

coltestive up until Iorward motion has stopped.
CAUTION

Lowering collegtive gr applying 10reard

cyche  whila helcopter is  rmowing

forveard an wrater can cause tloats to

submarge and helicgprer to nase aver,
CITCHING

Mot applicable when floals are installad,

FAA APFROYED: 13 OCT 200 9-4.G



RUBINSON SECTION D
KMODEL R2Z MARINER/MARINER 1 SUIPFFLEMENT 4

SECTION 4: NOGRMAL FROCEDURES

DALY OR PREFLIGHT CHECKS

14. Inflatable Floals

Float Pressure . . . ., . Check (See Section 2
Floay Candition . ... . Chegk
CAUTION

Helicopters aquipped  wwith  inflated
[ats have en adwverse rall
characieriste; when sideslipping nosa
left ar right the helicoplar sl tend 10
rall in the appesite direction To award
adversg roll, keep helicopler tninmed
with zero sideslip and gxersise exreme
caution when perlorming  simwglataed
povear Farluries,

GFERATION ON WATER
Mazximum reéecammended water laxi =pead 15 5 knols.
Soma applicatien of collective is required.
CAUTION
If <tarting or stopping rolor om water, ensure
arca i clear as helcopter cen rotata one
completd wrn whiles tal rover RPR iz low.
CALUTION
To avod canlacling rg1or teeter skops, do not
apply full yclic control durepy owatler Taxi,
NOTE

Sufe operation on waler haz basn demon
slraled in waves up to 12 inches (trough ta
crestl.

Fas APPROVED: 13 QCT ZOO0 8-4.7




ROBINSOMN SECTION 2
MODEL BR3Z MARINER /KARINER || SUPPLEMENT &

SECTICN 4: NORMAL PROCEDURES (cont'd]

FRACTICE AUTOROTATION - WITH GROUND CONTACT

Same &85 r-fTeal B22 ezcepl rear of flomafs oay be
soulfed on pavement during rouchdawn,  Protective
tapa should be appliad fo bowoem &f floats andinspected
for weaar afier taushiduwns.

FRACTICE AUTOROTATION - WITH WATER CONTACT

Same as practice aytorotation with ground comlact m
bagic manual excepd touch deown in slight nosa high
attiude with nase streight ahead, Maintain cyclic in
touchdown pasition and collective up wntil Toaresard
Motk Fas siopped

CAUTION

P oveering collectiva or applyving torward cycle
whila helicoptar is meving forward an watar
can cause flpais W submerga and halicopier
1 NoEE BUer.

SECTION 5: PERFORMANCE

l HOVER FPERFORMANCE

In-graund-effecy (KGE) and out-of-ground-effect (DGE)
hawer periarmmance charts far the Rgd Marlner are an
pages 3-4.9 and 9-4, 10,

RZ22 Mariner 1 hover parformence is equivalent to R22
Beta |l hovor perfarmance.

FAA APPROVED: 13 QCT 200K &.4.8



ROBINSUN SECTION &

MODEL R22 MARINER'MARINER i SUPPLEMENT 4
IN GROUND EFFECT AT 2 FOOT SKID CLEARAMCE

FULL THROTTLE AND 1049% APM

GROSS WEIGHT - ¥G
1Pk Lrll LY LW H] Eib qal L] EII:-:I

HT4

1] - -

3 -iqb.:: E-Tilulll:l.lulﬂ DA_

DC¥3ITY  ALTITURT :
12,500 4! .
. ( : ™

FRESSURE ALTATUDE - Hp « 1000 FT

EH 1] 108G L L 1200 5 ]
FRO55 WEIGHT - LB

RZZ MARINER
O-320.B2C Engine
IGE HOWER CEILING V5, GROSS WEIGHT

Fas APPROVELD: 13 OCT 2000
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ROBINSON

MODEL R22 MARINERMARINER (|

QUT OF QROUNG EFFECT
TAKEOFF POWER OR FULL THROTTLE AT 104% RFM

414

GROSES WEIGHT - KG
305

450 475
1

SECTION &

SUPPLEMENT 4

SCO
1

GEH)
1

LTy
1

IT] 1

AN

NN

STANDARD DAY

1t

11

W

11

-

(1]

DERSITY  ALTITUIE
C1p 60 T

=1

Ly ]

NS

GROSS WEIGHT - LB
R22 MARINER

ILCD

L2313

0-320-BZC Engine
5 Minute Takeo!! Rating
OGE HOVER CEILING V5, GROSS WEIGHT

FAR APPROVED: 33 OCT 2000
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ROBINSON SECTION &
MODEL F22 MARINER/MARINER |1 SUPPLEMENT 4

SECTION & WEIQHT AND EALAMNCE

CAUTIOMN

When ¢hangng from flaat-equipped to non-float
canfiguralion or vica versa. aaighl and balance
for Lase  bhelicopter  nwst be  revised  and
gutorctation APM readjusiad per RZ2Z Maintanance
Mdaraal

WEIGHT AND EALANCE RECORD

EBasic ¢mpty swaight and CG a0 fieat and non-flgan
configurations is includad in the Vwaight and Balance Data
providod wath the helicapter. Modifications are 1o be
reccrded on page -5 of tha basic manual.

LOADING INSTAUCTIONS

Deterrninge loaded helicopter weights and moments per
page G-7 These values must fall within the Weight and
Momanl envelope shown balows.

WITHOUT FLOATS  WITH FLOATS
W e - T T
iy oy et e e g e -“ 1
@ _1_ BB Siaoe
L} 1 T ' — l|'|
E uosppi il RS Eimas
z = :
i1 H ]
E ua H :
sms P -
=
el - T
R :
54 Lelelit |
L:u ] : s HHmID ]
T s G
3 S iR
L - T = Hl=17=
- =4[ FAE e R
g il PETTNNEES e R E R e
- Ei&S | ; s
] S O B ik i
¥ o %7 LG [ 1 w1

LOADED HELICOFTER MOMENT - 1000 inch-lbs.

R22 MAHINEA'MARINER 11
Allowable CG Momant vs. Gross Weaight Envalope

REVISED: 13 QCT 2000 9-3.11



AQBINSON SECTION &

MODEL B22 MARINERMARINMER 1I SUPPLEMENT 4
SECTIOM T SYS5TEMS DESCRIPTION Ho changes.

SECTHIN 8: HANDLING, SERVICING AND MAINTENANCE

GROUND HANDLING

When 119815 are nstalled, specisl ground handling
whaels are required. FRafer to the AZ2Z Maintenance
Menual Tor wheel installation and rempwal proceduras,

FLOAT TUBES
To promate teng float fukbe ifq:

1. Oa nol nllate Heats tmoa hlﬁl'lﬁr prestura 1han
requirad in the Limitaticons saction.

2. Do not arbitrarily inflete fleats to the relief valve
[MESELNE.

2 Baduta prasture 0 dleats o solar heating Qs
£ausing am =xXcessive prassure buildup.

4. Qg mpd allawr floats to git unnflated far iong
pariods of tima, alvways maintain some pressure ta
keap shape when not in use.

CAUTION

When inflating chambers individually (veithowg
the wse of 3 marmfold:, ncrease pressue
gach chamber in 3.5 p&ig incremments.

AEWISED: 13 OCT 200H) 9.4,12



RORBINSCN SECTION 3
MODEL R22 MARINERMMARINER I SUPFLEMENT 4

SECTION 10: SAFETY TIPS

Flght sharacienstics and handling aualitiez of a helicopter
with inllated loats are morg  Srical than those  for
haicopters with conventional landrreg guar. For mgtance,
helicapters '~ith floats imstalled hawve an adwvarze 1ol
coaractanstiz, e, when sidezlipping nose right ar left, the
halicapter will 1&nd 1o redl in the oppasite direction aut of
the turn. This could be extramaly dangerous if 2 studdnt
o ETraetar Failed to puog an right pedel ar pot inthe wrang
pedal during a simulated power Failure. Alza, aergdynamic
li‘t preduced by the floats makes both APM and
lghgitudinal  attitude  contral  maore dotticult doring
aulorata b erdnes. Helhdopters with fleats inatallad are
alsa mora gusl sensitave and theretorg mang ifigult 1o fly
i turbulence.

