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Torrance, California 90505-6115 Web: https://robinsonheli.com
United States of America

OFFICE HOURS
Monday through Friday, 6:00 a.m. to 6:00 p.m., Pacific Time.

CUSTOMER SUPPORT AND SPARES ORDERS
Please visit our website https://robinsonheli.com/support for the latest customer support contact 
information.  You can also find a map of our global dealers and service centers that will be able to 
assist at https://robinsonheli.com/dealers-and-service-centers.

PUBLICATIONS
Viewing RHC Maintenance Manuals (MMs) and Illustrated Parts Catalogs (IPCs) online at 
https://robinsonheli.com/publications is recommended to ensure use of current data.  Viewing MMs 
and IPCs offline via paper or digital download requires verification that the data is current.  Refer to 
the online MM or IPC Revision Log for the list of current pages.



SUBSCRIPTION ORDER AND RENEWAL FORMS

Subscription order and renewal forms are located at https://robinsonheli.com.

WARRANTY INFORMATION

Helicopter and parts warranty information is located at https://robinsonheli.com.

TRADEMARK ACKNOWLEDGMENTS

All trademarks and registered trademarks are the property of their respective owners.  
Reference to any specific commercial products, process, or service by trade name, trademark, 
or manufacturer does not necessarily constitute or imply its endorsement.

NOTE

Failure to include the ® or ™ symbols or to capitalize specific 
brand names within the body of this manual does not constitute 
a waiver of the trademark rights by the respective owners.

•	 CherryMAX® is a registered trademark of Cherry Aerospace.
•	 Heli-Coil® is a registered trademark of Böllhoff Group.
•	 Loctite®, Alodine®, and BONDERITE® are registered trademarks of Henkel AG & Co. KGaA.
•	 LPS® is a registered trademark of ITW Pro Brands.
•	 Molykote® is a registered trademark of DuPont Specialty Products USA, LLC.
•	 Palnut® is a registered trademark of A. Raymond Tinnerman.
•	 Scotch-Brite™ is a trademark of 3M Company.
•	 Teflon™ is a trademark of The Chemours Company FC, LLC.
•	 Ty-Rap® is a registered trademark of ABB Installation Products.
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1-92  Additional Component Maintenance (continued)

A.	12 YEARS (continued)

Part Number Description Action

C343-8 Tube Disassemble and visually inspect exterior and 
interior.  Verify no corrosion.

D211-3 Hydraulic Reservoir Assembly Perform 12-year inspection per § 5-54, or 
replace with new or overhaul exchange.

D212-5, -6 Hydraulic Servo Assembly Perform inspection per § 29-30 Part C.
D918-1 Elastic Cord – Longitudinal (cyclic 

pivot)
Replace with new.

D918-2 Elastic Cord – Lateral (cyclic pivot) Replace with new.
D918-3 Elastic Cord – (collective) Replace with new.
F006-1, -6 Main Rotor Gearbox Assembly Submit to RHC for 12-year maintenance, 

or replace with new or overhaul exchange.  
12‑year maintenance includes seal 
replacement, o-ring replacement, sealed 
bearing replacement, rubber mount 
replacement, R66 SL-11 upgrade (as 
applicable), and inspection.

F014 Landing Gear Assembly Perform 12-year inspection per § 5-53, or 
replace with new.

F018-1 Clutch Assembly
(Revision C & prior)

Replace with new or overhaul exchange 
clutch assembly.

F018-1 Clutch Assembly
(Revision D & subsequent)

Submit to RHC for 12-year maintenance, 
or replace with new or overhaul exchange.  
12‑year maintenance includes seal 
replacement, o-ring replacement, and 
inspection.

F121-3, -5, 
& -7

Push-Pull Tube Assembly Disassemble and visually inspect exterior and 
interior.  Verify no corrosion.

F579-1 Engine Air Bellmouth Replace with new.

F642-6 Engine Shaft Weldment Replace with new F642-7 weldment.
F650-1, -2 Main Gearbox Mounting Bolts Visually inspect exterior and interior.  Verify 

no corrosion.
F651-2 Element – Main Gearbox Filter Replace with new.
F651-3 Seal Kit – Main Gearbox Filter Replace with new.
F771-1 Filter – Engine Air Intake

(foam, standard)
Replace with new.

F771-4 Filter – Starter-Generator (cooling air) Replace with new.
F771-7 Filter – G918-1 Box Assembly Replace with new.
F792-1 Dual Tachometer Perform accuracy check per § 95-23 Part D.
G201-1 Frame, Servo Support Remove B163-2 rod end.  Visually inspect 

exterior and interior.  Verify no corrosion.
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1-92  Additional Component Maintenance (continued)

B.	 2000 HOURS

Remove the following components when they have accumulated 2000 hours time in 
service since new or since last overhaul, and perform action indicated:

Part Number Description Action

A120-5 Bellcrank – Aft Replace with new.
A130-48 Spacer (at A462-4 fittings) Replace with new.
A215-015 O-Ring (rollover valves) Replace with new.
A462-4 Fitting – Control Cable Replace with new.
A522-10 Control Cable (FCU fuel cutoff) Replace with new, or replace inner wire.
A522-11 Control Cable (fuel valve) Replace with new, or replace inner wire.
A522-14 Control Cable (heater valve) Replace with new, or replace inner wire.

A729-68 Tube (black, earlier ships; used with 
G727-1 engine gearbox vent tube) Replace with new.

A785-36 Hose (engine gearbox vent; earlier ships) Install KI-258 Firewall Drain Tube 
Upgrade Kit.

A785-37 Hose (inducer bleed) Replace with new.

A785-38 Hose (starter-generator) Replace with new.

A918-1 thru -8, 
-19, or -20

Elastic Cord Assembly Replace with new.  Dash number is 
selected during flight test evaluation.

A947-2 Flex Plate Assembly (engine driveline) Replace with new.
B173-5 V-Belt – Compressor Drive (cabin air 

conditioning)
Replace with new.

B277-32 Clamp (inducer bleed hose, at engine) Replace with new.

B297-5 or 
MS26574-5

AUTOPILOT FCS (5 amp) circuit breaker
(Garmin FCS installation only)

Replace with new B297-5 Revision G 
or subsequent, or MS26574-5 circuit 
breaker.

C005-4 Main Rotor Hub (C154-1) & 
Bearing Assembly

Replace with new.

C005-13 Main Rotor Blade and Spindle Assembly Replace with new or overhaul exchange 
C005-13 main rotor blade and spindle 
assembly.

C008-10 Tail Rotor Assembly Replace with new.
C017-6 Swashplate Assembly Replace with new or overhaul exchange 

C017-6 swashplate assembly.
C021-1 Tail Rotor Gearbox Assembly Replace with new or overhaul exchange 

tail rotor gearbox assembly.
C031-1 Tail Rotor Pitch Control Replace with new.
C119-2 Bumper – Tail Rotor Replace with new.
C258-1 Main Rotor Pitch Link Assembly Replace with new C258-5 link 

assembly.
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1-92  Additional Component Maintenance (continued)

B.	 2000 HOURS (continued)

Part Number Description Action

C258-5 Main Rotor Pitch Link Assembly Replace with new, or perform inspection 
per § 5-51 and magnetic particle inspect 
barrel.

C522-10 Control Cable (FCU throttle) Replace with new.
C522-11 Control Cable (PTG) Replace with new.
C649-4 Oil Cooler (main rotor gearbox oil) Replace with new, or overhaul oil cooler.
C947-3 Flex Plate Assembly (tail rotor driveline) Replace with new.
D082-1 Tube Assembly (tail rotor guard mount) Magnetic particle inspect or replace 

with new.
D211-3 Hydraulic Reservoir Assembly Replace with new or overhaul exchange 

reservoir assembly.
D212-5 Hydraulic Servo Assembly Replace with new or overhaul exchange 

servo assembly.
D212-6 Hydraulic Servo Assembly Replace with new or overhaul exchange 

servo assembly.
D224-3 and -4 Tail Rotor Drive Shaft (D196-1) Assembly Refer to § 4-30.  Replace with new 

D224-4 tail rotor drive shaft assembly, 
if required.

D333-13 Fitting (PTG) Replace with new.
D500-2 Hydraulic Pump Assembly Replace with new or overhaul exchange 

pump assembly.
D500-3 Main Rotor Gearbox Oil Pump Assembly Replace with new or overhaul exchange 

pump assembly.
D918-1 Elastic Cord – Longitudinal (cyclic pivot) Replace with new.
D918-2 Elastic Cord – Lateral (cyclic pivot) Replace with new.
D918-3 Elastic Cord – (collective) Replace with new.
D930-2 Spring – Safety (FCU throttle input) Replace with new.
F006-1, -6 Main Rotor Gearbox Assembly Refer to § 4-30.  Replace with new or 

overhaul exchange F006-1 or F006‑6 
gearbox assembly, as required.

F018-1 Clutch Assembly Replace with new or overhaul exchange 
clutch assembly.

F101-4 Rod End, Elastomeric Replace with new.

F170-1, -2 Fitting (engine gearbox vent) Replace with new F170-2 fitting.
F173-1 Strut (exhaust weldment support) Replace with new.

F453-5 Retainer (at firewall seal) Replace with new.

F579-1 Engine Air Bellmouth Replace with new.

F597-1 Seal – Firewall Replace with new.
F642-6, -7 Engine Shaft Weldment Replace with new F642-7 weldment.
F649-1 Oil Cooler (engine oil) Replace with new, or overhaul oil cooler.
F651-2 Element – Main Gearbox Filter Replace with new.
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1-92  Additional Component Maintenance (continued)

B.	 2000 HOURS (continued)

Part Number Description Action

F651-3 Seal Kit – Main Gearbox Filter Replace with new.
F771-1 Filter – Engine Air Intake

(foam, standard)
Replace with new.

F771-4 Filter – Starter-Generator (cooling air) Replace with new.
F771-7 Filter – G918-1 Box Assembly Replace with new.
F792-1 or -2 Dual Tachometer Replace with new.
G732-2 Cap (with C130-62 spacer) Replace with G732-3 cap.
A880-908 or 
AN815-8D

Union – Engine Oil Outlet (replaces CV26-77 
check valve on helicopter S/N 0222 and prior)

Replace with new.

A880-908 or 
AN815-8D

Union – Oil Tank Vent (at engine) Replace with new.

A880-910 or 
AN815-10D

Union – Engine Oil Inlet Replace with new.

MS16562-4 Spring Pin (at D333-13 fitting on PTG lever) Replace with new.
MS29512-10 Packing (left rollover valve) Replace with new.

NAS1149E0363R Washer (at A462-4 fittings) Replace with new.

NAS557-32A Grommet – Firewall (engine drive shaft 
weldment)

Replace with new.

NAS6604-67 or
G732-4

Bolt (clutch assembly) Replace with new G732-4 
bolt.
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5-45  100-Hour / Annual Inspection (continued)

HORIZONTAL CONTROL TUNNEL (Front seats)

Covers:
Inspect condition.  Verify marking legibility.

Antenna Wiring & Connectors:
Inspect condition.  Verify no loose, chafed, frayed, or broken wires.  Verify no 
damaged connectors.  Verify neatness, proper routing and installation, and security. 

Cyclic Box Assembly:
Inspect condition.  Verify no nicks, scratches, dents, cracks, corrosion, or loose 
rivets.  Verify no distortion or damage on cyclic stop sheet metal assembly.  Verify 
security.

Cyclic Stick Assembly:
Inspect condition.  Verify no nicks, scratches, dents, cracks, or corrosion.  Verify no 
cracks in welds.  If paint has worn thru to metal, touch-up with § 20-75 approved 
primer.  Verify security, proper operating clearance, and smooth actuation.  Verify 
security of removable co-pilot grip and locking pin.

Cyclic Boot:
Inspect condition.  Verify proper locking function of boot snaps.  Verify no defects, 
tears, or material deterioration.  Verify security. 

Cyclic Friction Assembly:
Inspect condition.  Inspect link rod end bearings per § 5-33.  Verify no excessive flaring 
at either end of friction spacer.  Verify proper installation, security, and operation.

Cyclic Pivot:
Inspect condition.  Verify no nicks, scratches, dents, cracks, or corrosion.  Inspect 
spherical bearings per § 5-33.  Verify proper installation, security, and operating 
clearance.

Cyclic Torque Tube:
Examine accessible portion with inspection light and mirror.  Verify no nicks, 
scratches, dents, cracks, or corrosion.  Verify no cracks around reinforcement blocks 
on forward end of torque tube.  Verify proper installation, security, and operating 
clearance.

Horizontal Push-Pull Tubes:
Examine accessible portion with inspection light and mirror.  Inspect condition per 
§ 5-32.  Verify no nicks, scratches, chafing, dents, cracks, or corrosion.  Inspect 
rod end bearings per § 5-33; verify rod ends are centered and stamped nut and jam 
nut are tight.  Check witness holes for proper thread engagement.  Verify proper 
installation, security, and operating clearance.
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5-45  100-Hour / Annual Inspection (continued)

HORIZONTAL CONTROL TUNNEL (Front seats; continued)

Collective Stick Assembly:
Inspect condition.  Verify no nicks, scratches, dents, cracks, or corrosion.  Verify 
no cracks in welds.  Verify proper installation, security, and operation of collective 
micro switches.  Verify security, proper operating clearance, and smooth actuation 
of both flight and throttle controls.  Verify over center spring holds twist grip full 
open or full closed.  Verify placard legibility. 

Collective Stick Torque Tube:
Inspect condition.  Verify no nicks, scratches, dents, cracks, or corrosion.

