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1. Purpose 

The purpose of this AWB is to: 
a. Provide Operators and Maintainers' a consolidated summary of 

investigations carried out by CASA Airworthiness Specialists based on 
several information resources including CASA received SDRs, 

b. to remind maintainers and operators of the need to strictly adhere to 
the requirements of all current RHC approved data for the operation 
and maintenance of the R22, and  

c. provide a guide to the information available, including RHC data in 
relation to main rotor drive system with emphasis on the main rotor 
drive vee-belts (also known as the main drive belts).   

NOTE: 
The references to the various chapters of the manufacturers' Maintenance 
Manuals (MM), Pilots Operating Handbook (POH), Service Bulletins (SB) 
and Safety Notices (SN) provided in this AWB are for general guidance 
only and may not be revised in this AWB.  Reference to any existing data 
is not intended to exclude reference to and use of any other approved data 
or new information including Airworthiness Directives (ADs). 

2. Background 

This AWB has been raised in response to continuing reports of R22 main 
rotor drive system failures, including low time-in-service main rotor drive 
belt failures.  Investigations into local and overseas defect reports and fatal 
accidents involving the Robinson R22 helicopter show a significant 
number of occurrences that involve catastrophic failure of the main rotor 
drive belts. Main drive belt failures may be attributed to a number of 
possible causes, which are now considered under the headings of 
Maintenance related considerations and Operational related 
considerations. 

3. Maintenance related considerations 

a. Infant mortality of main drive belts 
The CASA SDR data shows several failures of newly installed main 
drive belts.  Such reports typically describe new drive belts as feeling 
"sticky", "soft" and "stretchy" at the time of installation.  In one instance, 
a set of drive belts had a lumpy drive face profile, which caused 
excessive vibration at installation. 
Refer: CASA SDR database. 
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b. Incorrect main drive belt installation 
This includes such factors such as incorrect belt tension rigging, 
sheave (drive pulley) "V" groove drive surface condition, sheave 
alignment, actuator rigging, and not adhering to the correct belt "break 
in" procedure for newly installed drive belts. 
I. Main drive belt tension:  

The actuator is designed to initially engage the engine to the 
transmission by gradually increasing main drive belt tension (so that 
the belts act as a friction clutch) and then monitor and maintain 
main drive belt tension during flight so that engine power may be 
transmitted to the main (and tail) rotor as designed.  Care must be 
taken to ensure that the drive belt tension and free-play rigging is 
correct for new and used belts in both the disengaged and the 
engaged condition in accordance with the manufacturer's 
information. Main drive belt wear and stretch should be monitored in 
service by monitoring the clutch shaft angle.   
Refer: CASA SDR database, RHC SL#39 Installation of the new 
A190-2 Vee Belts; RHC MM Section 7 DRIVE TRAIN. 

II. Clutch actuator rigging and maintenance:  
Actuator gear motor worm gear lubrication and sealing "O" ring 
condition are critical, especially in a marine environment.  The 
maximum extension dimension should be checked as an indication 
of main drive belt replacement.  Main drive belts should be replaced 
when the maximum extension has been reached.  The disengaged 
down limit switch should be adjusted to ensure correct main drive 
belt deflection with the actuator fully disengaged.  Lateral 
positioning/rigging of the actuator also affects main drive belt 
sheave alignment.  
Refer: CASA SDR database; RHC SL#39 Installation of the new 
A190-2 Vee Belts; RHC MM Section 7 DRIVE TRAIN. 

III. Incorrect main drive belt "break in" procedures:  
Newly installed drive belts are highly susceptible to failure.  
Experience has shown that newly-installed main drive belts are 
more likely to roll in the sheave grooves and break or come off the 
sheaves in flight. RHC consider that once the belts have worn in 
with over 100 hours of service, main drive belt problems appear to 
reduce.   
Refer: CASA SDR database, Transport Safety Board Canada 
Report A04P0314; RHC SL#39 Installation of the new A190-2 Vee 
Belts; RHC Service Letter #20A Vee Belt Installation. 

 



 AIRWORTHINESS BULLETIN 
AWB 63-006 Issue : 1 Issues related to the Robinson Helicopter 

Corporation (RHC) R22 main rotor drive 
system. 