For thess reascns, il sirengly recommended that floats
ba ramovad armd standard geoor installed  wwken the
Falicopter i= being used for primary flight instructon,
Wien fleats are ingtallad, pilots must keep the helicapter
trimmad with zero sidaslip and exeoroze cetrormmd caution
when parforning sinulated pouwer faiures.

REVISED: 13 QCT 2000 8-4.13
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ROBINSON SECTION 9
R22 SERIES ADS-B EQUIPMENT SUPPLEMENT

FAA APPROVED
R22 PILOT’'S OPERATING HANDBOOK

ADS-B EQUIPMENT SUPPLEMENT

This supplement must be included in the FAA-approved
Pilot's Operating Handbook when ADS-B equipment is
installed.

The information contained herein supplements or supersedes
the basic manual only in those areas listed in this supplement.
For limitations, procedures, and performance information
not contained in this supplement, consult the basic Pilot’s
Operating Handbook.

APPROVED BY:

Manager, Flight£fest Branch, ANM-160L
Federal Aviati®n Administration, LAACO
Transport Airplane Directorate

DATE: .t's-;{g:; 21, 2014

LOG OF REVISIONS

Page Page
No. Date No.
9-9.1 26 Oct 16 9-9.4 26 Oct 16
9-9.2* 26 Oct 16 9-9.5 26 Oct 16
9-9.3* 26 Oct 16 9-9.6* 26 Oct 16

Date

*Manufacturer’s data, not FAA approved.
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ROBINSON SECTION 9
R22 SERIES ADS-B EQUIPMENT SUPPLEMENT

SECTION 1: GENERAL

INTRODUCTION

This supplement contains the changes and additional
data applicable when Automatic Dependent Surveillance-
Broadcast (ADS-B) equipment is installed.

ADS-B is divided into two categories — ADS-B “Out” and
ADS-B “In".

ADS-B Out equipment transmits information to air traffic
control to supplement radar/transponder information.
The supplemental information allows optimization of
flight plan routes and aircraft spacing.

ADS-B Out equipment may be required for operation in
certain airspace. The R22 ADS-B Out installation has
been shown to meet the requirements of 14 CFR §
91.227.

NOTE

The R22 ADS-B Out system operates on
frequency 1090 MHz. This frequency is also
accepted for ADS-B Out equipment in most
countries outside the United States.

The ADS-B Out equipment consists of either a GPS
receiver connected to the transponder or a transponder
with built in GPS. The transponder has ADS-B broadcast
capability and broadcasts GPS position as well as
additional pre-programmed information such as aircraft
identification and type to air traffic control.

ADS-B In equipment receives traffic information from
other ADS-B equipped aircraft. ADS-B In equipment may
also receive additional traffic information and weather
information from ground stations. The additional traffic
and weather information from ground stations is only
available in the United States.

REVISED: 26 OCT 2016 9-9.2



ROBINSON SECTION 9
R22 SERIES ADS-B EQUIPMENT SUPPLEMENT

SECTION 1: GENERAL (cont’d)

INTRODUCTION (cont’d)

The ADS-B In equipment consists of a receiver built in to
the transponder and a suitable display. Refer to receiver
and display manufacturers documentation for operation
of ADS-B In equipment.

The R22 may be equipped with only ADS-B Out or with
both ADS-B Out and ADS-B In.

REVISED: 26 OCT 2016 9-9.3




ROBINSON SECTION 9
R22 SERIES ADS-B EQUIPMENT SUPPLEMENT

SECTION 2: LIMITATIONS

PLACARDS

On transponder when ADS-B Out equipment is installed:

ADS-B OUT INSTALLED

SECTION 3: EMERGENCY PROCEDURES No change.
SECTION 4: NORMAL PROCEDURES

ADS-B SYSTEM OPERATION

ADS-B system operation is mostly automatic and
requires little pilot action. The GPS (if separate from the
transponder), transponder, and display (if installed) must
all be powered and in normal operating modes for proper
system function.

ADS-B OUT

The R22 ADS-B Out system is a single point of entry
system. Mode 3/A codes, IDENT commands, and
emergency codes are set on the transponder and are
automatically incorporated in ADS-B Out broadcasts.
The transponder should transition to ALT mode after
takeoff for proper ADS-B Out broadcasts.

ADS-B Out broadcasts may be selected off by using
menus associated with the transponder FUNC key.

NOTE

ADS-B Out may be required in certain
airspace. Do not turn off ADS-B Out unless
directed by air traffic control.

Malfunctions in the ADS-B Out system are annunciated
by various messages on the transponder or display
(refer to manufacturers’ documentation).

FAA APPROVED: 26 OCT 2016 9-9.4



ROBINSON SECTION 9
R22 SERIES ADS-B EQUIPMENT SUPPLEMENT

SECTION 4: NORMAL PROCEDURES (cont’d)

ADS-B SYSTEM OPERATION (cont’d)
ADS-B IN

ADS-B In receiver is built in to the transponder and has
no direct pilot interface.

ADS-B In data is sent from the receiver to a suitable
display, often the primary GPS screen. The display
may have dedicated traffic and weather views or may
allow traffic and weather information to be overlaid on
other data such as moving maps. Warnings such as
traffic conflicts may also appear on the display. Refer
to receiver and display manufacturers’ documentation.

SECTION 5: PERFORMANCE No change.

FAA APPROVED: 26 OCT 2016 9-9.5




ROBINSON SECTION 9
R22 SERIES ADS-B EQUIPMENT SUPPLEMENT

SECTION 6: WEIGHT AND BALANCE No change.
SECTION 7: SYSTEM DESCRIPTION

ADS-B SYSTEM

The ADS-B Out system consists of either a GPS receiver
connected to the transponder or a transponder with
built-in GPS. The transponder broadcasts the aircraft’s
position, identification, and certain other parameters
to air traffic control. ADS-B data is broadcast via the
Extended Squitter (ES) feature of the transponder on a
frequency of 1090 MHz. Note that change of aircraft
registration may require update of preprogrammed
parameters by qualified maintenance personnel.

Most of the data required for ADS-B broadcast such
as aircraft type, ICAO address, and call sign are pre-
programmed at installation. Flight-specific data such
as Mode 3/A code and IDENT are entered using the
transponder controls. The transponder uses these codes
simultaneously for standard transponder as well as
ADS-B broadcasts. There is no need to make a second
code entry or to enter a code more than once. This is
known as a “single point of entry” ADS-B system.

The ADS-B In system consists of a receiver built in to
the transponder and a suitable display. The receiver
receives both approved US ADS-B Frequencies (978
MHz and 1090 MHz).

SECTION 8: HANDLING, SERVICING AND MAINTENANCE

No change.

ISSUED: 26 OCT 2016 9-9.6



ROBINSON SECTION 9
R22 SERIES OPTIONAL AVIONICS SUPPLEMENT

FAA APPROVED
R22 PILOT’'S OPERATING HANDBOOK

OPTIONAL AVIONICS SUPPLEMENT

This supplement must be included in the FAA-approved
Pilot’s Operating Handbook when certain factory-supplied
optional avionics are installed.

Information contained herein supplements or supersedes
the basic manual only in those areas listed in this
supplement. For limitations, procedures, and performance
information not contained in this supplement, consult the
basic Pilot’s Operating Handbook.

(] jiwsl ey Bde

ApPrOVED By: Mewvada Jo Ryan o0 000 0 e s

Manager, West Flight Test Section, AIR-716
Federal Aviation Administration
Los Angeles, CA

DATE: 20 JUN 2019

LOG OF PAGES
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9-10.3 |20 JUN 19

Date

* Manufacturer’'s data, not FAA approved.
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ROBINSON SECTION 9
R22 SERIES OPTIONAL AVIONICS SUPPLEMENT

SECTION 1: GENERAL

INTRODUCTION

This supplement provides additional information for
certain avionics options. A set of manufacturers’
instructions for all installed avionics is provided with
each new helicopter.