Collective Boot:
Inspect condition.  Verify proper locking function of boot snaps.  Verify ty-rap is 
properly installed (loosely securing boot around collective stick).  Verify no defects, 
tears, or material deterioration.  Verify security.

Fuel Valve Knob and Guard:
Inspect condition.  Verify cable and mounting bezel security.  Verify proper adjustment 
and smooth operation of valve.  Verify guard is present.

Collective Friction & Stop Assembly:
Inspect condition.  Verify no nicks, scratches, dents, cracks, or corrosion in stop 
assembly.  Verify no bending or binding of stop through full control travel, with 
and without friction applied.  Measure collective friction per § 67-22.  Verify proper 
installation and security of collective friction lever and stop assembly. 

Autopilot (if installed; Garmin or HeliSAS):
Inspect condition of pitch & roll servos and linkages to cyclic, and wiring; verify 
security, no obvious damage, & neatness.  While observing servo linkages, have 
second person manipulate flight controls thru full range of travel; verify operating 
clearance.

Co-Pilot Removable Collective Stick Assembly:
Remove co-pilot collective stick assembly.  Inspect condition.  Verify no nicks, 
scratches, dents, cracks, or corrosion.  Verify no damage to spring pin and safety 
wire at coupling.  Firmly grasp coupling and rotate twist grip in each direction with 
opposite hand.  Verify no free play of coupling or spacer relative to torque tube.  Install 
removable collective stick in helicopter and verify both locking pins engage holes to 
secure stick.  Verify security, proper operating clearance, and smooth actuation of 
both flight and throttle controls.  Verify placard legibility.

Co-Pilot Removable Collective Boot:
Inspect condition.  Verify proper locking function of boot snaps.  Verify ty-rap is 
properly installed (loosely securing boot around collective stick).  Verify no defects, 
tears, or material deterioration.  Verify security.
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5-45  100-Hour / Annual Inspection (continued)

HORIZONTAL CONTROL TUNNEL (Front seats; continued)

Pitot & Static Lines & Drains:
Inspect pitot and static lines for obstructions, cracking, chafing, pinching, or kinking.  If 
internal moisture is evident, remove drain plug from tee fitting on affected line, remove 
moisture, install drain plug(s), and verify integrity of pitot and static line connections.  
Verify line security.

Wiring:
Inspect condition.  Verify no loose, chafed, or broken wires or terminals.  Verify 
neatness, proper routing and installation, and security.

Fasteners & Torque Stripes:
Inspect condition.  Verify proper installation and security of fasteners.  Renew 
deteriorated torque stripes per Figure 5-1.

Antennas:
Inspect condition.  Verify no cracks where antennas mount to cowling.  Verify 
security.

Close & Secure:
Verify foreign objects are removed.  Verify equipment security.  Verify cleanliness of 
interior and of inspection and access covers and cowlings.  Connect ELT (if installed) 
wiring at connectors and anti-ice switch wiring terminals under cyclic box cover.  
Connect antenna leads and ground wires (if installed).  Install covers and cowlings 
removed in preceding steps.  Verify security.  Verify security of removable and 
adjustable controls.  Fasten cyclic, collective, and removable collective boot snaps.
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5-45  100-Hour / Annual Inspection (continued)

HORIZONTAL CONTROL TUNNEL (Aft seats)

Covers:
Inspect condition.  Verify marking legibility.

Antenna Wiring & Connectors:
Inspect condition.  Verify no loose, chafed, frayed, or broken wires.  Verify no 
damaged connectors.  Verify neatness, proper routing and installation, and security. 

Cyclic Yoke:
Inspect condition.  Verify no cracks, corrosion, or fretting.  Inspect spherical bearings 
per § 5-33.  Verify proper installation, security, and operating clearance.

Cyclic Fork:
Inspect condition.  Verify no nicks, scratches, dents, cracks, or corrosion.  Inspect rod 
end bearings per § 5-33.  Verify proper installation, security, and operating clearance.

Cyclic Torque Tube:
Examine accessible portion with inspection light and mirror.  Verify no nicks, scratches, 
dents, cracks, or corrosion.  Verify no cracks around reinforcement blocks on aft end 
of torque tube.  Verify proper installation, security, and operating clearance.

Horizontal Push-Pull Tubes:
Examine accessible portion with inspection light and mirror.  Inspect condition per 
§ 5-32.  Verify no nicks, scratches, chafing, dents, cracks, or corrosion.  Inspect 
rod end bearings per § 5-33; verify rod ends are centered and stamped nut and jam 
nut are tight.  Check witness holes for proper thread engagement.  Verify proper 
installation, security, and operating clearance.
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CHAPTER 22

AUTOPILOT
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CHAPTER 22

AUTOPILOT

22-00  Introduction

Two different autopilot systems are available as optional equipment on R66 helicopters.

Refer to § 22-10 for Garmin Flight Control System (FCS).

Refer to § 22-20 for HeliSAS (Stability Augmentation System).

22-10  Garmin Flight Control System (FCS)

22-11  Description

The Garmin GFC 600H Helicopter Flight Control System (FCS), consists of a GMC 605H 
Mode Controller, two GFS 83 servos for pitch & roll, an optional third servo for yaw, a 
GSU 75H ADAHRS (Air Data and Attitude Heading Reference System), GPS from a GTN, 
and a collective position sensor.  Power to the FCS is provided through the AUTOPILOT 
FCS circuit breaker and avionics master switch.

The GMC 605H Mode Controller, located in the center console, is one means for the pilot 
to interface with the GFC 600H system.  The GMC 605H Mode Controller displays active 
modes, references, and Crew-Alerting System (CAS) messages.  Bezel keys provide a 
means to engage/disengage the FCS system and individual modes.

The GFS 83 is an electromechanical “smart” servo which activates the flight controls and 
also performs many FCS processing functions.  The GFS 83 servos are installed in parallel 
with the primary flight controls, resulting in cyclic movement (2-axis), and antitorque 
pedal movement (3-axis only) directly proportional to movement of the servo.  The GFS 
83 provides fly-through capabilities, meaning that the pilot can override the system at 
any time by flying through any control forces which may be present.  Upon releasing the 
controls, the system will return to its commanded references.

The GFS 83 servos installed for pitch and roll are a direct-drive style.  This servo provides 
a fail-passive damping feature which reduces attitude deviation in the event of servo 
disconnect while the pilot’s hands are not on the controls.  In the event of a mechanical 
jam in the servo, the pilot must apply sufficient force to the affected rotorcraft flight 
control to break the shear fuse at the output shaft of the servo, removing the servo from 
the control system and allowing free movement of the flight control.  Some residual 
friction will be felt in the control axis after breaking the shear fuse.

Refer to R66 Pilot’s Operating Handbook (POH) Garmin GFC 600H Supplement for 
illustration of relative control forces.

For the optional 3-axis installation, a mechanically-clutched GFS 83 servo is installed for 
yaw.  This servo contains a mechanical clutch to engage the motor drive to the servo 
output.
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FIGURE 22-1  GARMIN FLIGHT CONTROL SYSTEM (FCS) – BLOCK DIAGRAM
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22-11  Description (continued)

The GFC 600H system uses a minimum of two attitude sources and one air data source.  
A Garmin GSU 75H ADAHRS provides the primary attitude data and air data.  The GMC 
605H Mode Controller provides the second attitude source which is used to monitor the 
primary attitude source.

A Garmin GPS position source provides aiding to AHRS and is required for the ground 
Speed Hold (GSPD) and hover position hold (HOV), along with GPS navigational data for 
upper modes.

A position sensor provides collective position to the GFC 600H to improve system 
performance and aid in determining if the helicopter is on the ground.

Refer to R66 POH Section 9, Garmin GFC 600H Supplement, for operational details.
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FIGURE 22-2  GARMIN FCS – PITCH SERVO ASSEMBLY

22-12  Garmin FCS – Servo Assemblies

22-12-1  Garmin FCS – Pitch Servo Assembly

A.	Removal

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Refer to Figure 22-2 and IPC Figure 6-1.  Remove hardware securing F680-3 
cover and F445 collective covers, F640 avionics face, and F444 cyclic cover.
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22-12-1  Garmin FCS – Pitch Servo Assembly (continued)

A.	Removal (continued)

3.	 Remove avionics from lower console.  Remove hardware securing avionics trays 
and remove trays from lower console.

4.	 Disconnect G323-1 or -2 harness assembly from servo assembly.

5.	 Position cyclic stick approximately mid-travel, longitudinally.  Remove hardware 
(and C130-64 spacer) securing A336-8 tube’s forward rod end to G357-2 servo 
assembly output arm.

6.	 While supporting servo, remove hardware and A130-35 spacers securing servo 
to F359-1 panel.  Carefully remove servo from control tunnel.

B.	 Installation

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Verify A336-8 tube dimension is 4.60±0.03 inches between rod end centers.

3.	 Position G357-2 servo assembly in control tunnel and install hardware and  
A130-35 spacers securing servo to F359-1 panel.  Standard torque screws per 
§ 20-32 and torque stripe per Figure 5-1.  Verify security.

4.	 Install hardware (and C130-64 spacer) securing A336-8 tube’s forward rod end 
to servo assembly output arm.  Standard torque bolt per § 20-32 and torque 
stripe per Figure 5-1.

5.	 Perform servo-to-cabin electrical bonding check per § 22-16-3 Part B.

6.	 Connect G323-1 or -2 harness assembly to servo assembly.  Verify harness 
security.

7.	 Move flight controls through full travel.  Verify no binding or interference.

8.	 Install hardware securing avionics trays to lower console.  Perform rack-to-
cabin electrical bonding check per § 22-16-3 Part B.

9.	 Install avionics in appropriate location, if removed.

10.	 Refer to Figure 22-2 and IPC Figure 6-1.  Install hardware securing F444 cyclic 
cover, F640 avionics face, and F445 and F680-3 collective covers.

11.	 If installing a replacement servo, or if servo has had maintenance performed, 
load software per § 22-16-1 Part C.

12.	 Perform servo range calibration per § 22-16-2 Part A.
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FIGURE 22-3  GARMIN FCS – ROLL SERVO ASSEMBLY

22-12-2  Garmin FCS – Roll Servo Assembly

A.	Removal

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Refer to Figure 22-3 and IPC Figures 6-1, 6-11, and 6-13.  Remove hardware 
securing F680-3 cover, F445 collective covers, and F794-1 panel.

3.	 Hinge front right seat forward.  Remove hardware securing G702-14 cover 
assembly under pilot’s seat and remove cover from helicopter.

4.	 Disconnect G323-1 or -2 harness assembly from G357-1 roll servo assembly.
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22-12-2  Garmin FCS – Roll Servo Assembly (continued)

A.	Removal (continued)

5.	 Position cyclic stick full forward and apply cyclic friction.  Remove hardware 
(and C130-51 spacer) securing A336-7 tube’s rod end to C069-23 or -24 cyclic 
stick assembly.

6.	 Refer to Figure 22-3.  While supporting servo, remove screws securing G353-2 
angle and G353-3 angle assembly and remove servo from under seat.

B.	 Installation

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.  Position cyclic stick full forward and 
apply cyclic friction.

2.	 If not previously accomplished, install hardware (and A130-20 and -35 spacers) 
securing G353-2 angle and G353-3 angle assembly to G357-1 servo assembly.  
Standard torque screws per § 20-32 and torque stripe per Figure 5-1.

3.	 Verify A336-7 tube dimension is 5.44±0.03 inches between rod end centers.

4.	 If not previously accomplished, install hardware securing A336-7 tube’s rod 
end to servo assembly’s output arm.  Standard torque hardware per § 20-32 
and torque stripe per Figure 5-1.

5.	 Refer to Figure 22-3.  Position servo assembly under pilot’s seat, ensure A336-7 
tube is thru hole in F293-2 panel and install screws securing G353-2 angle and 
G353-3 angle assembly to cabin.  Verify security.

6.	 Install hardware (and C130-51 spacer) securing A336-7 push-pull tube’s rod 
end to C069-23 or -24 cyclic stick assembly.  Standard torque bolt per § 20-32 
and torque stripe per Figure 5-1.

7.	 Perform servo-to-cabin electrical bonding check per § 22-16-3 Part B.

8.	 Connect G323-1 or -2 harness assembly to servo assembly.  Verify harness 
security.

9.	 Move flight controls through full travel.  Verify no binding or interference.

10.	 Refer to Figure 22-3 and IPC Figures 6-1, 6-11, and 6-13.  Install screws 
securing G702-14 cover assembly under pilot’s seat.  Install F445, F680-3 
collective covers, and F794-1 panel.  Verify security.

11.	 If installing a replacement servo, or if servo has had maintenance performed, 
load software per § 22-16-1 Part C.

12.	 Perform servo range calibration per § 22-16-2 Part A.
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FIGURE 22-4  GARMIN FCS – YAW SERVO ASSEMBLY (3-AXIS INSTALLATION ONLY)

22-12-3  Garmin FCS – Yaw Servo Assembly (3-Axis Installation Only)

A.	Removal

NOTE

G357-3 yaw servo assembly is required in the Garmin FCS 3-axis 
system.  Removing yaw servo does not reconfigure the 3-axis to 
a 2-axis system.

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Refer to Figure 22-4.  Remove pilot side carpet and scuff plate from floor per 
§ 25-30.  Remove screws securing A412-4 cover and C795-1 cover.