Date : 14 August 2009 

 

Page 3 of 6 

c. Sheave alignment 
Main drive belt pulley sheave alignment is considered very critical.  In 
particular, the engine height check that immediately precedes the 
alignment check must assure that the engine is correctly positioned 
first prior to checking sheave alignment. If the engine height is wrong 
then correct alignment of the sheaves is not possible. 
Tests conducted by RHC indicate that most main drive belt drive 
problems and failures of the fan shaft bearing or upper actuator 
bearings are caused by misalignment of the main drive belt sheaves. 
Misalignment will contribute to abnormal main drive belt and sheave 
wear and belts jumping out of the drive grooves.  Adverse loadings on 
the main drive belt drive faces will result in adverse wear of the drive 
belts and the sheave grooves.  In addition to abnormal wear, the 
structure of the main drive belts will be stressed in a way not 
anticipated by the design of the belt and may contribute to premature 
drive belt failure.  Alignment should also be checked typically: 
I. After each heavy landing, 
II. Following the installation of new main drive belts and/or the 

installation of new engine mounts, 
III. Any time any of the drive line components are disturbed for 

servicing, 
IV. Main transmission / engine change, 
V. Whenever the main drive belts are removed due to showing signs 

of distress, such as fraying / shredding.   
Refer: CASA SDR database, Transport Safety Board Canada Report 
A04P0314; RHC MM Section 7 DRIVE TRAIN. RHC SL #20A Vee Belt 
Installation; RHC SL #23A Special Caution when Installing Vee Belts or 
Other Drive Line Components. RHC SL#39 Installation of the new 
A190-2 Vee Belts; RHC SL#35 Alignment of Vee Belt Sheaves. 

d. Sheave configuration 
There are various versions of upper and lower drive sheaves available 
for installation.  The installer should ensure that only compatible types 
of sheaves are used together and that only the correct sheave is 
installed in the specified location.  Use of the incorrect lower sheave, 
for example, may result in abnormal engine power pulses being 
transmitted to the belt which may result in premature main drive belt 
failure.  
Refer: CASA SDR database, RHC MM Section 7 DRIVE TRAIN. 
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e. Sheave condition 
If main rotor drive belts are installed on pulley sheaves that do not 
meet the "V" section profile serviceability requirements of the RHC R22 
MM, then the sheaves will not transfer engine power to the rotor 
system as intended.  The condition of the lower sheave is to be 
inspected at each Daily or Pre-flight inspection. All sheave drive 
grooves must be maintained in a serviceable condition, for example, 
not notchy, pitted or worn, with smooth and uniform drive groove 
surfaces.   
Refer: RHC MM Section 7 DRIVE TRAIN. RHC MM Section 2.508 
SPECIAL INSPECTIONS 

f. Main rotor drive belt condition 
The drive belts should be checked at each pre-flight inspection and 
periodic maintenance inspection for condition. For example, no fraying, 
cracking, blistering or cuts etc, and that the main drive belts have the 
correct slack and are sitting correctly in the pulley grooves.  Main drive 
belt stretch should be monitored by checking the clutch shaft angle.   
Refer: RHC R22 Pilots Operating Handbook SECTION 4; RHC MM 
7.240 Clutch Shaft Angle; RHC MM Section 2.507 V-Belt Inspection. 
RHC SB-77; RHC SL #20A Vee Belt Installation. 

g. Upper and lower actuator pulley bearings 
Some failures of the lower pulley bearing have been attributed by RHC 
to incorrect servicing of the lower pulley bearing.  For example, too 
much grease or loss or lack of grease (incorrect servicing / seal failure) 
will ultimately result in bearing failure.  Signs of impending bearing 
failure may be detected by turning the bearing by hand to detect 
roughness, observing increases in bearing noise during run-down, a 
flickering clutch light and "Teletemp" indications of increasing bearing 
heat. Failure of the actuator bearings may cause loss of power to the 
rotor system and could result in a serious accident.  
Refer: RHC R22 SN #28 Early Detection of Impending Lower Bearing 
Failure; POH; RHC SB-95 A181-4 Lower Actuator Bearing Assembly. 
RHC SB#58 Actuator bearings. 