The following equipment is addressed in this
supplement:

e Aspen Avionics EFD 1000H PFD

NOTE

For the Robinson Primary Flight Display
(PFD) installation, the airspeed indicator,
altimeter, compass, tachometer, and engine
instruments are retained. Pilots should use
the traditional instruments as primary unless
fully familiar with the installed avionics.

ISSUED: 20 JUN 2019 Page 9-10.2



ROBINSON SECTION 9

R22 SERIES OPTIONAL AVIONICS SUPPLEMENT
SECTION 2: LIMITATIONS No change.
SECTION 3: EMERGENCY PROCEDURES No change.
SECTION 4: NORMAL PROCEDURES No change.
SECTION 5: PERFORMANCE No change.
SECTION 6: WEIGHT AND BALANCE No change.
SECTION 7: SYSTEMS DESCRIPTION See below.

SECTION 8: HANDLING AND MAINTENANCE

No change.

FAA APPROVED: 20 JUN 19 Page 9-10.3



ROBINSON

SECTION 9

R22 SERIES OPTIONAL AVIONICS SUPPLEMENT

SECTION 7: SYSTEMS DESCRIPTION

ASPEN EFD 1000H PFD

The Aspen Electronic Flight Display (EFD) 1000H is a
Primary Flight Display (PFD) optimized for helicopter use.
It is available in a “Pilot” (basic) version or “Pro” (with
more advanced navigation features) version.

A typical instrument panel is illustrated on the following

page.

The manufacturer’'s document for the EFD 1000H is:

Title

Document No.

Aspen Avionics Evolution Flight Display
EFD 1000H PFD Pilot’s Guide

091-00012-001

NOTE

A Robinson part no. D327-4 light filter may be
used to reduce reflections in the windshield at
night. The light filter is installed by clipping
it to the front of the display. Filter use is at

pilot discretion.

ISSUED: 20 JUN 19
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ROBINSON
R22 SERIES

SECTION 7: SYSTEMS DESCRIPTION (cont’d)
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SECTION 9
OPTIONAL AVIONICS SUPPLEMENT

as_. 9%
M T -
3? . _-- . ..-
S .
——=15 :
1. VERTICAL SPEED INDICATOR 21. PILOT’S SIDE CONSOLE (OPT’L)
2. ENGINE AND ROTOR TACHS 22. ENGINE INSTRUMENTS
3. ALTIMETER 23. CARBURETOR AIR TEMP
4. MANIFOLD PRESSURE GAGE 24. CLOCK
5. PRIMARY FLIGHT DISPLAY 25. PANEL LIGHTS DIMMER
6. CLUTCH ACTUATOR SWITCH  26. NAVIGATION LIGHTS SWITCH
7. CLUTCH ACTUATOR LIGHT 27. ANTI-COLLISION LIGHT SWITCH
8. M.R. GEARBOX TEMP LIGHT 28. AVIONICS MASTER SWITCH
9. M.R. GEARBOX CHIP LIGHT 29. ALTERNATOR SWITCH
10. CARBON MONOXIDE LIGHT 30. BATTERY SWITCH
11. STARTER-ON LIGHT 31. CABIN AIR
12. T.R. GEARBOX CHIP LIGHT 32. INTERCOM
13. LOW FUEL LIGHT 33. OUTSIDE AIR TEMP/VOLTMETER
14, LOW RPM LIGHT 34. AVIONICS STACK

15. ALT LOW VOLTAGE LIGHT 35. CYCLIC RIGHT TRIM
16. OIL PRESSURE LIGHT 36. CYCLIC FRICTION

17. GOVERNOR-OFF LIGHT 37. ELT SWITCH (OPT'L)
18. FULL THROTTLE LIGHT 38. MIXTURE CONTROL
19. ROTOR BRAKE LIGHT 39. CARBURETOR HEAT

20. IGNITION SWITCH

ISSUED: 20 JUN 19

OPTIONAL INSTRUMENT PANEL WITH
ASPEN EFD 1000H PFD

(Exact panel configuration may vary with optional
equipment and date of helicopter manufacture.)
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ROBINSON SECTION 10
R22 SERIES SAFETY TIPS

SECTION 10

SAFETY TIPS AND NOTICES

CONTENTS
Page
General . . ... ... 10-1
Safety Tips . . o o v i 10-1
Pilot Knowledge and Proficiency . .. ............... 10-4
Safety Notices . . . . ... ... . . . i 10-6
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ROBINSON SECTION 10
R22 SERIES SAFETY TIPS

SECTION 10

SAFETY TIPS AND NOTICES

GENERAL

This section provides miscellaneous suggestions to help
the pilot 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. (See Safety Notice SN-11.)

. Never intentionally allow the fuel quantity to become so

low in flight that the low fuel caution light comes on.
(See Safety Notice SN-15.)

. Never leave the helicopter unprotected where curious

onlookers may inadvertently damage critical parts, such
as the tail rotor blades.

. 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.

. Never carry an 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.

. 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.

REVISED: 26 OCT 2016 10-1



ROBINSON SECTION 10
R22 SERIES SAFETY TIPS

SAFETY TIPS (cont’d)

7.

10.

11.

12.

A change in the sound or vibration of the helicopter may
indicate an impending failure of a critical component.
If an 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.

. 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.

. Never allow rotor RPM to become dangerously low.

Most hard landings will be survivable as long as the
rotor is not allowed to stall.

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.

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.)

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.

REVISED: 26 OCT 2016 10-2



ROBINSON SECTION 10
R22 SERIES SAFETY TIPS

SAFETY TIPS (cont’d)

13.

14.

15.

16.

17.

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.

Do not use collective pitch to slow the rotor during
shutdown. 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.

Do not land in tall dry grass. The exhaust is low to the
ground and very hot; a grass fire may be ignited.

Always check an area for wires or other obstructions
before practicing autorotations.

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.

REVISED: 26 OCT 2016 10-3



ROBINSON SECTION 10
R22 SERIES SAFETY TIPS

PILOT KNOWLEDGE AND PROFICIENCY

Pilotknowledge and proficiency is essential to safe helicopter
operation. In addition to being appropriately licensed and
complying with regulatory recurrency requirements such
as 14 CFR 861.56 and 861.57, 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)
o Safe liftoff and set down with no tendency to drift
o Crosswind and tailwind position and directional (yaw) control

® Vortex Ring State (Ref SNs 22 and 34)
o Conditions conducive
o Recovery procedures (Vuichard and traditional)

® | oss of outside visual reference (Ref SNs 18, 19, and 26)
o Seriousness of this condition
o Traps (night flight with clouds, gradually worsening
conditions, etc.)
o Featureless terrain or glassy water

REVISED: 26 OCT 2016 10-4



ROBINSON SECTION 10
R22 SERIES SAFETY TIPS

PILOT KNOWLEDGE AND PROFICIENCY (cont’d)

Flight planning (Ref SNs 15, 26, and 43)
o Thorough preflight inspection

o Fuel

o Weather

o Performance (hot/high/loading)

Distractions (Ref SNs 16, 34, 36, and 41)

o Failure to keep eyes outside scanning for wires, other
obstacles, and traffic

o High workload missions such as photo flights

o Passengers

o Avionics

o Cell phones

Low-G and mast bumping (Ref SNs 117, 29, and 32)
o Avoidance

m Reduce airspeed in turbulence

= Monitor airspeed when lightly loaded

m Ensure passenger controls are removed
o 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)
o Recognition and recovery

Power failures (Ref SNs 10, 24, and 29)

o Instinctive autorotation entry

o Continuously consider emergency landing sites throughout
every flight

Practice autorotations (Ref SN 38)
o Proven, safe methods

CAUTION
In-flight practice of Low RPM, power failures,
and autorotations should only be conducted
under the supervision of an instructor.