3.	 Loosen B277-12 clamp and remove (2) MS21919CHW18 clamps securing 
A785-39 hose.  Gently move hose clear from under G357-3 servo assembly.
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22-12-3  Garmin FCS – Yaw Servo Assembly (3-Axis Installation Only; continued)

A.	Removal (continued)

4.	 Remove hardware securing C343-11 push-pull tube assembly and G353-5 
tube’s rod end to D755-4 pedal assembly.

5.	 Remove hardware securing F349-1 support assembly to lower console.  Lift and 
temporarily secure support assembly to allow for servo assembly removal.

6.	 Disconnect G323-2 harness assembly from servo assembly.

7.	 While supporting servo assembly, remove screws and D210-3 nuts securing 
servo to floor and remove servo thru inspection hole in chin.

B.	 Installation

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Verify G353-5 tube dimension is 5.10±0.03 inches between rod end centers.

3.	 If not previously accomplished, install hardware (and C130-15 spacer) securing 
G353-5 push-pull tube’s rod end to G357-3 yaw servo assembly’s output arm.

4.	 Insert servo assembly thru inspection hole in chin and position in floor.  Install (2) 
MS27039C1-07 screws, (2) MS27039C1-08 screws, and (4) D210-3 nuts securing 
G353-4 plate and servo assembly to floor.  Standard torque screws per § 20-32.

5.	 Position F349-1 support assembly in lower console. Install hardware securing 
support assembly to lower console.

6.	 Install hardware securing G353-5 tube’s rod end and C343-11 push-pull tube 
assembly to D755-4 pedal assembly.  Standard torque bolt per § 20-32.  Install 
stamped nut, standard torque per § 20-32, and torque stripe per Figure 5-1.

7.	 Install A785-39 hose on G400-1 tee assembly and tighten B277-12 clamp.  
Install (2) MS21919CHW18 clamps securing hose to chin.

8.	 Perform servo-to-cabin electrical bonding check per § 22-16-3 Part B.

9.	 Connect G323-2 harness assembly to servo assembly.  Verify harness security.

10.	 Move flight controls through full travel.  Verify no binding or interference.

11.	 Refer to Figure 22-4.  Install screws securing A412-4 cover and C795-1 cover.  
Install carpet and scuff plate per § 25-30.

12.	 If installing a replacement servo, or if servo has had maintenance performed, 
load software per § 22-16-1 Part C.

13.	 Perform servo range calibration per § 22-16-2 Part A.
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22-12-4  Garmin FCS – Pitch and Roll Servo Output Arm Friction Adjustment

NOTE

Output arm friction adjustment is required after any disassembly 
of servo output arm, replacement of suspect or worn shear fuse, 
or when directed by § 22-16-3 scheduled inspections.

1.	 Remove pitch or roll servo assembly per §§ 22-12-1 or 22-12-2, as required.

2.	 Remove (2) 211-A0020-26 screws securing 117-01067-05 shear fuse to output 
hub and output arm.  Verify shear fuse is not cracked or damaged.

NOTE

To prevent shaft rotation, use a back-up wrench on output hub 
when applying torque to output arm or D210-8 nut.

3.	 Set torque wrench to 60 in.-lb during initial setup, or set torque wrench to recorded 
value determined in step 8.

4.	 Using a torque-indicating wrench with an attached 9/16 crowfoot wrench, measure 
and record breakaway torque required to begin rotating output arm clockwise.

5.	 Loosen D210-8 nut to realign output arm, then retorque nut using same torque 
wrench setting used for previous step.

6.	 Using a torque-indicating wrench, measure and record breakaway torque required to 
begin rotating output arm counterclockwise.

7.	 Calculate average breakaway torque required to rotate arm in both directions:

(clockwise breakaway torque + counterclockwise breakaway torque)
=                 avge in.-lb

2

8.	 If average breakaway torque is:

a.	 Between 120–150 in.-lb, record final torque wrench setting used and proceed 
to step 9.

b.	 Below 120–150 in.-lb, incrementally increase torque wrench setting and 
temporarily record new torque value, then repeat steps 3 thru 8 using new 
torque wrench setting.

c.	 Above 120–150 in.-lb, incrementally decrease torque wrench setting and 
temporarily record new torque value, then repeat steps 3 thru 8 using new 
torque wrench setting.

9.	 Loosen D210-8 nut to realign output arm to output hub.

10.	 Install (2) 211-A0020-26 screws securing 117-01067-05 shear fuse to output arm 
and hub.

11.	 Using a backup wrench on output hub, torque D210-8 nut using final torque wrench 
setting required to obtain 120–150 in.-lb average breakaway torque.
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22-12-5  Garmin FCS – Shear Fuse

CAUTION

If shear fuse was broken by a pilot overcoming a mechanical jam in 
the servo, the servo must be replaced prior to the next flight.

A.	Removal

1.	 Remove pitch or roll servo assembly per §§ 22-12-1 or 22-12-2, as required

2.	 Remove (2) 211-A0020-26 screws securing 117-01067-05 shear fuse to output 
hub and output arm.  Discard shear fuse if cracked or deformed.

B.	 Installation

1.	 Align slots in output hub and output arm.

2.	 Install (2) 211-A0020-26 screws securing 117-01067-05 shear fuse to output 
hub and output arm.

3.	 As required, reinstall pitch or roll servo assembly per §§ 22-12-1 or 22-12-2 and 
perform servo range calibration per § 22-16-2 Part A.

22-12-6	 Garmin FCS – Servo Range Verification

1.	 Using avionics switch, power on GMC 605H mode controller in configuration mode 
per § 22-16-1.

2.	 Refer to Figure 22-7.  Navigate to GFC menu, SERVOS page.

3.	 Use the NOSE UP/DN thumbwheel to highlight:

a.	 PITCH➝STAT, then move cyclic stick full forward & aft and verify GMC displays 
POSTN 0% thru 100%.

b.	 ROLL➝STAT, then move cyclic stick full left & right and verify GMC displays 
POSTN 0% thru 100%.

c.	 YAW➝STAT (3-axis installation only), then move pedals full left & right and 
verify GMC displays POSTN 0% thru 100%.

4.	 If the GMC 605H displays OOR before reaching flight control stop, perform servo 
range calibration per § 22-16-2 Part A.

5.	 Using avionics switch, power off GMC 605H to exit configuration mode.
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FIGURE 22-6  GARMIN FCS – G356-1 TRANSDUCER ASSEMBLY

22-13  Garmin FCS – Collective Position Sensor (G356-1 Transducer Assembly)

A.	Removal

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Refer to IPC Figures 6-1 & 6-3.  Remove co-pilot collective stick.  Remove F680-1 
cover and F461 cover.

3.	 Hinge front left seat forward and raise collective.

4.	 Refer to Figure 22-6.  Cut and discard ty-raps as required and disconnect G356-1 
transducer assembly harness from G323-1 or -2 harness assembly.

CAUTION

Only extend transducer cable enough to install on collective 
stick; overextending cable will damage transducer.  Transducer 
cable must retract slowly; allowing cable to freely retract can 
damage transducer.
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22-13  Garmin FCS – Collective Position Sensor (G356-1 Transducer Assembly; continued)

A.	Removal (continued)

5.	 Temporarily secure transducer’s cable to collective stick using a strip of tape.  
Remove fastener securing B260-4 terminal and outboard AN742-3 clamp to 
collective stick assembly.  Grasp cable, remove tape, allow cable to retract slowly 
into transducer housing.

6.	 Remove hardware securing transducer to seat support and remove transducer.

B.	 Installation

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Hinge front seat forward and raise collective.

3.	 Refer to Figure 22-6.  Position G356-1 transducer assembly on seat assembly 
and install hardware (do not overtighten) securing transducer.  Verify security.

CAUTION

Only extend transducer cable enough to install on collective 
stick; overextending cable will damage transducer.  Transducer 
cable must retract slowly; allowing cable to freely retract can 
damage transducer.

4.	 Route transducer cable around collective stick assembly and temporarily secure 
transducer’s cable to collective using a strip of tape.  Install hardware securing 
B260-4 terminal and outboard AN742-3 clamp to collective, verify security and 
remove temporary tape.

NOTE

If C522-10 (throttle) control cable moved from original position, 
perform FCU throttle control rigging per § 76-11.

5.	 Connect transducer assembly at electrical connector and lock connectors using 
MS3367-4-9 ty-rap.  Install MS3367-4-9 ty-raps securing wiring to seat, as required.  
Cinch ty-raps until snug without over-tightening and trim tips flush with heads.

6.	 Refer to IPC Figures 6-1 & 6-3.  Install hardware securing F680-1 cover and 
F461-1 Cover.  Verify security.

7.	 Install F758-2 or -4 collective stick assembly, if required.

8.	 Perform collective position sensor calibration per § 22-16-2 Part B.

C.	Schematic

Refer to Figure 98-8A for Garmin Flight Control System (FCS) electrical system 
schematic.
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22-14  Garmin FCS – GMC 605H Mode Controller

A.	Removal

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Using a 3/32 inch hex drive tool loosen radio key locking GMC 605H mode 
controller to avionics tray.

3.	 Carefully unplug/remove mode controller from avionics tray.

B.	 Installation

1.	 Turn battery & avionics switches off and pull open AUTOPILOT FCS (5 amp) 
circuit breaker on circuit breaker panel.

2.	 Refer to Figure 22-2.  Carefully plug/install GMC 605H mode controller into 
appropriate location in avionics tray.

3.	 Tighten radio key securing mode controller to avionics tray.

4.	 If installing a replacement mode controller, or if controller has had maintenance 
performed, load software per § 22-16-1 Part C and verify configuration settings 
per § 22-16-1 Part B.

5.	 Refer to Table 22-1.  Perform required post-installation calibrations.

6.	 Perform FCS Preflight Test (PFT) per § 22-17-2 Part A.
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22-15  Garmin FCS – Cyclic Grip Assembly

A.	Grip Angle Adjustment

1.	 Loosen cap screws securing pilot’s cyclic grip, block assembly, and bar to grip 
weldment.

2.	 Rotate grip about weldment to desired angle.  Special torque cap screws to 40 in.-lb.

B.	 Removal and Installation

To access grip switches:

1.	 Remove MS24693-S1 screws securing C214-28 plate to D379-1 grip.  Remove 
switch nuts and lockwashers to free switches from plate.

2.	 Install switch lockwashers (new) and nuts and tighten switches to plate; verify 
switch security.  Install screws securing plate to grip.

3.	 Turn battery switch on and verify cyclic grip switches function properly.

C.	Schematic

Refer to Figure 98-8A for Garmin Flight Control System (FCS) electrical system 
schematic.
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FIGURE 22-7  GARMIN FCS – CONFIGURATION MODE MAP
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22-16  Garmin FCS – Maintenance and Inspections

22-16-1  Garmin FCS – Configuration

Modern avionics software is complex and subject to rigorous testing by RHC to assure 
proper function and integration in the aircraft.  Only specified software versions and 
software configurations have been FAA-approved for installation in Robinson helicopters.  
Software updates should not be attempted without a thorough understanding of 
approval status and compatibility.  Technical support from either RHC or the avionics 
manufacturer will likely be required.  In some cases, updating software for one item of 
avionics may require additional avionics to be updated to assure compatibility.

As long as RHC-installed equipment is functioning properly, there is no continuing 
airworthiness requirement to check or update software levels in Robinson helicopters; 
RHC will issue an SB (or FAA will issue an AD) for any mandatory updates.

Refer to https://robinsonheli.com > Customer Support > Avionics Support > Avionics 
Software page for approved software configurations.

A.	Configuration Mode

Configuration mode provides the means to load software, troubleshoot installation 
issues, set airframe specific configuration settings and perform required calibration 
procedures for the system.

1.	 Turn off avionics switch or pull open AUTOPILOT FCS (5 amp) circuit breaker 
to power off GMC 605H mode controller.

2.	 Press and hold the LVL key on the GMC 605H and turn avionics switch on or 
push in AUTOPILOT FCS (5 amp) circuit breaker to power on the GMC 605H.

3.	 Release the LVL key when the splash screen is displayed.

4.	 Press the NAV key to continue to configuration mode.

5.	 Use the IAS and VS keys on the GMC 605H to move the cursor to the left or 
right, respectively.  The VS key is also used to accept the desired selections.

6.	 Use the NOSE UP/DN thumbwheel to scroll up and down thru the menu and 
page selections.  The wheel is also used for configuration acknowledgment.