h. Lower pulley (sheave) bracket 
Reports of cracking of the lower pulley bracket have been attributed by 
RHC to excessive vibration from the engine cooling fan and lower 
pulley or sheave. Failure of this bracket may result in loss of drive to 
the main rotors.  Engine cooling fan and lower pulley balancing should 
be carried out as required by the RHC MM.  
Refer: RHC MM SECTION 6.240 Balancing. 
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i. Alternator drive belt 
The failure of an alternator drive belt in flight might interfere with the 
operation of the main rotor drive belts and could possibly cause the 
main rotor drive belts to malfunction or fail.  The alternator belt should 
be checked for serviceability, for example, proper alignment, no cracks, 
missing teeth, fraying or delamination.  Emergency Spare Alternator 
Belts should also be checked for any defects before use, including heat 
deterioration or permanent set.  
Refer: Textron Lycoming Service Instruction (SI) 1129; RHC MM 
Section 2.140 Inspection Procedures and Checklist. RHC SL-57 
Alternator V-Belts. 

4. Operational related considerations 

a. Aerial mustering flight profile and Certification requirements 
The R22 is one of the most common rotary wing aircraft on the 
Australian Register and is a popular choice for many applications from 
private operation through to highly demanding aerial work. In particular, 
the use of the aircraft for mustering can be considered as unique to the 
Australian fleet. An ATSB commissioned study was undertaken in 2004 
to establish the effects of this type of operation. The conclusion from 
the report of the study states: 
"The R22 has been the most popular model for these types of 
operations, but owners and operators need to fully appreciate the 
stresses placed on aircraft during mustering operations, and the 
characteristics of aerial mustering operations, which may be quite 
different to the type of flying for which the type originally received 
certification." 
Operators using the R22 for such demanding operations should be 
aware of the negative affect such operations may have on aircraft 
reliability. 
Refer: ATSB Aviation Research and Analysis report - B2004/0292, 
Robinson R22 helicopter aerial mustering usage investigation. 

b. Manifold pressure monitoring 
Since the R22 was first introduced, there have been performance 
upgrades resulting from the factory installation of more powerful 
engines.  This means that it is easy to apply excessive power, 
particularly at lower altitudes.  To counter this, RHC have introduced 
strict manifold pressure (MAP) monitoring by the pilot as a means of 
limiting the power available.  Operating the helicopter with the MAP in 
excess of the limits stated in the POH may result in premature main 
drive belt failure.  Exceeding the permitted maximum gross weight plus 
the application of excessive power will overstress the rotor drive 
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system, including the main rotor drive belts and it is very likely that 
drive belt failure may occur during or shortly after such an event.   
Refer: CASA SDR database, Transport Safety Board Canada Report 
A04P0314; RHC FM SB RHC Safety Alert Issued 20 December 2004. 
EXCEEDING POWER LIMITS CAN BE FATAL. 

c. POH cautions 
The R22 POH contains the following caution applicable to the main 
rotor drive belts:  
"…..the smell of burning rubber or a clutch light flickering or staying on 
for a longer time than normal time may indicate an impending belt 
failure.  Immediately pull the CLUTCH circuit breaker and land in the 
nearest open area where a safe normal landing can be made.  Be 
prepared to enter a full autorotation should a failure occur on the way 
down".  
Refer: RHC POH SECTION 3; 3-0 Warning Caution Lights 

5. Recommendations  

CASA strongly recommends that operators and maintainers: 
a. Carefully inspect all newly manufactured main rotor drive belts for 

defects before installation, 
b. Consider the importance of the Maintenance and Operational related 

considerations highlighted in this AWB and disseminate the information 
throughout their organisations. 

NOTE 
Operators are reminded of the requirements for maintenance to be 
conducted IAW approved maintenance data per CAR 42V. 

6. Enquiries 

Enquiries with regard to the content of this Airworthiness Bulletin should 
be made via the direct link e-mail address:  

AirworthinessBulletin@casa.gov.au 

Or in writing, to: 
Airworthiness Engineering Group 
Civil Aviation Safety Authority 
GPO Box 2005, Canberra, ACT, 2601 

 