Carburetor ice (Ref SNs 25 and 317)
o Conditions conducive
o Use of carb heat

REVISED: 20 JUN 2019 10-5



ROBINSON SECTION 10
R22 SERIES SAFETY TIPS

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: 20 JUN 2019 10-6



Safoty Notice SN-1

Iseued: Jan 81 Rov  Fah 8% Jun 94

INADVERTENT ACTUATION OF MIXTURE COMTROL 1N FLIGHT

Cases lave BN fpored wwherg s pildd inadvarantly gpulled the mixiura
tanlrol instead 41 fha carb heat ar gther conoal, resylbing in s sdder
gl complata eogine sloppege. The knobs ace shaped dillerestly ard
the mupiwre cadalral Ret 8 Quard which mus1 ba remavad and 8 posh-
butign 1otk wich must e Sapressad before actuannf.  These
diffesences should be Gessed wihan chucking tun s pulots. &lsg, o
the AZZ, it i 3 Good practice to alwayy reach angund the lf gido of
the cycllc contral whar actuating the [Etarpl mem. This will lksaen Uhe
chanca ol pulling e mixiure Sonlrel by mistake. Always uad tha small
plastic guard wiehn is glagces on the mixcture £antral grior (o sta-ting the
ergire and 5 gt remgead oot Ine end ol 1ha iigat when the idle co-
oll iz pulled, RaMace the guad on tha Misiurd cantrel ot will be in
plece lar tho ngxt Mighi.

N the mixtude gonwol i5 npdvertently pudled, awwer the collecriva and
amer Butordalien. | {harg as fuibSEme Bldude, push 1he mixlure
control N ang restart e enqene osing the el heod. DO WOT
deangage the clutzh.

Satery Nonces Sh-2 thra SH-B heva baen supersaded or delzred.



Safety Notice EN-9

Issued. Jul 32 Rew: Jun Q94

MANY ACCIDEMTS INVCH VE OFNAMIC AOLLDVER

A dynamic rolleves <an geewr whangvar ha landing gear conlacrs o
hxad obect, foreing tha aircraft o peegt about the obest instead of
ahoyn A5 owen Canter of gravity. The fixed object san $e Ay crbstacie
ur furfaco which pravents 1he <ked frofm mewing sideways,  Once
ANared, Synaans roboumr cannorl be sopped by appecation ot oppnsta
cycie? atona Fos example, a55urrd ihe righe skld coniects an pbject and
bacomes the pival gont wvhile the helicopyar 5tarts calling Lo 15 righi.
Ewers weilh dull 1e1T cyche apphed, IR feBin rolor thrus wactor &ill gl
pats on the eft side pbf 1HE pive poirt and proguce x mplling mormant
to the right -nstead of 10 the left The thiust waclor and ity moment
wall fpllowe WNe girceall as o renlinggs ooling v the oghe. Ouckdy
applying down collecTive i3 the nxrat effective way to ool @ dynamic
rolicawer,

Ta avoid a dyramics roblower:

11 Alvadys praanee hovering autorglatins ond the soend snd
nowpr whgn [he Acsd is gusy or gver 10 kNote

2 Ngyer apyer glute o lences, spnnklers, bushed, ruesay
aghis or gthar obatacles a 3k ¢ gould ganch on.

3 Alvaavys use 3 pesestes ol Pawd in just anguph
collastive to be light on the s<de and 1ael 1o eguilibriom,
then geatly 1T the helicopler inkn e ar,

ai Do not practee hewanny maneowers cesn 1o 1he ground,
Keep [he skids ab #gast twe leel sbawe tha ground whan
pratticing sdewaed or raaravand rlight.



Safety Notice SN-10

lgsyag: Dok 82 Few. Ffan 89: ton 04

FATAL ACCIDENIS CAUSED 37 LOhw AP BCOT0E STALL

A pnnary cause cf Tutal secide-is oy hght helicopters = dzidure e
el ain cwier BPR. Ta aveid this, gwesy pilel Heas1 have hes raflens
candiliuned ga P will instantly add Wbotde and lower sallaziiva o
ma=lan AFM 1 anyg eraarmancy

Tha RZ27 and F4A2 hawve demanstrazed eacellern crashwwatPnass as
loiy ws the il Fiss one aircrall all she way 1o 1he ground ang
gxocutes a flare at rhe bottarn & reduce his airspess and rate of
cenoet Ewen wwhen going down imo rough sarraa, Dress, WIres or
water, ha must force himselt to 1evesr ke Zollective to rmamtan P
until just hefere mpac:. The ship may ol ovar 2ol be Sevaraiy
damaged b 1heoCccupants hawve an eacel £nt Chancy ol walony sreay
From of Wit injury,

Pivecer availablg trom 1he engine is doect ¢ proporosnal to APR. TF1De
AFM drops 0% thas in 1% less poswer. WLk less pow=ar, 1he
h& mupter v | skart 10 seitle, and iF the cullect ve s reisad Lo s.0p it
finrn selthng. the AP ol be pul'ed down even luaer, £ausing 1he
slup te satila cven fastrr. 1 the pilot eot only Fais oo leacer S allactive,
bot miziead pulls up on e ollaciive 1o keep the ship “fom goung
dewenn, the rofer will stall almes! immadiately.  When 1T 51515, 1he
BlaAps weill ermer "giow back ' gnd ot aff the Calcons of T eall JUST
Etop tpang. allowing the heliconte 1u fall gt gn e=narma rate  In eisher
Gk, Lhe (esulinn crashois likely to be Fafal

ki matier wehat caugas the 12w rotor RPM, the glot ro s Becst foll on
sorottls and lowas [he col.Bctive S=mcltaceaus!y bo ragover AP Bafors
investimanng 1he probalens. 1T rost e 8 condingned refles. o Torsand
tugni, agplving aft cesdic 10 Llred oM airspeed will aleo help racguer
lesr AFRY.



ROBEINSO

HELICORTER CoMPAMNMY

Safety Notice SN-11

o] Ol 22 A how OO

Lo -G PUSLIOVERS  EXFREMELY DAMGERDUS

Fusking tra cychs {ormard Wokowny 4 pulp o rapid cbmk, ar coen from
laval Fight prodices 3 loee G rmeghiless; ght corddmon, If the holeopter s
sl pitchuwg v when e kot appies aft cycliz 1o skl the rotar. the
it dise riwy | af refaiee so e lugelane Defore mos relcaded. The man
e e reasticn wed Pen oombtaed with tal rocoor theast B prodece a
ool fght iy noenenl on the dugselpge With ne b fromotha aotor,
ihgre & e laeval gomrn’ 10 StOp the 2@el aghtl ol aid mast bumpng can
owrrr Sertd InGfgh mast bompirg asuelly retolts i mae retie shah
separalant sred w rolee Blmde coniract wwih e Fusslags

The ratar rHgsl be reioadad Befoe 1@l cpclic can stop the right il Te
raknal [l 1efie, appy an immcaiate geogn it cypcic. b fudid anwy (E s afi
oyche apots |1 e - wheeh cecurs durrfig o rappd sulseakation ey is reg
a aroklem bacause |l:I'.'|IE|'II'l; colecrres reguces betloe1or UE aod relor rrripen
ot toe G hrred. o

Meyer amerrgl 10 danHeshele 1w eapemmenl with kaveG nanaueers,
revjaediess of your skl oo papanenge kevel. Cver hagaly esperienead Lesl plots
hawa hean kitad nwectqaatn the k-G lght condtion.  &-ways yse groat
care o o d amy manegvar whch foud reduh noa kG oeneion L3
e Lanipny secidenty are almos abweays fatal,

NEVEF PERFOAM & LOW-G PUSHCWLRY

Galery Monca SNW-12 hat been pupergeded by S 24

Sefety Notica SMN-13

Issuad: Jan 33 Few: Joe 94
20 MOT ATTACHIT T3 TH

The land-ng gear st elbicees hava cragked on seweral Relcopier s When
the il amempled o caery or pelaral load strapped o the andag
oear 5k g2, The ‘aedng goar in ortimizeg to take mgh ‘oup™ loads,
Lonsaquently, 11 has wery Jowr strengih o the acocsna of “dasen”
direction. Alse, ewan g emnafl weight atlached to the lardging gear ey
changn the ratural fragquancy enough 1o cause Prgh ldads doe 0 intlkg A
vibrairont. Do nat aniempt o carry any 2xlarnaf load o objeel apached
wa che langing gear.