7.	 To exit Configuration mode, power off the GMC 605H.
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22-16-1  Garmin FCS – Configuration (continued)

B.	 Configuration Settings

1.	 Power on the GMC 605H mode controller in configuration mode per § 22-16-1.

2.	 Refer to Figure 22-7.  Navigate to SYS menu, INSTALL group, and set/verify 
each value below:

SYS menu

INSTALL group

PTRM = NO VNAV = NO
Yaw Damper = YES (3-axis)

NO (2-axis)
COL SNSR = POT
CBN PRSSR = NONE

GI 285 = NO EIS = NONE
HSI/DG = GDU RAD ALT = NO
Flt Dir = NO YTRM = NO
GPS ROLSTR = YES VDI = YES
GPS Dev = ANGULR

3.	 Refer to Figure 22-7.  Navigate to GMC DSP menu and set/verify the values for 
each group below:

GMC DSP menu

BACKLIGHT Page

SOURCE = PHOTOCELL
TRANSITION = 25

LIGHTBUS DISP Page LIGHTBUS KEYS Page

X1:0 = Y1:1 X1:0 = Y1:1
X2:19 = Y2:10 X2:19 = Y2:10
X3:20 = Y3:15 X3:20 = Y3:15

X4:100 = Y4:30 X4:100 = Y4:30

PHOTOCELL DISP Page PHOTOCELL KEYS Page

X1:0 = Y1:1 X1:0 = Y1:1
X2:19 = Y2:10 X2:19 = Y2:10
X3:20 = Y3:15 X3:20 = Y3:15

X4:100 = Y4:30 X4:100 = Y4:30

CONTRAST Page

OFFSET = 0
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22-16-1  Garmin FCS – Configuration (continued)

B.	 Configuration Settings (continued)

4.	 Refer to Figure 22-7.  Navigate to GFC menu, GPS OFFSET group, and set/
verify each value below:

GFC menu

GPS OFFSET group

HSDB = ANT 2 (connected GTN in T/C bay1)
= ANT 3 (connected GTN in T/C bay3)

RS232 4 = ANT 2 (connected GPS in T/C bay1)
= NONE (GPS not in T/C bay1)

RS232 5 = ANT 3 (connected GPS in T/C bay3)
= NONE (GPS not in T/C bay3)

5.	 Refer to Figure 22-7.  Navigate to TEST menu, AUDIO group, and set/verify 
each value below:

TEST menu

AUDIO page - AP DISCONNECT TONE

VOLUME = 0

6.	 Power off the GMC 605H to exit configuration mode.
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22-16-1  Garmin FCS – Configuration (continued)

C.	GFC 600H System Software Loading

1.	 Contact RHC Technical Support to request GFC 600H system software and 
downloading instructions.

2.	 Run the software image executable and load the software to a blank USB flash 
drive.

3.	 Verify that there is no electrical power to GFC 600H system by pulling the 
AUTOPILOT FCS (5 amp) circuit breaker.

4.	 Connect the USB flash drive to the GMC 605H mode controller using a USB 
adapter cable (Garmin P/N 320-00726-01).

5.	 Power on the GMC 605H in configuration mode per § 22-16-1.

6.	 Refer to Figure 22-7.  Navigate to SYS menu, then SW UPLOAD page.

7.	 Use the NOSE UP/DN thumbwheel to highlight SW Upload and press the VS key 
to initialize the software upload.

8.	 Press the NAV key to load all software components, do not select individual 
components.  Press the NAV key to initiate the software load.

NOTE

When the software upload process is complete, the GMC 605H 
will restart in Configuration mode and “SOFTWARE UPLOAD 
SUCCESSFUL” will be displayed.  If any errors occur during the 
upload, view and record the software parts that did not load 
successfully.

9.	 Select continue.  The GMC 605H will load additional software regions and 
reboot to the start-up screen.  Do not remove power.  Verify loader card version 
displayed on GMC 605H splash screen is correct per R66 Pilot’s Operating 
Handbook (POH) Garmin GFC 600H Supplement Section 1.

10.	 Power on the GMC 605H in configuration mode per § 22-16-1.

11.	 Refer to Figure 22-7.  Navigate to PROD menu and verify software version on 
each page matches those listed in the appropriate helicopter delivery range at: 
https://robinsonheli.com > Customer Support > Avionics Support > Avionics 
Software and Approximate Helicopter Delivery Dates.

12.	 Power off the GMC 605H to exit configuration mode.
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22-16-1  Garmin FCS – Configuration (continued)

D.	Datalogs and Assert Logs

NOTE

Datalogs and assert logs may be downloaded and used to aid in 
troubleshooting.

1.	 Connect a USB flash drive to the GMC 605H mode controller using a USB 
adapter cable (Garmin P/N 320-00726-01).

2.	 Power on the GMC 605H in configuration mode per § 22-16-1.

3.	 Refer to Figure 22-7.  Navigate to SYS menu then ASSERTS page or DATALOGS 
page, as required.

4.	 Select DOWNLOAD ASSERTS or DOWNLOAD, as applicable.

5.	 Follow instructions displayed on the GMC 605H to complete the download.

6.	 Power off the GMC 605H to exit configuration mode.
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Conditions that may 
require post-installation 

calibration 

GMC 605H 
Pitch/Roll 
Calibration

GSU 75H 
Pitch/Roll 
Calibration

Magnetic 
Interference 

Test

GMC 605H 
& GSU 75H 

Magnetometer 
Calibration

GSU 75H / 
GMU 44B
Heading 
Offset 

Calibration
GMC 605H was removed 
(original unit) and the 
avionics tray was NOT 
removed and/or loosened.

No

GMC 605H was removed 
(original unit) and the 
avionics tray WAS 
removed and/or loosened.

Yes No No Yes Yes

GMC 605H was replaced 
(new unit), repaired, or 
exchanged.

Yes Yes Yes Yes Yes

GMC 605H configuration 
module was replaced. Yes No No Yes Yes

GMU 44B was removed 
(original unit) and/or 
replaced (new unit), or the 
area near the GMU 44B 
location was degaussed.

No No Yes Yes Yes

GSU 75H was removed 
(original unit) and the 
avionics tray was NOT 
removed and/or loosened.

No

GSU 75H was removed 
(original unit) and the 
avionics tray WAS 
removed and/or loosened.

No Yes No Yes Yes

GSU 75H was replaced 
(new unit), repaired, or 
exchanged.

No Yes No Yes Yes

GSU 75H configuration 
module was replaced. No Yes Yes Yes Yes

TABLE 22-1  GARMIN FCS – POST-INSTALLATION CALIBRATIONS
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22-16-2  Garmin FCS – Calibration

NOTE

All components and flight controls must be installed and properly 
torqued before performing any calibration procedures.

A.	Servo Range Calibration

1.	 Apply external power to helicopter.

CAUTION

Do not use excessive force when moving flight controls.  The 
GFS 83 servos create resistance in flight controls, abrupt 
movement may damage the shear fuse.

2.	 Pressurize hydraulics per § 12-34 steps 1 thru 3.  Move flight controls thru full 
travel to ensure there is no interference or binding.

3.	 Power on the GMC 605H mode controller in configuration mode per § 22-16-1.

4.	 Refer to Figure 22-7.  Navigate to GFC menu, RANGE CAL group, then select 
appropriate PITCH/ROLL/YAW page.

5.	 Use NOSE UP/DN thumbwheel to highlight SAVE STRAP and press the VS key.

6.	 Wait at least 10 seconds before continuing.

7.	 Use NOSE UP/DN thumbwheel to hightlight START, press the VS key to start, 
and follow the on-screen instructions.  GMC 605H will display CALIBRATION 
IN PROGRESS.

8.	 Move cyclic stick full forward and aft for pitch calibration, or left and right for 
roll calibration, or move pedals from stop to stop for yaw calibration.  Select 
STOP when complete.

9.	 Verify GMC 605H reports that the range calibration was completed.

10.	 Perform steps 4 thru 9 for each required servo.

CAUTION

Do not remove FCS power immediately after performing servo 
range calibration.  Wait a minimum of 30 seconds before 
removing power to prevent servos from becoming inoperable.

11.	 Power off the GMC 605H to exit configuration mode.

12.	 Disconnect hydraulic pump per § 12-34.

13.	 Remove external power from helicopter.
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22-16-2  Garmin FCS – Calibration (continued)

B.	 Collective Position Sensor (G356-1 Transducer) Calibration

1.	 Apply external power to helicopter.

2.	 Power on the GMC 605H mode controller in configuration mode per § 22-16-1.

3.	 Refer to Figure 22-7.  Navigate to GFC menu, COLL SNSR page.

4.	 Use the NOSE UP/DN thumbwheel to highlight START under BEGIN CALIBRATION 
and press the VS key.

5.	 Move collective stick full up and full down per calibration instructions on the 
GMC 605H display.

6.	 Press the VS key to save the calibration.

7.	 After the GMC 605H reports successful calibration, move collective stick full up 
and verify the GMC 605H displays COLL: 100%, then move collective stick full 
down and verify the GMC 605H displays COLL: 0%.

NOTE

If at collective full down the GMC 605H displays “N/A”, contact 
RHC Technical Support.

8.	 Power off the GMC 605H to exit configuration mode.

C.	Pitch/Roll Offset Calibration

1.	 Ensure aircraft is on level ground.

2.	 Power on GMC 605H mode controller into configuration mode per § 22-16-1 
Part A.

3.	 Refer to Figure 22-7.  Navigate to GFC menu, CALIBRATE group, then P/R 
page.

4.	 Press VS key to highlight 1/9 (page), then use NOSE UP/DN thumbwheel to 
view pages 2 thru 8 and perform each action as required.

5.	 Scroll to 9/9 (page), then use the thumbwheel and VS key to START TEST.

6.	 When complete, use NOSE UP/DN thumbwheel to highlight QUIT, then press 
the VS key to quit.
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22-16-2  Garmin FCS – Calibration (continued)

D.	Magnetometer Calibration

NOTE

Garmin FCS magnetometer calibration requires simultaneous GMU 
44 or GMU 44B magnetometer calibration; refer to § 95-71 Part F 
Magnetometer Calibration.

NOTE

Perform this procedure during flight check.

1.	 If not previously accomplished, perform Pitch/Roll Offset Calibration per 
§ 22-16-2 Part C.

2.	 Ensure aircraft is positioned on a compass rose heading 360° (magnetic north), 
or select a magnetically clean location and use a calibrated sight compass.

3.	 Power on GMC 605H mode controller in configuration mode per § 22-16-1 
Part A.

4.	 Refer to Figure 22-7.  Navigate to GFC menu➝CALIBRATE group➝MAG group, 
then highlight 1/11 (page).

5.	 Use the NOSE UP/DN thumbwheel to view each page and verify all pre-calibration 
steps are completed.

6.	 Press VS key to indicate START TEST.

7.	 Scroll down one notch to highlight START TEST and press VS key to start.

8.	 With appropriately rated person at controls, start helicopter.  Have pilot 
hover➝turn 30°➝land helicopter as required by GMC 605H mode controller's 
on-screen instructions; repeat until GMC 605H indicates that calibration is 
complete.

9.	 Press VS key to complete calibration when indicated.

10. Have pilot complete flight check if required, or land and shutdown helicopter.
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22-16-3  Garmin FCS – Inspections

A.	Scheduled Inspections

INSPECTION PROCEDURE INTERVAL

Visual Visually inspect all servos, mode controller, collective 
sensor, tubes & rod ends, and attached LRUs for security.  
Inspect visible wiring; verify security and no damage.  Verify 
shear fuses on pitch and roll servos are intact with no signs 
of wear.  Gently pull collective sensor cable slightly and 
allow to retract slowly to verify operation.

Every 100-
hour/annual 
inspection.

AHRS magnetic 
field model update

Contact Garmin for new magnetic field model. Every 5 years.

Electrical bonding Disconnect battery per § 96-10.  Disconnect G323-1 or -2 
harness from component to be tested.  Using milliohm 
meter, verify:
•	 GMC-to-avionics tray is < 5.0 mOHM,
•	 Avionics tray-to-cabin ground stud is < 5.0 mOHM, or
•	 Servo-to-cabin ground stud is < 2.5 mOHM.
Repair electrical bonding as required.  Connect G323-1 or 
-2 harness.  Connect battery per § 96-10.

Every 600 
flight hours 
or 5 years, 
whichever 
occurs first.

Pitot-static system Perform pitot-static system checks per § 95-10. Every 2 years.

Servo arm friction 
verification

Perform servo arm friction adjustment per § 22-12-4 to 
verify friction.

Every 600 
flight hours 
or 2 years, 
whichever 
occurs first.

B.	 Special Inspections

INSPECTION PROCEDURE INTERVAL

Lightning 
strike

Perform visual inspection.  Perform electrical bonding inspection.  
Inspect equipment for signs of arcing.  Inspect OAT probe for 
damage.  Perform GMC 605H and GSU 75H magnetometer 
calibration.

After suspected 
lightning strike.

Electrical 
bonding

Disconnect battery per § 96-10.  Disconnect G323-1 or -2 harness 
from component to be tested.  Using milliohm meter, verify:
•	 GMC-to-avionics tray is < 5.0 mOHM,
•	 Avionics tray-to-cabin ground stud is < 5.0 mOHM, or
•	 Servo-to-cabin ground stud is < 2.5 mOHM.
Repair electrical bonding as required.  Connect G323-1 or -2 
harness.  Connect battery per § 96-10.

After component 
was removed or 
replaced.

Hard landing Perform visual inspection per Part A. After hard landing.

Display or 
status LED 
inoperative

Display or FCS status LED are inoperative, remove and install 
new GMC 605H per § 22-14.

On condition.

Page 22.26 Chapter 22  Autopilot MAR 2026

ROBINSON MAINTENANCE MANUAL MODEL R66 



Intentionally Blank
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22-17  Garmin FCS – Ground Checks

22-17-1  Garmin FCS – Configuration Mode Functional Checkout

CAUTION

Do not pressurize hydraulic system while any hydraulic system 
component is disconnected or removed.

A.	Servo Directionality Verification

1.	 Apply external power to helicopter.

2.	 Pressurize hydraulics per § 12-34 steps 1 thru 3.

3.	 Rotate cyclic friction knob full off.  Move flight controls thru full travel to ensure 
there is no interference or binding.

4.	 Power on the GMC 605H mode controller in configuration mode per § 22-16-1.

5.	 Wait for GDU attitude display to align fully.

6.	 Position collective stick full down and apply friction.

7.	 Refer to Figure 22-7.  Navigate to TEST menu, SERVO group.

8.	 Press the VS key to indicate START TEST, scroll up one notch to highlight 
START TEST, then press the VS key to begin.

9.	 Verify each trim switch direction annunciates properly on the GMC 605H and 
helicopter controls move in the correct direction.  Press FTR or FCS OFF switch 
between directions to stop all motion.

Trim Direction Annunciation Control Movement
Cyclic – TRIM ADJUST: Right ROLL: RIGHT Cyclic Right
Cyclic – TRIM ADJUST: Left ROLL: LEFT Cyclic Left
Cyclic – TRIM ADJUST: Up PITCH: DOWN Cyclic Forward
Cyclic – TRIM ADJUST: Down PITCH: UP Cyclic Aft
Yaw – YAW TRIM: Left YAW: LEFT Left Pedal Forward
Yaw – YAW TRIM: Right YAW: RIGHT Right Pedal Forward

10.	 When all directions and switches have been verified, press the VS key on the 
GMC 605H, then use the NOSE UP/DN thumbwheel to highlight END TEST and 
press the VS key.

11.	 Power off the GMC 605H to exit configuration mode.

12.	 Disconnect hydraulic pump per § 12-34.

13.	 Remove external power from helicopter.
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22-17-1  Garmin FCS – Configuration Mode Functional Checkout (continued)

B.	 Servo Wiring Verification

1.	 Apply external power to helicopter.

2.	 Power on the GMC 605H mode controller in configuration mode per § 22-16-1.

3.	 Refer to Figure 22-7.  Navigate to GFC menu, SERVOS group.

4.	 Select PITCH MON1 page and verify the following:

a.	 The AP DISC status is a checkmark.

b.	 When holding the pilot grip FCS OFF switch, the AP DISC status changes 
to an “X”, and when released the status returns to a checkmark.

c.	 When holding the copilot grip FCS OFF switch, the AP DISC status changes 
to an “X”, and when released the status returns to a checkmark.

5.	 Repeat step 2 for ROLL MON1 and YAW MON1 (3-axis installation only).

6.	 Select the PITCH MON2 page and verify the following:

a.	 The FTR status is an “X”.

b.	 When holding the pilot grip FTR switch, the FTR status changes to a 
checkmark, and when released the status returns to an “X”.

c.	 When holding the copilot FTR switch, the FTR status changes to a 
checkmark, and when released the status returns to an “X”.

7.	 Repeat step 4 for ROLL MON2 and YAW MON2 (3-axis installation only).

8.	 Power off the GMC 605H to exit configuration mode.

9.	 Remove external power from helicopter.
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22-17-1  Garmin FCS – Configuration Mode Functional Checkout (continued)

C.	GMC 605H Discrete Wiring Verification

1.	 Apply external power to helicopter.

2.	 Power on GMC 605H mode controller in configuration mode per § 22-16-1.

3.	 Refer to Figure 22-7.  Navigate to I/O menu, DISCRETE group, then IN page.

4.	 Press VS key to highlight page number, then use NOSE UP/DN thumbwheel to 
scroll thru pages to locate each discrete channel (CH).

5.	 Scroll to page containing (CH 11) AP DISCONNECT function. Press and release 
pilot, then copilot grip FCS OFF switches while observing GMC display; verify 
"ACTV" toggles from "Y" to "N" while pressing each FCS OFF switch. 

6. Scroll to page containing each of the following channels/functions and verify 
each function toggles from “N” to “Y” while pressing associated switch:

I/O CH Switch Function Name
3 Pilot/copilot grip FTR PILOT FTR CYCLIC
24 Pilot/copilot grip LVL LVL ENGAGE 1
4 YAW TRIM left YAW TRIM LEFT
10 YAW TRIM right YAW TRIM RIGHT
5 Pilot grip TRIM ADJUST down PILOT P TRIM UP
6 Pilot grip TRIM ADJUST up PILOT P TRIM DN
12 Pilot grip TRIM ADJUST left PILOT R TRIM LEFT
13 Pilot grip TRIM ADJUST right PILOT R TRIM RGHT

7.	 3-axis systems only: Scroll to page containing (CH 16) YD AUTO ENGAGE 
function.  Toggle FCS YAW switch to ENABLE and verify "ACTV" indicates 
"Y".  Toggle FCS YAW switch to DISABLE and verify "ACTV" indicates "N".

8.	 Power off GMC 605H to exit configuration mode.

9.	 Remove external power from helicopter.

D.	Audio Test

1.	 Apply external power to helicopter.

2.	 Power on GMC 605H mode controller in configuration mode per § 22-16-1.

3.	 Refer to Figure 22-7.  Navigate to TEST menu, AUDIO group.

4.	 Press VS key to select PLAY and verify autopilot disconnect audio tone is 
playing in headset.

5.	 Use NOSE UP/DN thumbwheel to highlight STOP, then press VS key to stop.

6.	 Power off GMC 605H to exit configuration mode.

7.	 Remove external power from helicopter.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout

A.	FCS Preflight Test

1.	 Turn battery and avionics switches on.

2.	 Verify loader card version displayed on GMC 605H mode controller splash 
screen is correct per R66 Pilot’s Operating Handbook (POH) Garmin GFC 600H 
Supplement Section 1.

3.	 Press the NAV key to continue into normal mode.

4.	 Verify the following annunciations and displays:

a.	 “PFT” is displayed on the GMC 605H in green text.

b.	 “PFT” is displayed on the PFD in inverse video white.

5.	 Verify the following sequence of events during PFT:

a.	 The yellow LEDs are illuminated momentarily, followed by the red LEDs 
being illuminated momentarily next to the FCS key on the GMC 605H.

b.	 “FCS TEST OK” is played through the headsets.

6.	 Verify the following annunciations and displays after PFT completion:

a.	 “PFT” is not displayed on the GMC 605H or PFD.

b.	 “MANIFEST” is not displayed on the GMC 605H.

c.	 “PFT FAIL” is not displayed on the GMC 605H or PFD.

d.	 “FCS FAIL” is not displayed on the GMC 605H or PFD.

NOTE

If GPS is not available, a persistent “PFT” may appear.  Refer to 
§ 22-18 for troubleshooting.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

B.	 Servo Engagement/Disengagement

1.	 Apply external power to helicopter.

2.	 Turn battery and avionics switches on and verify PFT passes per Part A.

3.	 Press the FCS key on the GMC 605H mode controller.  Verify the LED is 
illuminated green and the following annunciations and displays:

If GPS is valid

If GPS is not valid

5.	 Disengage the system by pressing the FCS key on the GMC 605H.

6.	 Verify the following (“Y” will only be displayed in 3-axis installation):

a.	 “FCS” status indication light flashes yellow.

b.	 A two-tone aural (high/low) is played through the headsets.

c.	 “R”, “Y”, and “P” annunciations flash yellow until removed on the GDU .

d.	 After 10 seconds, all FCS annunciations should be removed from the PFD 
and GMC 605H.

7.	 Press and hold the pilot grip FTR switch to re-engage the system.

8.	 Verify the following (“Y” will only be displayed in 3-axis installation):

a.	 “R”, “Y”, “P”, and “ATT” are displayed on the GMC 605H.

b.	 “R”, “Y”, and “P” are displayed on the top of the PFD in green text.

9.	 Press and hold the pilot grip FCS OFF switch to disengage the system.

10.	 Verify the following (“Y” will only be displayed in 3-axis installation):

a.	 “FCS” status indication light flashes yellow.

b.	 A two-tone aural (high/low) is played through the headsets.

c.	 “R”, “Y”, and “P” annunciations flash yellow until removed on the GDU.

11.	 Repeat steps 7 through 10 for copilot grip controls, if installed.

12.	 Turn battery and avionics switches off.

13.	 Remove external power from helicopter.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

C.	GFC 600H Mode Operation Tests

1.	 Apply external power to helicopter.

2.	 Turn battery and avionics switches on and verify PFT passes per Part A.

3.	 Press the LVL key on the GMC 605H.

4.	 Verify the following (“Y” will only be displayed in 3-axis installation):

5.	 Press the pilot grip TRIM ADJUST up (nose down) with LVL | LVL active.

6.	 Verify LVL is no longer the active mode for P and R.

NOTE

If the GFC 600H system is receiving valid GPS, the GMC 605H 
mode controller will engage HOV mode and display GSPD |GSPD 
in the pitch and roll fields; if GPS is not valid, the pitch and roll 
modes will be displayed as ATT.

7.	 Repeat steps 3 through 6 using pilot grip and copilot grip LVL switches.

8.	 Press & hold the pilot grip FTR switch and verify the following annunciations 
and displays (“Y” will only be displayed in 3-axis installation):

9.	 Repeat step 8 for copilot grip FTR switch, if installed.

10.	 Turn battery and avionics switches off.

11.	 Remove external power from helicopter.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

D.	Upper Mode Tests

NOTE

The following procedure requires air data test equipment (Barfield 
DPS450 pitot-static test set or equivalent).  Operate test equipment 
per manufacturer’s instructions.

1.	 Apply external power to helicopter.

2.	 Pressurize hydraulics per § 12-34 steps 1 thru 3.

3.	 Rotate cyclic friction knob full off.  Move flight controls thru full travel to ensure 
there is no interference or binding.

4.	 Set the air data test equipment to 3000 feet altitude & 65 knots airspeed and 
allow the air data test set to stabilize at the target altitude and airspeed.

5.	 Engage the GFC 600H system by pressing the FCS key or press and hold the 
FTR switch.

6.	 Lift collective stick mid-travel or until the GMC no longer displays “ON GROUND”.

7.	 Rotate the heading bug on the HSI to the current helicopter heading.

8.	 Move the Selected Altitude Bug to 4500 feet altitude.

9.	 Press and release the FCS OFF switch to ensure that no upper mode is active.

10.	 Press the HDG and IAS keys to couple the upper modes.  Verify the following 
annunciations and displays (“Y” will only be displayed in 3-axis installation):

11.	 Verify cyclic stick is stationary.

NOTE

There may be slight cyclic lateral motion if the helicopter is not on 
level ground.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

D.	Upper Mode Tests (continued)

NOTE

The following steps test lateral coupled upper modes.

12.	 Adjust the heading bug on the HSI to the left and verify cyclic stick moves left.

13.	 Adjust the heading bug on the HSI to the right and verify cyclic stick moves right.

14.	 Restore the heading bug on the HSI to the current helicopter heading and verify 
cyclic stick is centered.

15.	 Using the TRIM ADJUST switch, press left and verify the heading bug adjusts 
counter-clockwise on the HSI and the cyclic stick moves left.

16.	 Using the TRIM ADJUST switch, press right and verify the heading bug adjusts 
clockwise on the HSI and the cyclic stick moves right.

17.	 Restore the heading bug on the HSI to the current helicopter heading and verify 
cyclic stick is centered.

NOTE

The following steps test vertical coupled upper modes.

18.	 Rotate the NOSE UP/DN thumbwheel in the NOSE UP direction to decrease the 
IAS reference and verify cyclic stick moves aft.

19.	 Rotate the NOSE UP/DN thumbwheel in the NOSE DN direction to increase the 
IAS reference and verify cyclic stick moves forward.

20.	 Repeat steps 18 and 19 using the pilot grip TRIM ADJUST switch.

21.	 Press and hold the FTR switch and center the cyclic stick.  This will restore the 
IAS reference to 65 knots.

22.	 Press the ALT key on the GMC.  Confirm that the pitch reference matches the 
current altitude on the tape.  The altitude reference will be displayed on the PFD 
next to the ALT mode annunciation and on the GMC in the pitch mode field.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

D.	Upper Mode Tests (continued)

23.	 Press the VS key on the GMC.  VS should engage with a reference of 0 FPM.  
Confirm the active pitch mode is VS.

24.	 Decrease airspeed to 40 KTS indicated airspeed using air data test equipment.

25.	 Confirm the system enters low speed protection.  In this mode of operation, the 
active mode on the GMC and GDU will show “IAS” with a reference of 45 KTS.  
If the system does not immediately enter low speed protection mode, adjust the 
VS reference in the direction of pitch up (positive) until the system annunciates 
“LOW SPD”.

26.	 Increase airspeed to Vne using air data test equipment and confirm the system 
enters MAXSPEED.  If this does not occur, use the NOSE UP/DN thumbwheel 
to increase the pitch down (negative) VS reference until the system enters 
MAXSPEED.

27.	 Increase airspeed on the test set to above Vne and verify the “OVERSPEED” 
aural is played through the pilot headset.

28.	 De-select VS so that the pitch mode is in ATT.

29.	 Return air data test equipment to ground and remove equipment from helicopter 
per manufacturers instructions.

30.	 Turn battery and avionics switches off.

31.	 Disconnect hydraulic pump per § 12-34.

32.	 Remove external power from helicopter.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

E.	 (VOR) NAV and APR Mode Tests

NOTE

The following procedure requires air data test equipment (Barfield 
DPS450 pitot-static test set or equivalent).  Operate test equipment 
per manufacturer’s instructions.

NOTE

Perform the following procedures using Viavi Aeroflex IFR-4000 
test equipment (or equivalent) per manufactures instructions.

1.	 Apply external power to helicopter.

2.	 Pressurize hydraulics per § 12-34 steps 1 thru 3.

3.	 Rotate cyclic friction knob full off.  Move flight controls thru full travel to ensure 
there is no interference or binding.  Center the cyclic stick.

4.	 Set the air data test equipment to 3000 feet altitude & 65 knots airspeed and 
allow the air data test set to stabilize at the target altitude and airspeed.

5.	 Engage the GFC 600H system by pressing the FCS key or press and hold the 
FTR switch.

6.	 Lift collective stick mid-travel or until the GMC no longer displays “ON GROUND”.

7.	 Rotate the heading bug on the HSI to the current helicopter heading.

NOTE

The following steps test VOR NAV mode.