Salpgy Maticg 5M-14 has begn sopesseded by SR-17, GNGJ7 anal 520
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Safety Natice SN-15

lxgued: Aup A3 Fev fun 34
FLIE] EXHALSTION CAlN GE FATAL

Many pilots undarestimaig the sanowsness of luel xPEaslian, Awnning
oul ¢f fuel s the same ax 3 suddes Lol engone o divs gystem falure.
Wwhan that ogcwns. the pilor muost mmepateisr anigr aLtoratation and
prepare on & forced landing, Fafer 10 Secten 3 al the Pilel™s Cpmating
Hemngd ook pnoer Ppwsar  Fadera. N aydcmalalian i B0 anisrad
immadalaty. ihe APK will rapidly decey, he ngwer wall stall, and the
rasults weill kel be Faral. Senous of 1atal accdants hawva ooowrred a5
a reauli oF T2l ashadsion

To insUrg Ams do9s npl happen 19 yvou, obseswe the Mollowing
pracalTgnE

11 Mayar rely 9alaly o0 g fuai gage or the Iow sl waiming
L.ghi. These slectromachanical devices have quastionable
raliaelity in any airplane or behecger. AlWEYs racard the
hyarrmeter reading each tirme tha [uel tanks are lilisd,

21 LN your prefhighy:

a1 Chech the Tuel leval in the tanks vasually.

kil HBe surd [he tusl caps arg tighs.

Ly Crain & smat guantity of fuel frgm each @k and
the gascolaigr to check Ion warer of  other
rantATIifALGn.

4] Belore rakeatr:

al Insure that the Fuel valve 1% full an.

al Be swura guard is placed on rhictuse Sd4nceal

cl Plan wour nexe Fuel stags 30 yao wWill hewa an laast M)
minutes al fugl remaining.

A Inllght.

a1 Conunualy ghack both hourreles ard Toel gagas
1 gsthar indicates kpws fual, LAMND.

]| Alaays and o eluel beldore e rnaon 1ark 1val gags
reads lesa vhan )4 Tull,

ch MEWER allgws 1M Tuel QuUanmy o Decome 5a ow in
”igh1 that Lhe [dwye uB: e LALEy v I bt cgmas on.



(= =
En

HELICORT COMPLMY

Safety Notice SN-16

I55vad: Apr3d  Hav: Jun 34
FOWYER LINES GRE DEACHY

Flying intp wires. cakbles. and other oot 3y far 1he qumber one
cause of {atal accidents in halicoprers, Priols mus| consw@ncly e onoba
aleat Tor IFis wary real haeard.

FWaich far the towsars! oo Wil nal 982 the wirgs 10 uma
*  Fly ditecily awer tho fawers wihian Srassing gaemr L.

* Ll for [hE smallér usoBly regdible, groond D saeels) shich
e waall gEgwd EhE 1DrQer Mare ¥is:9 wires

T Conslandly gcan the higher Terrdin an #siher Side ol yaue lighl
pBLN (& 1raers,

¥ Alwpys mportgn it 2 AGL axcant duning toka-otf and
Sarding. By alawzys llying abiowe 500 fae] AGL, wonran wrtually
alznte The poinwey SAuse of lakdl accidenls.

Safety Notica SN-17

lstued: Moy 34 Rewv! Feb 39, Jun 94
] 5 C PTER W ]

Srvaral aooganis hEYE Gocurrad whan mlata momERLERily 18t ther
halcoprass unaandad Wtk the anging running and roTeds TUrmng, fha
crllectivo can cragp W, nCras.ng peth pitch and hnetra, slowing the
melicopter 16 i ol e esll ool af cossliml,

HOLD COMTROLS YWHEN BOARDING PAFSENGERS
N2 preacant o licmly gop osth cystc angd throfits wehig lgatiag or

vnloading sassenpess wilh the cngine rannieg in case iney inasyeriently
Bomg 1he contrgl: or slide aciuzs e (hionmke, l-lhllir'lg L drpEdn,

L] T W
Tha angqune exhaucr is wary ot and can g3sily Igmere tald grass or brush,

O BZZ was complaely dastropes 4y ive after @ nocmal landing in 13l
Yrass.
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Safety Notice EN-13

lizued Jan 85 Pews Fen B9, Jdun 94

LOSS OF WISIBILITYY CAMN BE FATAL

Fhying @ nelicapler In obspwred visibilivy due o tog, anow, low cailing,
of pvEn a derk r.|?h'r can ba tatal. Helitbpters hawe |ess inharard
stabitivy Bnd moch fasver roll and piteh rees then arpangs. Loss of the
pilat's sorsuda wiswal rpferances, even {of 3 momant, can rese in
disoriantalien, wieng conwol aputs. and an uncankrelled creah. This
type af sitvet i ia hkaly 13 0ocur when a pilob steeengld o 1y through
7 partially obsoured area ard peslizek too Be Thar De 6 losing wsibility,
He loset comrgk ¢ b melicopter when he BOBEMATS 2 Wrn to regain
wigiliy buy is whak-g 14 cormipete e o wilbnut visosl relerare ey,

Yo mush take correclive Senan pptorg wsibibty i (021! Remamber.
unlike the Bsrplang. the wrgue capakelity SF 1PE elicopter allo s yod 10
land and use altarnatg rransponriatict dunng tad weather, provided you
Fiave The good judgomant and recess 8ry willpowar to make 1he coract
deLiskn.

DVERCOMEIDERCE PREVAILS [N ATCIDEMNTS

A persgnal irat most ofan Moond 0 pIloteE hawing sengus accidents ia
overcon fidenre. High-nme fiagd -wing pieks ransitioning ko helsogpiers
and private swnard are parnoularly suscoplide.  Airplarne piken el
conirdent BN relaxad un the air, But have not yer deve-sped The coatrol
Tegl, camedinatign, and sensitivily denandee by 4 hehgoptar.  Privaie
avenars ara thgir gwn bosz and can ty sweichagr degeipling, gnfarced
ralgs, gr periodee ight checks and cougue by @ chief pilol. & private
awner mutt depend on gel-thsgaphing, wh.ch is sometifes lorgasen,

Wher ldwn prapary and cangerval wely, helicopiers are porenealy the
safagr mrcraft buet. Byt helicoprerd ere also prabably the least
torprnimp, Tray must always oe lawn defensively, The pur shaull
allow r.mself 3 areatos safely Margin 1nan ke Thinks will B8 necossary,
jrsl 1N Cazg.



Safety Notica EN-13

Isauad Aol 35 Rew: Jun 94

ELYIMG LOW QWER WATER |15 wERY HAZARDOUS

blany nehedpren actidents have accurred while manauvanng low dwe
warter. Many gdord S0 noj versre ther losg of depth parcapison wmhen
fhyeig ower weald!.  Flying ower calm glassy water is pareculdriy
di‘l'lBE!”.'lLlﬁ-. bun guwan £ hoppy wales, wwilh its cansiard ly waryrng surfgoa.
inlerfgres wath normal deptn percepten ard may cause & posl o
rvitjudge Rt height abpwe the watar.

MAINTAN B0 FEET AGL WHENEWER PQISIBLE anO AvdID
MENEUVYERS OWER WA TER BELDOVW 200 FEET AGL.