8.	 Simulate a VHF Omni Directional Radio Range (VOR) signal using the ramp test 
equipment.

9.	 Tune the NAV receiver to the simulated VOR frequency.

10.	 Set the Course Deviation Indicator (CDI) to VLOC.

11.	 Rotate the heading bug on the Horizontal Situation Indicator (HSI) to the current 
helicopter heading.

12.	 Rotate the course pointer bug on the CDI to the simulated VOR bearing.

13.	 Verify full scale deflection of the CDI by varying the selected course or the 
simulated VOR bearing at least 15° left and right.

14.	 Set the course pointer at least 15° from the simulated VOR bearing (left or 
right).
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

E.	 (VOR) NAV and APR Mode Tests (continued)

15.	 Press and release the FCS OFF switch to ensure that no upper mode is active.

16.	 Press the HDG key to couple the upper mode.

17.	 Press the NAV key.

18.	 Verify the following annunciations and displays (“Y” will only be displayed in 
3-axis installation):

a.	 The status LED illuminates green next to the FCS key on the GMC 605H.

b.	 “HDG” is displayed above “VOR” on the GMC 605H.

c.	 “HDG”, “R”, “Y”, “P”, and “CPLD” are displayed in green text and “VOR” 
displayed in white text on the PFD.

19.	 Verify cyclic stick is stationary.

20.	 Slowly rotate the course pointer on the CDI toward the simulated VOR bearing, 
until the course pointer is within approximately 5° of the helicopter heading.

21.	 Verify the following annunciations and displays are present:

a.	 A flashing “VOR” is displayed in place of HDG on the GMC 605H for 
approximately 3 seconds then stops flashing.

b.	 A flashing “VOR” in green text is displayed in place of HDG on the PFD for 
approximately 3 seconds then stops flashing.

22.	 Alter the course on the CDI by at least 10° to the left of the simulated VOR 
bearing and verify the cyclic stick moves right.

23.	 Alter the course on the CDI by at least 10° to the right of the simulated VOR 
bearing and verify the cyclic stick moves left.

24.	 Restore the course pointer bug on the CDI to the simulated VOR bearing.

25.	 De-select the lateral mode by pressing the NAV key.  “ATT” should be 
annunciated in the Roll field on the GMC and PFD.

26.	 Center the cyclic stick.  If necessary, press the FTR switch to reset the ATT 
reference to keep the cyclic stick centered.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

E.	 (VOR) NAV and APR Mode Tests (continued)

NOTE

The following steps test VOR APR mode (VAPP).

27.	 Press the APR key.

28.	 Verify the following annunciations and displays (“Y” will only be displayed in 
3-axis installation):

CDI is centered.

29.	 Confirm cyclic stick is stationary.

30.	 Press the HDG key on the GMC to return the active roll mode to HDG.

31.	 Continue testing per Part F, as required, or return air data test equipment to 
ground and remove equipment from helicopter per manufacturers instructions.

32.	 Turn battery and avionics switches off.

33.	 Disconnect hydraulic pump per § 12-34.

34.	 Remove external power from helicopter.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

F.	 (LOC) NAV and APR Mode Tests

NOTE

The following procedure requires air data test equipment (Barfield 
DPS450 pitot-static test set or equivalent).  Operate test equipment 
per manufacturer’s instructions.

NOTE

Perform the following procedures using Viavi Aeroflex IFR-4000 
test equipment (or equivalent) per manufactures instructions.

1.	 Apply external power to helicopter.

2.	 Pressurize hydraulics per § 12-34 steps 1 thru 3.

3.	 Rotate cyclic friction knob full off.  Move flight controls thru full travel to ensure 
there is no interference or binding.  Center the cyclic stick.

4.	 Set the air data test equipment to 3000 feet altitude & 65 knots airspeed and 
allow the air data test set to stabilize at the target altitude and airspeed.

5.	 Engage the GFC 600H system by pressing the FCS key or press and hold the 
FTR switch.

6.	 Raise collective stick mid-travel or until the GMC no longer displays “ON 
GROUND”.

7.	 Rotate the heading bug on the HSI to the current helicopter heading.

NOTE

The following steps test LOC NAV mode.

8.	 Simulate a localizer signal using the ramp test equipment.

9.	 Tune the NAV receiver to the simulated localizer frequency.

10.	 Set the CDI to VLOC.

11.	 Rotate the course pointer on the CDI to the current helicopter heading.

12.	 Simulate 2 dots (left or right) localizer deviation using the ramp test equipment.

13.	 Press and release the FCS OFF switch to ensure that no upper mode is active.

14.	 If HDG is not coupled, press the HDG key to couple the upper mode.

15.	 Press the NAV key.

Page 22.40 Chapter 22  Autopilot MAR 2026

ROBINSON MAINTENANCE MANUAL MODEL R66 



22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

F.	 (LOC) NAV and APR Mode Tests (continued)

16.	 Verify the following annunciations and displays (“Y” will only be displayed in 
3-axis installation):

17.	 Confirm cyclic stick is stationary.

18.	 Slowly center the localizer deviation using the ramp test equipment.

19.	 Verify the following annunciations and displays:

a.	 A flashing “LOC” is displayed in place of HDG on the GMC 605H for 
approximately 3 seconds then stops flashing.

b.	 A flashing green “LOC” is displayed on the PFD for approximately 3 seconds 
then stops flashing.

NOTE

LOC should capture around 1 dot deviation.

20.	 Apply fly-right localizer deviation (aircraft left-of course) using the ramp test 
equipment and verify cyclic stick moves right.

21.	 Apply fly-left deviation (aircraft right-of course) using the ramp test equipment 
and verify cyclic stick moves left.

22.	 Center the localizer deviation on the ramp test equipment.

23.	 De-select NAV mode on the GMC 605H.

24.	 Center the cyclic stick.

NOTE

The following steps test LOC/GS APR mode.

25.	 Rotate the course pointer on the CDI to the current helicopter heading.

26.	 Ensure the system has a valid and centered GS signal on the CDI.

27.	 Press the APR key.
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22-17-2  Garmin FCS – Normal Mode Functional Checkout (continued)

F.	 (LOC) NAV and APR Mode Tests (continued)

28.	 Verify the following annunciations and displays (“Y” will only be displayed in 
3-axis installation):

NOTE

The following steps test GPS NAV mode.

29.	 Set the CDI to GPS.

30.	 Enter a Direct To flight plan to a single waypoint on the GPS navigator that 
is generally in front of the helicopter and in line with the current helicopter 
heading.

31.	 Ensure the GPS navigator is navigating to the selected waypoint and the CDI is 
centered.

32.	 Press the NAV key on the GMC.

33.	 Verify the following annunciations and displays (“Y” will only be displayed in 
3-axis installation):

a.	 “GPS” is displayed on the GMC 605H.

b.	 “GPS”, “P”, “Y”, “R”, and “CPLD” are displayed in green text on the PFD.

34.	 Return air data test equipment to ground and remove equipment from helicopter 
per manufacturers instructions.

35.	 Turn battery and avionics switches off.

36.	 Disconnect hydraulic pump per § 12-34.

37.	 Remove external power from helicopter.
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22-18  Garmin FCS – Troubleshooting

This section describes possible symptoms associated with the Garmin GFC 600H FCS and 
provides corresponding actions for troubleshooting.  After completing the recommended 
action, perform ground checks per § 22-17.  If any system messages persist after performing 
the associated troubleshooting actions, contact RHC Technical Support.

A.	GMC 605H Mode Controller LED Indicator

LED (Button) INDICATOR STATE STATUS

FCS Green FCS engaged (normal operation)

Amber Manual disconnect (normal operation)

Red The FCS has automatically disengaged from the Flight Director 
commands.  This may be due to an internal failure, loss of AHRS 
data inputs, or the servos are exceeding their engagement 
limits.  Refer to Part C for troubleshoot procedures.

B.	 General Troubleshooting

SYMPTOM RECOMMENDED ACTION

The FCS will not 
engage (FCS LED on 
GMC 605H does not 
illuminate green).

•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker and wait for display to 
turn off completely.  Push in circuit breaker and verify PFT passes.

•	 Verify security of GMC 605H, GFS 83, GSU 75H, and GMU 44B electrical 
connectors.

•	 Ensure wiring is not damaged.
•	 Verify the FCS OFF and FTR switches on cyclic are not stuck or shorted.
•	 Verify wiring of FCS OFF and FTR switches from AUTOPILOT FCS (5 

amp) circuit breaker to the GMC 605H and GFS 83.
•	 Ensure all post-installation calibrations were successfully completed.

GMC 605H display is 
blank.

•	 Ensure the AUTOPILOT FCS (5 amp) circuit breaker is closed.
•	 Verify security of GMC 605H electrical connectors.
•	 Ensure the GMC 605H wiring is correct.

PFT will not pass 
(displayed on GMC 
605H or GDU).

•	 Ensure the AUTOPILOT FCS (5 amp) and EFIS (5 amp) circuit breakers 
are closed.

•	 Verify security of GMC 605H, GFS 83, GSU 75H, and GMU 44B electrical 
connectors.

•	 Ensure wiring is not damaged.
•	 Ensure the GFS 83 servo strapping for each control axis is correct.
•	 Ensure servos were installed in the correct location if removed from 

helicopter.
•	 Ensure push-pull tubes and servo connections are secure.
•	 Verify the FCS OFF and FTR switches on cyclic are not stuck or shorted.
•	 Verify wiring of FCS OFF and FTR switches to the AUTOPILOT FCS 

(5 amp) circuit breaker and GMC 605H & GFS 83.
•	 Ensure post-installation calibrations were performed if GMC 605H, GFS 

83, and GSU 75H/GMU 44B were replaced or repaired by Garmin.

Servos will not 
engage (“P”, “R”, or 
“Y” will not display on 
GMC 605H when FCS 
button is pressed).

•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker and wait for display to 
turn off completely.  Push in circuit breaker and verify PFT passes.

•	 Contact RHC Technical Support.
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22-18  Garmin FCS – Troubleshooting (continued)

B.	 General Troubleshooting (continued)

SYMPTOM RECOMMENDED ACTION

A System Message is displayed 
on the GMC 605H or GDU (if 
installed).

•	 Troubleshoot the alert message using Part C.

R, Y, or P servo annunciations 
are displaying out of detent.

•	 Verify cyclic friction is off.  The system may be detecting a hands 
on condition due to excessive friction in cyclic controls.

•	 Verify that each AHRS (GSU 75H and GMC 605H) were calibrated 
at the same time and the aircraft was level at the time of calibration.

•	 Press FTR.  This will reset the reference to the current attitude.  
This should not be used as an initial troubleshooting step as it may 
not resolve the primary reason for the out of detent annunciation.

No FCS Data (On GDU) •	 GDU not receiving data from the GMC.
•	 Verify GMC is powered on.
•	 Verify wiring between GMC and GDU.
•	 Contact RHC Technical Support if issue persists.

Servo information is not being 
reported in Configuration mode

•	 Verify security of GFS 83 electrical connectors.

GMC 605H display does not 
show any status in Normal 
mode and the system will not 
engage.

•	 Reload software and ensure there are no software failures.
•	 Contact RHC Technical Support if issue persists.

Yaw does not engage and/or 
disengage.

•	 Verify FCS YAW enable/disable switch is not broken.
•	 Verify wiring of FCS YAW and YAW TRIM switches to GMC 605H.

C.	Crew Alerting System (CAS) Message Troubleshooting

CAS MESSAGE POSSIBLE CAUSE ACTION

PFT FAIL
(FCS LED – Red)

•	 FCS OFF and/or FTR switch to 
the GMC 605H and GFS 83 FCS 
OFF pins are not powered.

•	 Blown B304-25 fuse assembly.
•	 Servos are not communicating 

or are wired incorrectly for the 
configured control axis position.

•	 Invalid configuration or software 
loaded.

•	 Configured gains in the GMC 
605H don’t match the gains in 
the GFS 83 servos.

•	 Internal unit failure.
•	 Invalid attitude data (includes 

AHRS monitor and attitudes 
outside the engage limits).

•	 Pull open AUTOPILOT FCS (5 amp) circuit 
breaker and wait for display to turn off 
completely.  Push in circuit breaker and 
verify PFT passes.

•	 Verify security of GMC 605H, GFS 83, GSU 
75H, and GMU 44B electrical connectors.

•	 Ensure wiring is not damaged.
•	 Test or replace B304-25 fuse assembly.
•	 Ensure the FCS OFF and FTR switches on 

cyclic are not stuck or shorted.
•	 Verify wiring of FCS OFF and FTR switches 

to the AUTOPILOT FCS (5 amp) circuit 
breaker and GMC 605H & GFS 83.

•	 Troubleshoot the GSU 75H and GMU 44B 
per Part E.

•	 Reload software and ensure there are no 
software failures.

•	 Contact RHC Technical Support.
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22-18  Garmin FCS – Troubleshooting (continued)

C.	Crew Alerting System (CAS) Message Troubleshooting (continued)

CAS MESSAGE POSSIBLE CAUSE ACTION

PFT PFT will not pass. •	 Ensure push-pull tubes and servo connections 
are secure.

•	 Verify the GFS 83 servo strapping is properly 
configured per § 22-17 Part A.

•	 Ensure post-installation calibrations were 
performed if GMC 605H, GFS 83, and GSU 75H/
GMU 44B were replaced or repaired by Garmin.

The following can indicate that the servo is out of 
its calibrated range:
•	 Verify servo output arm is installed in the correct 

orientation.
•	 Confirm shear fuses have not been broken on 

pitch and roll servos.
•	 Servo range can be confirmed in servo data 

diagnostic pages.  If an OOR indication is shown 
at any point when sweeping the controls full 
travel, then a new range calibration will need to 
be performed.

FCS FAIL
(FCS LED – Red)

•	 Loss of attitude data 
(includes AHRS monitor and 
attitudes outside the engage 
limits).

•	 Servos Failure.
•	 FCS OFF switch in an invalid 

state.
•	 Post installation calibration 

not complete.

•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker 
and wait for display to turn off completely.  Push 
in circuit breaker and verify PFT passes.

•	 Verify security of GMC 605H, GFS 83, GSU 
75H, and GMU 44B electrical connectors.

•	 Ensure wiring is not damaged.
•	 Verify wiring of FCS OFF and FTR switches to 

the AUTOPILOT FCS (5 amp) circuit breaker and 
GMC 605H & GFS 83.

•	 Troubleshoot the GSU 75H and GMU 44B per 
Part E.

•	 Verify pitch and roll shear fuses have not been 
broken.

•	 Contact RHC Technical Support.

ADC FAIL Air Data inputs have failed. •	 Ensure the GMC 605H and GSU 75H connectors 
are securely mated to the units.

•	 Ensure wiring is not damaged.
•	 Ensure the pitot-static system is free of debris 

and obstructions.
•	 Troubleshoot the GSU 75H and GMU 44B per 

Part E.

FTR FTR switch stuck. •	 Ensure the FTR switch on cyclic is not stuck or 
shorted.
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22-18  Garmin FCS – Troubleshooting (continued)

C.	Crew Alerting System (CAS) Message Troubleshooting (continued)

CAS MESSAGE POSSIBLE CAUSE ACTION

LMTQ FAIL •	 Invalid attitude data (includes 
AHRS monitor and attitudes 
outside the engage limits).

•	 Air Data inputs have failed.
•	 Servos Failure.
•	 FCS OFF and/or FTR switch 

in an invalid state.

•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker 
and wait for display to turn off completely.  Push 
in circuit breaker and verify PFT passes.

•	 Verify security of GMC 605H, GFS 83, GSU 
75H, and GMU 44B electrical connectors.

•	 Ensure wiring is not damaged.
•	 Ensure the FCS OFF and FTR switches on cyclic 

are not stuck or shorted.
•	 Verify wiring of FCS OFF and FTR switches to 

the AUTOPILOT FCS (5 amp) circuit breaker and 
GMC 605H & GFS 83.

•	 Troubleshoot the GSU 75H and GMU 44B per 
Part E.

•	 Contact RHC Technical Support.

YAW FAIL •	 Invalid attitude data (includes 
AHRS monitor and attitudes 
outside the engage limits).

•	 Air Data inputs have failed.
•	 Servos Failure.
•	 FCS OFF, FTR, and/or Yaw 

ENABLE/DISABLE switch in 
an invalid state.

•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker 
and wait for display to turn off completely.  Push 
in circuit breaker and verify PFT passes.

•	 Verify security of GMC 605H, GFS 83, GSU 
75H, and GMU 44B electrical connectors.

•	 Ensure wiring is not damaged.
•	 Ensure the FCS OFF and FTR switches on cyclic 

are not stuck or shorted.
•	 Verify wiring of FCS OFF and FTR switches to 

the AUTOPILOT FCS (5 amp) circuit breaker and 
GMC 605H & GFS 83.

•	 Troubleshoot the GSU 75H and GMU 44B per 
Part E.

•	 Contact RHC Technical Support.

MANIFEST One or more of the GFC 600H 
units is not reporting the 
expected software and/or gains 
version to the GMC 605H.

•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker 
and wait for display to turn off completely.  Push 
in circuit breaker and verify PFT passes.

•	 Reload software and ensure there are no software 
failures.

•	 Contact RHC Technical Support.

COLL FAIL Collective Position Sensor 
(G356-1 transducer) has 
failed or Collective Position 
Sensor has moved beyond its 
calibrated range.

•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker 
and wait for display to turn off completely.  Push 
in circuit breaker and verify PFT passes.

•	 Ensure the GMC 605H, GFS 83, and G356-1 
transducer connectors are securely mated to the 
units.

•	 Ensure wiring is not damaged.
•	 Verify wire on string pot is taut and crimp has 

not allowed the wire to slip.
•	 Recalibrate the collective position sensor  

(G356-1 transducer) per § 22-16-2 Part B.
•	 If message persists, replace G356-1 transducer 

assembly per § 22-13.
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22-18  Garmin FCS – Troubleshooting (continued)

C.	Crew Alerting System (CAS) Message Troubleshooting (continued)

CAS MESSAGE POSSIBLE CAUSE ACTION

AHRS DGRD GMC 605H Air Data, GPS, or 
Magnetometer sensor inputs 
are not being used.  This can 
indicate a magnetic anomaly 
or loss of data input to the 
system.  This message is not 
considered abnormal when on 
the ground or near structures 
with ferrous materials.

If a persistent message is observed in-flight, 
consider the following actions:
•	 Confirm from RS-232 Port 4 or Port 5 I/O 

diagnostics that the GMC 605H is receiving a 
valid MapMX signal (check mark displayed).

•	 Review Internal AHRS diagnostics in Configuration 
mode.  Review the Label 271 status pages to 
confirm that the internal AHRS is receiving air 
data and GPS and that the magnetometer is not 
indicating any abnormal faults.

GPS DATA The FCS is not receiving valid 
GPS data or required GPS 
aiding data.

Verify HSDB wiring and RS-232 wiring from the 
interfaced GPS receiver.

FCS SWITCH The FCS OFF switch has been 
active for >15 seconds.  The 
switch is disabled while this 
message is displayed.

•	 Ensure FCS OFF switch is not physically stuck.
•	 Verify wiring for both NC and NO poles for the 

FCS OFF switches.

<PIT or ROLL> 
BEEP

The cyclic TRIM ADJUST 
switch has been active for 
>30 seconds.

•	 Ensure the switch is not physically stuck.
•	 Verify wiring for pilot and copilot trim switches.

YAW BEEP The YAW TRIM switch has 
been active for >30 seconds.

•	 Ensure the switch is not physically stuck.
•	 Verify wiring for YAW TRIM switch.

LVL SWITCH The LVL switch has been 
active for >30 seconds.

•	 Ensure the LVL switch is not physically stuck.
•	 Verify wiring for LVL switches.

NO ATT The GMC 605H internal AHRS 
board has not aligned.  If the 
message persists, this can 
indicate a configuration error 
with the AHRS board.  This 
message may be presented 
intermittently while PFT is 
being executed.

•	 If message persists without resolution, confirm 
the GMC internal AHRS is receiving GPS, Air 
Data, and Magnetometer data.

•	 Review Internal AHRS diagnostics in Configuration 
mode.  Review the Label 271 status pages to 
confirm that the internal AHRS is receiving air 
data and GPS and that the magnetometer is not 
indicating any abnormal faults.

•	 If it can be determined that all source data is 
being provided, a new pitch/roll calibration and 
magnetometer calibration may be required.

•	 Contact RHC Technical Support.

•	 FCS KEY
•	 HDG KEY
•	 NAV KEY
•	 APR KEY
•	 IAS KEY
•	 VS KEY
•	 ALT KEY
•	 LVL KEY

Annunciated key on the GMC 
605H is stuck in the pressed 
state.

•	 Press the annunciated key to cycle its operation.
•	 Pull open AUTOPILOT FCS (5 amp) circuit breaker 

and wait for display to turn off completely.  Push 
in circuit breaker and verify PFT passes.

•	 If message persists, replace the GMC 605H.
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22-18  Garmin FCS – Troubleshooting (continued)

D.	GMC 605H Configuration Mode Test Faults

ANNUNCIATED FAULT POSSIBLE CAUSE ACTION

TEST FAILED:
TIMEOUT

Data communications failure: 
GMC internal AHRS did not 
respond for test/procedure 
before timeout.

•	 Pull open AUTOPILOT FCS (5 amp) circuit 
breaker and wait for display to turn off 
completely.  Push in circuit breaker.

•	 Ensure the GMC 605H, GFS 83, GSU 75H 
and GMU 44B connectors are securely 
mated to the units.

•	 Ensure wiring is correct.

TEST FAILED:
INVALID READY 
STATE

The GMC 605H internal AHRS 
orientation configuration is 
invalid or experienced an 
internal fault.

•	 Ensure that the configuration settings are 
correct per § 22-16-1 Part B.

•	 Pull open AUTOPILOT FCS (5 amp) circuit 
breaker and wait for display to turn off 
completely.  Push in circuit breaker.

•	 Reload software per § 22-16-1 Part C.
•	 Contact RHC Technical Support.

TEST FAILED:
AIRCRAFT IN MOTION

•	 Helicopter is moving.
•	 GMC 605H is being 

subjected to excessive 
vibration.

•	 The GMC 605H is not 
receiving valid GPS or Air 
Data.

•	 An internal error has 
occurred with the GMC 
605H AHRS sensor.

•	 Ensure the helicopter is stationary.
•	 Ensure the GMC 605H is mounted securely 

and is sufficiently rigid.
•	 Ensure a valid GPS and Air Data source is 

available to the GMC 605H.
•	 Ensure that the configuration settings are 

correct per § 22-16-1 Part B.
•	 Pull open AUTOPILOT FCS (5 amp) circuit 

breaker and wait for display to turn off 
completely.  Push in circuit breaker.

•	 Ensure the GMC 605H, GFS 83, GSU 75H, 
and GMU 44B connectors are securely 
mated to the units.

•	 Ensure wiring is correct.
•	 Contact RHC Technical Support.

TEST FAILED:
GMU NOT 
CALIBRATED

GMU 44B magnetic calibration 
is not done.

•	 Complete magnetometer calibration and 
retry procedure.

•	 If message persists, return GMU 44B unit 
to RHC.

TEST FAILED:
GRS NOT CALIBRATED

The GMC internal AHRS has 
experienced a calibration error.

Replace the GMC 605H unit.

TEST FAILED:
GMC AHRS PIT/ROL 
NOT CALIBRATED

The GMC internal AHRS 
pitch/roll calibrations have 
not been completed.

•	 Complete pitch/roll calibration then retry 
procedure.

•	 If message persists, contact RHC Technical 
Support.

TEST FAILED:
INVALID TILT

The internal GMC 605H 
AHRS sensor has experienced 
an accelerometer failure.

•	 Ensure that the configuration settings are 
correct per § 22-16-1 Part B.

•	 Pull open AUTOPILOT FCS (5 amp) circuit 
breaker and wait for display to turn off 
completely.  Push in circuit breaker.

•	 Contact RHC Technical Support.
•	 If message persists, replace the GMC 

605H unit.
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22-18  Garmin FCS – Troubleshooting (continued)

D.	GMC 605H Configuration Mode Test Faults (continued)

ANNUNCIATED FAULT POSSIBLE CAUSE ACTION

TEST FAILED:
GPS & GMU 
MEASUREMENT 
FAILURE

The GMC is not receiving 
GPS and GMU sensor data.

•	 Ensure the helicopter is stationary.
•	 Ensure the GMC 605H is mounted securely 

and is sufficiently rigid.
•	 Ensure a valid GPS and Air Data source is 

available to the GMC 605H.
•	 Ensure that the configuration settings are 

correct per § 22-16-1 Part B.
•	 Pull open AUTOPILOT FCS (5 amp) circuit 

breaker and wait for display to turn off 
completely.  Push in circuit breaker.

•	 Ensure the GMC 605H, GFS 83, GSU 75H, 
and GMU 44B connectors are securely 
mated to the units.

•	 Ensure wiring is correct.
•	 Contact RHC Technical Support.

TEST FAILED:
MAGNETOMETER 
MEASUREMENT 
FAILURE

The GMC is not receiving 
GMU sensor data.

TEST FAILED:
GPS MEASUREMENT 
FAILURE

The GMC is not receiving 
GPS data.

TEST FAILED:
UNKNOWN 
MEASUREMENT 
FAILURE

The GMC is receiving GPS 
and GMU sensor data, but 
data is invalid.

TEST FAILED:
UNKNOWN FAILURE

An internal error has occurred 
with the GMC 605H AHRS 
sensor.

•	 Ensure that the configuration settings are 
correct per § 22-16-1 Part B.

•	 Pull open AUTOPILOT FCS (5 amp) circuit 
breaker and wait for display to turn off 
completely.  Push in circuit breaker.

•	 Reload software per § 22-16-1 Part C.
•	 Contact RHC Technical Support.
•	 If message persists, replace the GMC 

605H unit.

TEST FAILED:
INVALID PITCH 
OFFSET

The pitch offset value is 
outside the predefined 
range (e.g., a zero pitch/roll 
calibration with a non-zero 
pitch value).

•	 Ensure the helicopter is level and repeat 
the calibration test.

•	 If message persists, replace the GMC 
605H unit.

TEST FAILED:
INVALID ROLL 
OFFSET

The roll offset value is outside 
the predefined range (e.g., 
a zero pitch/roll calibration 
with a non-zero roll value).

•	 Ensure the helicopter is level and repeat 
the calibration test.

•	 If message persists, replace the GMC 
605H unit.

TEST FAILED:
RESULT NOT SAVED

The GMC 605H has 
experienced an internal non-
volatile memory error.

•	 Replace GMC 605H configuration module.
•	 Contact RHC Technical Support.