Safety Notice SN-2D

Igsued: Sep ES Raw: Jun 94
E ] H

A dsproprantionala nambar of fatal end non-fa1el ascidents accur uring
demanalcation oo initial fraining iights  The acCHienls o0cul becauss
wdwd pEls acher han the piot are alipwed 10 Mmaspulalie el sontrols
withoul beang praperky prepared of indoctrinaiad

IT a studarl bogang 10 1058 coneiol at the airedafl, &n experigncad Hlignt
wiAn e bor can eagily ragan comegl praveded the siudem dises gt make
Bay cErge o abrupl coatrol movements. , Roweser, the siudand
Becormes romentarnily confassd and meked o sudden large contral inpuet
o tha Wit direction. ¢ven the most experanged INSTOEIST May ool
¢ abkg to fendvar canliol.  lstrgcioes are psually prapacad o handle
kg sitgaugn whar the aludenl loses cantral and Aogs nothpg, b
1hey are seldom preparad fof the Stoden wha loses cordrol and dagas

e wyrogg 1hing,

Belora allowning someopna o wgach The sanials af e aircrar, they
must be thordwghly irkdoctrinalgd foncarmng (he 8 5TIEME 38aLiTrily &f
the cawnrrols i a gt helicopier.  They must be fwmiy s IES T
ngvgr mgkg g large or duddén mipssment with tha controls.  &nd, the
pilet in command must be prepared ke inslantly gnp tha controls shoeld
1he studgni 510t 10 MGk 8 Wiy Nve,

Salany Mouca SK-21 hay been sekded.
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HELIDOPTER DQOMPAMNTY

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.



ROBIMNSOMN

HELIGOPTER GOMPAMNTY

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)

2)
3)

4)

5)

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.

Always have strobe light flashing when rotors are turning.

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).

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

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



Safaty Notlen EN-24

leswad; Sep BE  Rpv: Jun 94
LOMA OERY ROTOR STALL CAN SE FATAL

Ralor s189 dud 1a Liw RPR causes @ very high pereentape of Felicopler
arcidents, bath latal and ngadacal.  Frequently rasunderstood, rator
513l 16 ng1 19 be confused willr re1e810Hp 16 2001 which ooowrs only et
high forward $feeda wwhen siell ofours ovar g fmall podion of the
retreating blade vip.  Reweaning up srall causes vibation and control
problesms. bul 1ha ronae 15 still very capable of providing suMicient lift (o
supakiM b8 woalght o1 the helicopter.

Rator stall, wun e gthier hed, £80 SCCur BT By alrspaad and whan o
doos, the relor S(op: pradecing the lik required o support the
helicoprar and the argrafr barally falls oyl of e sky.  Farunanely,
rotor stol secidonts mos! ofien cieur clode @ he ground during tekeott
or landing and the helicopier falls anly 1aws ar ea 1aec, The balegphar
i weretkmd Dut [(he OoUEHEENE BuUryg, Howawer, retor siall also scours
al highner 8tiudas and when it happens a1 heights aleve 40 o0 5O Tee
AGL v 1a most hkaly to be fatal.

Agter stall s ¥Ery simmilar to the trall af an alrgang wing [l
amipesd:. &5 NE Birgpeed at 80 BTplBre GEte I0wer, the oSS Up angle,
or pngle-ol-amack, of the wang must be higher for the wing 16 produes
the It maquired 1o support 1 wrgiphl al 1he amplane, AL 8 critical
angle (aboyi 15 degrees|, the airlldw sver the wing ywill Z8EBIBTE BRd
Lrall, CAUSY & sudden loas of /1t end 3 vary Iarge INCrease 0 drafg.
The girplana pebar recowars by lowaring the nase gf 1the airplane 1o
redua Iha wing anple-oi-atiack balgw ftall Ana a44s aowwer [0 recower
1h o5t airspeed.

The same 1hing hdpeens during morof $180 with a helicoprar axcapt o
aEdurs dus 12 10w ra1cd RPR Instead of ow girspeed. A5 the PPM of
1he seror gens bowsar, the angla-al-aclack af the rotor Dlades must be
Fpher to peredats the lift requerad 10 supeort the wwight ol the
helogprer, Even if the collecuwe 15 noi raised by (e pidoL Lo provice
ma highar bladg angle, tha helcoptae wili S1art o deseernd ol Lhe

i
~—~:|:—~“ 3z
i e e o

524

FHSTALLED 5TaLLED

‘Wing or rator Hade unseelled ano 418 ed,

Fage 1 ol 2



Salery Waotice SM-Zd Cantinuad:

wpward mayemeant ol air (o the rotor proncdet 1he neCatshry incrépie
w blada angla-of-attack. A% with thie dirplane wat, (e Dlade sirfod will
stall @t o critica, angle, refulting i & suddan oss of ift and 8 lBrga
incriafa in drag. The incregaad drag on whe biades 3o likg 8 hops
roLgr brewe cagaing the reror AFM o rapidly dacrease, lurther ingreasing
the fofor 06l AL The helszapter Seging to fall, the vpward rothing air
CONUness T0 INGreass the angeofotiack am 1he skawly roleting bledes,
mawirg recovery virdualhy imesatsable, avan with foll down collective.

When the forar salls. @ 00ES MAT 00§09 Synmatncally Decause any
inrward alrapedd at tha hellcoprar will prod ee » highar aarflow on the
povaescesy biade than oo the meiredting bisae.  Thid cAUSES The
retreating blade o dtet firyd, alldwwing it 1o dneg 28 1 goas 81T wWhala the
dbiare:iody Blada it &l climiking 63 b goes ferward, The rasubing low
aM bBlads Bnd high foreeard blade became a fagd 8ft tilting of the rolgr
dlgc sametimed reterred ta as “rolpr blgwebock®. Alfg, % 1he
hricaptar baging to fall. 1hé yapassrd Honw af air undar the 18il SUrfACEA
tends \g piich the gircrafg noge-down. Thess Two etfects, comblned
wiills &Ft Cyelic by the pilaT aTEmpIng to kasp the noes from dromgmng,
will Fresquently allaw the romr bledes o blaw beck and chag off he
184boom Bt The siplled Rascoprer falls, Dws (0 (e magnilud4 of 1
forcas snyplved and the flgsavility ol rotor bBlades. robar (eater H1aps will
et prgwgnt the boorm chop.  Tha feaulting beeam chop, howwewer, 19
aciwbedmic, &4 The Birereil Bad ITE accupants are Blready doemad by 1hg
staled rator befog the chap GGOURE.

Page 2 3f 2
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Safaty Notica SN-25

leswed DOec 1957 Rey: ol 2712
CARBURETOR ICF

Avoidad e aocidants tave pean attnbored 144 Bogine Soppage dae [0
carboretar ige Wrer usod proparly, the carbureior bBead and canb
heg: assisk sys@ms on tha B2 and A4d wal jnewent carkbaean ms.

Frazsure draps and dual awaparatipn insize 1he carboretas couse
sigiticent Ccopling  Thara*cra, carhurgior (e rar nocor ol OATS a5
lugl: a3 S0 1BG°F Even nogenerally dry a'r lacal conditions suzh
ac & neerby oody of water can ha condncive o carburein ice. Whean
in duukr, aasume conditions arg conducive fe carburater ice snd apply
carh haal a5 regqulrad,

Fur the B22 and B33, carguretor hear may b nesensary during 1akeo®d.
Uplike mrplanes which takeofl at 1ol ikeetsla helicnpiers tane ol Lasing
pusedr A5 faquited, PMahing them wo nesR e to cacouretar ine=. Alsa
use Ml carb heat guring run-un (0 grereat the nanchicr sysiem.

G oanzralt equipred wathe the cark Faai EIE-E!'ET SyEhGm, '.hrt_nnnl:r-:-l
ks shauld be lefy o nletched uedecs i1z obwious that cenditiars are
ral conduceys W £ar Do alar ed.

Carpurelor heal raduces engqine ppewer onugpat 160 a qrve s mani*cid
pressoe. Apprasnmately 1.9 . HY sddinenal MAP iz requaircd tn
HEIErETE WERr i SIS provs e tMCP] or takeoff proseer STOPE
woithe lull heeal applea. The gddimonal MAD with carg haat deas mot
muerstrass 19E erguie ar he coplar Decause poaer ks gre 57
heirg ateseved.  Since the engine s derated, @ oonll grodusg TP at
lawar alituclas gwen el Tall heat. Haweewser, auond I.|‘5-i|1l; raora haak
17an geuirmd al vigh albilodes s e eoging Hay reach Ful® thrattia at
lass tha- MCP o TO=.

Safety Motice SN-2G

Issued. _a BT Rew: Jun 94
MIGHT FLIGHT FLMS BAD WEATHER LaM 3E CEADLY

Marry fatal accidunls have acoored 31 0g b see@ the gt atlilal'l'll'l'!ﬂd
12 Py in margmal weather af1er dark,  The fatal @28 GENC TALE rjng
mghe Tlight 45 rnanye 1 res higheen Lhan daeing Jagkggin hodes

Whan it is darc, 11 pilat cinnal s oo g5 ar e a1 af - onds, nar
law hanging srad oo Fag. Even avbes he dues g2 1, leos onabla >
jndae iz= altitnde brecanss there is oo horizon 19 etereree, Ha B HIE
raalice it o5 therm il b bas actoally Flewoiria it god sadden by 1egas
hit s oA viseal referenses and bes oabalies 1o cannoal ohe atnade of
-8 halhapter A5 helicaprers are nel “vherently stable and have sy
hi|:| horoll raras. the airgraft weill ques kly 9o ol o5 conhol, resaling m e
Mg b owelocivy crazh which s nsaally latal

E€ sure wou MEYER “ly at night wnless vwou bave clean veealser wilh
unihiired ar wary bogh ceili g5 and zleney al celescial pr graund hghes
1 refarance
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Bafety Notice 5N-27

Ittusd: Twc B Aew: Jun 94
SVAPRISE THROTTLE CHOPS CAN BE DEADLY

hiany thght INEIruciara do ol ke bl 00 Give 8 Bludant a saulated
powar falhurg safefy, Thoy may hawa |lsermed how 01 reEpCNd 0 B
thrakgle chop themselves. ut they havet't Igarned how o prepens o
arudent ‘or & SiMesBted powsd TBdure or haw 10 Barkdl 3 tisation
wherg tha Siudene 4 raactions aee urisapectied. ThE fiedent ridy Irskce
an the connges, push the wrang pedsl, redes (Namead of (owee the
collective, or just oo rothing.  Tha inatructor muost be prapared o
handla any uriezpetcind SELgEn raads; rign.

Batore glvnpg 3 simadated povesr 1310ens . cERETUIlY PraDBre Yo Studesn
pro B sure you heye ilgwn tpaThar anm iz (o establizh thet ootical
undmrs tanding ared cornmunication betwsean ingtructor erd siudent, Ga
through the exarcise Logeldar g numbser of wmoes walil the studenc's
regchong ara both coffacy 8o predictable.  Mevsr tfuly $urprism tha
glwdant. Tell him you are going o give kim & sifalaled pawer iy
@ dgw minuwee belore, and whan you rell off e thronke, laudby
annpunce “powr pilwea " The mantakd prassies should e laes shan
21 Inchas and the throftle shguold bBe rallod off =modthby, novgr
Fchopped”, FoBow throwdh on adl conifods ard ghen tha mosched in
wour right log 19 prevent te swudent frem peahlng tha wiong eedal o
e BEcQries ronfuzmd. I s
Yetomplete the guigratalion eniry yourself, Mevor wait to see whal \he
S[udent ieed. Flar [0 iniliale (e ecoverny wilhin aee sacond,
regerdiase of 1ha Sudent’s FEBCILN.

Thettirdt Ravie D2En inENENCaE WwWhan tha gngare fes quil duong simulaced
grging lajures. As g praceution. alweys pedform the simulaced anging
failura v thin glide dislanca gt a amooih gpan arga yehame yad are
CérLan yéu could cnmpleta a sala {guch-down gulgeaialion shauld it
basoina rieceasany. Aldd, never pracice semiglaled pawsesr ladyres uniil
the angene i8 Tadoughly warmad up. Wil unik you have bean fying
lor a1 Imaer 1% to 10 munutas,
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Safaty Notce SN-28

Isczupd Jul 1953 Fev: Jul 2012
LISTEM FOR AMPES[IERG BEARING FAILLIRE

Ln jmpanding hall gr rollar Baaneg “aitare is nsnally pracadad by oa
nonicedble ingreasa in acise Tha noise il fypigally starl several
howrs pafare tha hearing acraaly fails or ba‘ora thera iz any im2rease
mn beanng Lermperature To datact pendiq ailere of g driva sysiem
Learing. tha ¢ Ko should unenvar gna aar and hiatan 12 078 sound of tra
driva sysle 1 dunng skart-ug @rd shutdowen, Afae 1the pilor bacomes
Farnil 87 wwith the rerpnal soundd of the dnive sesterr, Pa shoald be aele
[a daile=l the nolge made by 3 lalhog bearing, The failirg bearing wil
prodoce & lowd whina, rereble, groaew], o aren sound. L pen haaring
an urealal rmea. 1he pilcl moel i ediacaly greund the arcrafc and
hewe 1he beerings tharoughly inspected By g quabfisd rmecka-oc,
Failura =f € beanng In 1hight cowld razul n e sancus accidant,

D mot m2ly on Telam@aes oo vrdicets mpendng bearing T3dure A&
Taili~vg Leanng mey fot iy ol enaugh (e bacs oul the Talatemps
vl [ actuslly ETars 10 desntegrate. This ey occur only seconds
Lefars complets tailure.

CLUTCH LIGHT WaARNING

I iz parmal 12 the 2luch ligst e come on occasicnally e 1hgn
For & =harl tre fapproxanale y 3 [0 B sedones) [o e-lennsn The
ariwvd belts, 11 the eluteh light Tlicke s ur does notl go aul withn "G
seconds, it can dicale & okt o- bearirg 1ailue. Foabnoomal cloleh
lighnt incdization oceurs, sull elaich cinzgin irnaker aml reduce poweer.
Snlgci a safe landing site and make a precadiionary landing to chisck,
crive system. | atklilional symotoms of drive sysiem Taileee Jame |
of hmi rubher, apisa, ar wibration! aro prosart, jand imirediately, 0T
tochometer nredle selit acours enker autorctatioe.

After landing, shot dewen and chack the drivn brelts A insere that the
b b5 are in their gronees and nof damaged  Creck 100 uppsr aced
iwnr agheator hzarings for saal fomesn. Alss chook tha Triatemp
indicara raadirgs M dnve aystem prablems are found. have the
girzmafr wmspected by g mechanic hefare furthar “lghe,
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Safety Notice SN-29

Iszuedd: Mar 33 Fey: Jun G4
AIRPLANE PILOTS HIGH Rrge wHEN FLYING HE KO RTERS

There have bssn a numder ol 1atal accidents involving eapeive=ed
MIGs w'™D 1avE marny haurfs N a<rplards Out Wil aly mmed
gxpmnence fiymp helicopoers,

The mgrained foac bt of &0 cxpatignced sirplane pildt can be deadly
whan fying @ helceprer  The arplane mlat may [y 1he halicopter vwedl
whan da:ng rormgl manauvers undar pringry conditions wWhen There =
Lt fhiok aboui lee prepes conired respense- Bui whan rggquered to
roact suddeniy wundor ynoxpeciod circumstancas, he may revart e his
airplane res WS &rd corehit a lagal evrar. Under thase conditigns, his
hangE and Far mays guray by Racoon whhost conachdus thught,
Thoss reacisens may wod be based on his greater gsperignca. 4. tha
redetio ns develope:d Flying o planes.

For Bxample, i g Airplang hlg regclicks m a 'n'l'ﬂl'l"llil'lﬂ harn 15TadlF wndu
be 1o immedliacely go ferward with the snck and add powar, In o3
haweoirier, application of terward slick whan tha gilol hears a hern [ow
APM) wstld drive the APM owen lower and cguild resule in rolor siall,
aApacially of Ne BlIS0 "pddd power”™ {up cobMeslYeEr |0 ets Lhan ane
oapand he DT could siall oo faTor, GEHBiI’Iﬂ e hpfisaprar 1 lall out
af the sky,

Another geample ¢ the resclion necassary 1o make the aircrafy go
dawnn. 1T the halicepeer pildl mosl tuddanly detcersd (a8 awoid & bird &
anothar awcedl, he rapidly lowwers the collaglive wwilh werny litue
megment 9f The cys!e stick  Inthe game sifUBETIoN. the Birplane pio
waolld push the srick toerweard o dive, A raplo forward mowamane ol
the helicoprer cychic stick under thase conditions would sasul] in g 10w
"L pendifien which could causa mast burrping, reswlting in scparation
ol the rofor Shafl ar ank blade $iriking 1he fuselage. & fisnilar situation
extd wwhen tertisating 8 clinb affer 8 pul-ap. The airplans Hior does
L owth lorward 41k, The RERCopIEr Piloe MudT e hig CHIBLIEvE O B
vary predual, gentles spphogtion of fadward cyclhe,

To stoy alive in the halicoprer, the gxpenenced adirplene mext musg
devale consipiabir Nirme and affar] 0 developirgg sefe nelicopte
regotions,  The helicopiar redclsns modl be ffroqfes and lake
precadance owver the pilat's elrplane fgactions because evanmhng
happang feeter na helicppier. The pilon doas ot hawva tirrm (o raalize
he mpde the wrong mowg, think about 4, and then cormect . It's oo
H1e; tha rotor has almady stallnd or & blade hag alroady $Tesek 1hr
Avframe and thess is no ceence of recowery. To dewelop 3afe helicopler
reacTions, (he &intdr-e Ppile1 mest prac lca gach prasadurs v Brd awvar
again with 3 comperent Inarucedr until his hends and 1apt will always
maxe the aoght move wathout requirlng conscinps thougnt,  AMQ,
:'g:i]hl::l:.ﬁﬁ%lm HE FUST NEVER ABRUPTLY PLPSH THE CYCLIT STICK

Alin see Salery Molices SM-11 and Gh-24.
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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.
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HELIGOPTER GOMPAMNTY

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’simproper 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.

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
1% inches (4 cm). If belts are significantly looser than this, have
actuator adjusted prior to engine start.

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.
2.

During shutdown, do not disengage clutch.

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.

Switch battery on and allow clutch to disengage during next
preflight.



INTENTIONALLY BLANK
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HELIDOPTER DQOMPAMNTY

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-with-
power 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.
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HELIGOPTER GOMPAMNTY

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 %2 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.
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Salety Notice SN-36

Insued, o U0

J'EASPEEC:S CUAIMG LIFTOFF

Felicoptars hawe best seeeraly canayed e FPM overspeeds during o,
Towe fwerhperds cansed @ 1o rotor dege chah abreton welnd led 1a
imTedivia failure of sheh ar taleane Thropgfwad) ke narmal APR -ange.
tal rotar s hatlt wkaation is candrollca oy camper aarng. Hoveawe, ez
15 nt affarkee abovs 1203 RPM

Ficchon zal corralgpon can causa oo spred during littndf il RPR 5 e redze2d
2 normnal fght semiegs @9 callisctive raised batore govarnor 6w ehied on
Oleerspeels can glzo coels o MrOGIR E anpped i tinek ounng Vhel
CRs Novesnol 12 bs cverndden. e ivmed S, wha ara mcst hkaly
B0 orwsws or dsuacled, arg gamcularly susteprbl o tus lpe of
NI EA M B

T auwqid nuerspeads cunng The
1. Alaays confinm gewernne an Eofore moress mg RPM apows 8002
2 wanty governer stabilizes cnning APR near wop o graen ece

A Rentain relaxed grip on TProTle alloweng govenor 12 ooates ARRYL



Safaty Notice SN-37

sued: Dec 01
EXCEFDING APPRVED LI EATIONS CAM BE FATAL

Maay pilgts de ret onderatand macal fafigee.  Each wme 8 maial
cowponent |6 foaded 1o 3 =tress Tewel abave It6 fatigue &mat, hidden
damkaed ocowrs withis e melal. Thads i5 no jnspeclion method =hich
curl datect N wiviEdla fatipue demage. The firal hdcation will b= a
te1y micrpEcopic crack ©ohe metal, often hiddan from view, The crack
will grow with each repetition ol the critlcal 6teass until ke pan
oodoenly breaks. Trwth groach wil accer quite meddby m drive aySem
parid Fromy the high Brequency torgiamsl loads, It wall albo occur apidby
i potor swstem comgeotenda due to the high centrfugal force on the
blades wwd hub. Dameging fatigus cyckez octur with awary revalntion of
an avarloaded drive shaft or rotor Blade.

If 3 pilon excapdd the powss ar gickpeed lmis on a few occasions
withaut t2ikra, e may be misked oo ballayling he can safely cperae ar
trosa high lads. Not rrua, Evary Becond the limitations are excaeded.
iore Sass Cyches cocur and additional fetlgus dameagn can accuniulata
wilhim the metal.  Everdeally, 5 laligue eraedk will begin and graw until a
sudden Imilure gocurs, I the pilol & lucky, e part will bave reaehed ng
apprewad sarvice lite and be replaced before lailure. 0 ongt, Mheie will
Ikaly be 3 =rrious or 101al acsukam.,

WA R NIRHE

11 Always operste the aircreaft well bebuw 1% appraved Vne [never
axcead spaadl. aspecizly in wribsskeni wand conditions.

21 Cv non agarare the engina abowe si placecdad manifold pressare
lamitg.

K| o ok load the arsral sbavs 05 approyad gross weiglhd linie.

4  The moxl damaging condiions occur when Tiykig of Manawvanng
at haph sirapeads combaned with high pows asilngs,
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Safety Notice SN-38

Issued: Jul 2003 Rev: Jul 2019
PRACTICE AUTOROTATIONS CAUSE MANY TRAINING ACCIDENTS

Practice autorotations continue to be the number one cause of
helicopter training accidents. Many of these accidents occur because
the instructor fails to take decisive action.

Instructors should always perform the following “100 Foot Decision
Check”:

1) Rotor RPM approximately 100%

2) Stabilized airspeed between 60 and 70 KIAS

3) Stabilized rate of descent, usually less than 1500 ft/min.
4) Turns (if any) completed

Prior to descending below 100 feet AGL, the instructor must make
the decision to take the flight controls and make an immediate power
recovery if any of the above parameters is not correct. Do not
attempt to salvage the situation by coaching the student or trying to
correct below 100 feet AGL. At density altitudes above 4000 feet,
increase the decision check to 200 feet AGL or higher.

If the decision to continue is made, the instructor should announce
“100 Foot Check complete, continue”.

A high percentage of training accidents occur after many consecutive
autorotations. To maintain instructor focus and minimize student
fatigue, limit practice to no more than 3 or 4 consecutive autorotations.

The purpose of the practice autorotation is to teach control and
maneuvering during the glide, proper use of the flare, and the
power recovery (or landing). While simulated power failure/forced
landing practice may involve more abrupt power reduction, practice
autorotation entries should be accomplished smoothly and slowly in
accordance with the Robinson Flight Training Guide.
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Safety Notice SN-39
Issued: Jul 2003
UNUSUAL VIBRATION CAN INDICATE A MAIN ROTOR BLADE CRACK

A catastrophic rotor blade fatigue failure can be averted if pilots and
mechanics are alert to early indications of a fatigue crack. Although a
crack may be internal to blade structure and not visible, it will likely
cause a significant increase in rotor vibration prior to final failure. If a
rotor is smooth after balancing but then goes out of balance again
within a few flights, it should be considered suspect. Have the rotor
system thoroughly examined by a qualified mechanic before further
flight.

If main rotor vibration rapidly increases or becomes severe during
flight, make an immediate safe landing. Do not attempt to continue
flight to a convenient destination.

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. Fire-
retardant 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.
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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 Rev: Jul 2019
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.

Note that thrust of any tail rotor decreases significantly as RPM
decreases. Low RPM combined with high torque, as occurs when
over-pitching, may result in an uncontrollable right yaw (see also
Safety Notice SN-34).
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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 Revised: June 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 and should 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 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.

e 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 may not be possible due to weather, airspace,
or performance limitations. |If passengers are aware of these
limitations prior to the flight, there will be less pressure for the
pilot to attempt 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:

e Should not carry passengers until accumulating 100 total hours
helicopter experience including 20 hours pilot in command in
type after receiving their helicopter rating.

e 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

e 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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