TEST FAILED:
CRC FAILED

The GMC 605H received 
invalid data.

•	 Ensure that the configuration settings are 
correct per § 22-16-1 Part B.

•	 Ensure a valid GPS and Air Data source is 
available to the GMC 605H.

•	 Ensure the GMC 605H, GFS 83, GSU 75H, 
and GMU 44B connectors are securely 
mated to the units.

•	 Ensure wiring is correct.

ROBINSON MAINTENANCE MANUAL MODEL R66 



22-18  Garmin FCS – Troubleshooting (continued)

D.	GMC 605H Configuration Mode Test Faults (continued)

ANNUNCIATED FAULT POSSIBLE CAUSE ACTION

TEST FAILED:
•	 MAG-FIELD RETURNED BAD 

RESULTS
•	 HORIZONTAL MAG FIELD 

TOO SMALL
•	 PHASE I / II NOT 

COMPLETED FAST ENOUGH
•	 TOO MANY STATIONS 

AROUND COMPASS ROSE
•	 NOT ENOUGH N,E,S,W 

STATION DATA
•	 COMPUTED MAGNETIC 

OFFSETS ARE TOO LARGE
•	 SITE DOESN’T HAVE 

UNIFORM MAGNETIC FIELD
•	 SITE MAG FIELD DIFFERENT 

FROM IGRF MODEL

•	 GMC is not receiving 
valid GPS, air data, and/
or magnetometer data.

•	 Helicopter is not in a 
magnetically clean area.

•	 Post-install calibrations 
were not completed.

•	 Ensure that the configuration settings 
are correct per § 22-16-1 Part B.

•	 Ensure a valid GPS and Air Data 
source is available to the GMC 605H.

•	 Ensure the GMC 605H, GFS 83, GSU 
75H and GMU 44B connectors are 
securely mated to the units.

•	 Ensure wiring is correct.
•	 Ensure helicopter is in an area free of 

magnetic interference and away from 
ferrous metal objects.

•	 Ensure all calibration procedures were 
completed in order.

E.	 AHRS/ADC Faults

FAULT MESSAGE POSSIBLE CAUSE ACTION

AHRS 1/2 reports an 
in-tarmac magnetic 
anomaly

The AHRS has detected 
an in-tarmac anomaly at 
the given location.

•	 If this error shows up repeatedly, conduct the 
magnetic interference check.

•	 If fault persists, contact RHC Technical Support.

AHRS 1/2 reports a 
local earth magnetic 
anomaly

The AHRS has detected 
a local earth anomaly at 
the given location.

•	 If this error shows up repeatedly, conduct the 
magnetic interference check.

•	 If fault persists, contact RHC Technical Support.

AHRS 1/2 magnetic 
model database 
needs update

The designated AHRS 
Magnetic Model is out-
of-date.

•	 Update the magnetic model database.
•	 If fault persists, contact RHC Technical Support.

AHRS 1/2 not 
receiving valid 
magnetometer data

Communication lost with 
GMU 44B or GMU 44B 
installation incorrect.

•	 If other ADC or AHRS faults are present, correct 
those first.

•	 Verify ADC 1/2 configuration and wiring.
•	 If fault persists, contact RHC Technical Support.

ADC 1/2 error 
correction 
inoperative

The alert flag has been 
set by the ADC.

•	 If other ADC or AHRS faults are present, correct 
those first.

•	 Verify ADC 1/2 configuration and wiring.
•	 If fault persists, contact RHC Technical Support.

Service required ADC loss of 
communication or no 
GTP 59 signal.

•	 Verify ADC power.
•	 Inspect ADC/AHRS wiring and connections.
•	 Inspect GTP 59 connections and wiring.
•	 If fault persists, contact RHC Technical Support.
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22-18  Garmin FCS – Troubleshooting (continued)

F.	 Post Installation Calibration Troubleshooting

ANNUNCIATED FAULT POSSIBLE CAUSE ACTION

ERROR – Error 
occurred while starting 
<procedure name>

The GSU 75H experienced a 
mode swap error (i.e., sensor 
is not in configuration mode 
to perform the post-install 
procedure).

•	 Ensure 60 seconds has passed from 
navigating from the Main Menu to the 
AHRS Menu and rerun procedure.

•	 Cycle power to the sensor.

Cannot start 
<procedure name> 
until aircraft is 
stationary

Helicopter is not stationary. •	 Ensure helicopter is stationary.
•	 Ensure GPS has an unobstructed view 

of the sky.
•	 Ensure the GSU 75H is not subject to 

excessive vibration.
•	 Rerun procedure.

Timeout occurred 
while starting 
<procedure name>

AHRS did not respond for 
test/procedure before internal 
timeout.

Cycle power to the GSU 75H and ensure 
60 seconds has passed from navigating 
from the Main Menu to the AHRS Menu 
and rerun procedure.

Unable to begin 
<procedure name>

AHRS did not respond with 
correct calibration procedure 
reply.

Cycle power to the GSU 75H and ensure 
60 seconds has passed from navigating 
from the Main Menu to the AHRS Menu 
and rerun procedure.

Timeout occurred 
while completing 
<procedure name>

AHRS did not reply complete 
for the test/procedure before 
timeout.

•	 Ensure the GSU 75H is receiving valid 
GPS and Magnetometer (green check).

•	 Cycle power to unit and retry procedure.
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22-18  Garmin FCS – Troubleshooting (continued)

G.	Upload and Download Troubleshooting

ANNUNCIATED FAULT POSSIBLE CAUSE ACTION

Invalid <any region> 
download

Region read error Cycle power on the GSU 75H and 
retry download.

Error upload/downloading 
<any region>: <reason>

Fail Cycle power on the sensor and retry 
download.

File open failure Ensure the download location is valid 
and has read/write access.

Empty region Data does not exist or is corrupt and 
retry download.

Region not fully downloaded Cycle power to the sensor and retry 
download.

Timeout Cycle power to the sensor and retry 
download.

•	 Unit disconnected
OR
•	 Dropping packets due to poor 

connection

Cycle power to the sensor and retry 
download.

No flight logs downloaded. 
Press OK to return…

The GSU 75H did not respond 
with flight log before timing 
out.

Cycle power on the sensor and retry 
download.

Flight Log download was 
not successful: Download 
directory is invalid

Download location is not valid 
to save file.

Ensure the download location is valid 
and has read/write access and retry 
download.

Flight Log download was not 
successful: Unexpected error

Issue populating the flight log 
table.

Cycle power on the sensor and retry 
download.

Unable to start Flight Log 
download: No flight logs 
selected

No flight log was selected to 
download.

Select a flight log and retry download.

Download AHRS Config is 
corrupt. Please upload valid 
AHRS Config and try again.

AHRS config is corrupt or 
invalid.

•	 Upload a new AHRS config file and 
retry.

•	 Ensure AHRS configuration 
matches airframe configuration.  
Resetting configuration may be 
necessary if reloading a config file.

Cannot upload an AHRS 
Config with invalid AHRS 
Orientation. Please select 
valid AHRS orientation and 
try again.

AHRS orientation not selected 
in AHRS configuration settings.

Ensure that the configuration settings 
are correct per § 22-16-1 Part B.
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22-20  HeliSAS (Stability Augmentation System)

22-21  HeliSAS – Description

The HeliSAS autopilot system consists of two electric servomotors, a flight control 
computer, an autopilot control panel, and control buttons on the cyclic grip.  One 
servomotor controls pitch and is installed in the control tunnel forward of the cyclic stick.  
The other servomotor controls roll and is installed under the pilot’s seat.  The servomotors 
are connected to the cyclic through electromagnetic clutches.

The flight control computer is installed on the forward panel under the pilot’s seat, and 
the autopilot control panel is installed in the avionics stack.

The autopilot senses aircraft attitude using a combination of sensors in the flight control 
computer and an independent onboard attitude source such as the Attitude Heading 
Reference System (AHRS) for the Primary Flight Display (PFD).  The computer then sends 
signals to the servomotors which are connected to the bottom of the cyclic in the control 
tunnel.

The primary autopilot mode is Stability Augmentation System (SAS) mode which maintains 
a steady helicopter attitude by applying corrective inputs to the cyclic.  This is felt as a 
light cyclic centering force.  Additional modes may be layered on top of SAS mode and are 
described below.  The pilot can override as desired for maneuvering without disengaging 
the system.  Only a few pounds of force at the cyclic are required for override, and the 
system will not disconnect due to pilot cyclic inputs.

The control panel has a row of buttons to control autopilot modes and annunciators to 
indicate mode status.  A dark annunciator indicates that a mode is off, a white annunciator 
indicates that a mode is armed or on standby, and a green annunciator indicates that a 
mode is active.

When the avionics master is switched on, the autopilot performs a self-test and then 
enters SAS standby mode.  All of the control panel indicators flash alternating white and 
green during the self-test.  Four headset beeps occur at the beginning of the self-test as 
a check of the aural warning function.  The SAS annunciator on the control panel turns 
steady white when the self-test is complete.

NOTE

Autopilot will not enter standby mode if attitude indicator is not 
functioning or indicated bank angle is greater than 6 degrees.

The autopilot SAS mode is engaged either by pressing the SAS button on the control panel 
or by pressing the TRIM button on the cyclic for more than 1.25 seconds.  Additional 
modes are engaged by pressing the appropriate button on the control panel.  The additional 
modes are disabled and will not engage at airspeeds below 44 KIAS or above 140 KIAS.
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22-21  HeliSAS – Description (continued)

To disengage any mode, push the appropriate button on the control panel.

NOTE

Disengaging SAS mode will also disengage all other modes.

Modes may also be disengaged using the AP OFF button on the cyclic.  If only SAS mode 
is engaged, push the AP OFF button once to disengage.  If additional modes are engaged, 
push the AP OFF button once to disengage all modes except SAS and a second time 
to disengage SAS mode, or push and hold the AP OFF button to disengage all modes 
including SAS.

NOTE

SAS disengagement should always be accompanied by four beeps 
in the headset.  If beeps do not occur, maintenance is required.

Safety monitors automatically disengage individual modes or the entire system if a fault 
is detected.  Automatic disengagement of SAS mode (or the entire system) is indicated 
by four beeps in the headset.  Automatic disengagement of any mode other than SAS 
is indicated by a single beep in the headset.  There is no audio indication for intentional 
disengagement of modes other than SAS.

NOTE

The system also automatically reverts to SAS mode at airspeeds 
below 44 KIAS or above 140 KIAS, accompanied by a single beep.  
The high speed limit is not intended to provide Vne protection.  It 
is the pilot’s responsibility to observe Vne limits.

The TRIM button is used to re-set the target attitude (to re-trim) while in SAS mode.  Use 
a small amount of force to override the autopilot and then push and release the TRIM 
button at the new desired condition.  If the force to override is objectionable, the TRIM 
button may be held down during maneuvers.  The system will re-trim to the attitude at 
which the TRIM button is released.  For Version 52, stick forces felt during override will 
gradually wash out to near zero without use of TRIM button if override is maintained.

NOTE

The system will not re-trim to angles more than approximately 
10° in pitch or roll.
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22-21  HeliSAS – Description (continued)

NOTE

When engaging SAS mode from standby, for angles of less than 
approximately 10° in pitch and roll, SAS holds the current angles.  
If either pitch or roll is larger than approximately 10°, the system 
assumes an unusual attitude and gently levels the helicopter.

The autopilot is protected by a dedicated circuit breaker on the avionics bus (autopilot is 
not powered with the avionics master switch off).

Heading Mode (HDG) – maintains the heading selected by the heading bug on the 
directional gyro or Horizontal Situation Indicator (HSI) display.  Aircraft can be steered 
using the heading bug.

Altitude Mode (ALT) – maintains altitude at the time of engagement or of last TRIM 
button release.  The target altitude is reset each time the TRIM button is pressed and 
released.

NOTE

The autopilot uses pitch attitude to maintain altitude or follow an 
approach glidepath.  It does not have any control of power setting.  
The pilot must manage power with the collective to control speed 
and rate of climb or descent.  Make small, smooth power changes 
to allow the system to adjust to new power settings.

Navigation Mode (NAV) – tracks the active GPS or VLOC course displayed on the 
Course Deviation Indicator (CDI).  If no CDI is installed, NAV will only track the active 
GPS course displayed on the GPS.

NAV may be armed prior to intercepting the active course.  NAV annunciator is white 
when NAV is armed and turns green at course intercept.  If HDG is active when NAV 
is armed, the autopilot will fly the selected heading until course intercept.  If HDG is 
not active, the autopilot will select a 45° intercept angle.
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22-21  HeliSAS – Description (continued)

Vertical Navigation Mode (VRT) – tracks an ILS glideslope or GPS approach vertical 
guidance.  Arm VRT (annunciator turns white when armed) prior to intercepting the 
glidepath.  VRT annunciator will turn green at glidepath intercept.

NOTE

Pushing the ALT button while VRT is armed or active will turn off 
VRT.  VRT must be re-armed or re-engaged as desired.

NOTE

Reducing power to approach setting just prior to glidepath intercept 
is recommended.

Speed Mode (SPD) (Version 52 only)

Speed mode uses cyclic pitch to control airspeed.  Exact behavior varies with 
configuration of airspeed and altitude bugs on the PFD as described below.

The altitude bug is displayed above the altitude tape and the airspeed bug is displayed 
above the airspeed tape.  The appearance of all dashes or a blank field indicates a bug 
is not set.

If an airspeed bug is not set, selecting SPD holds the current airspeed.  The target 
speed is reset each time the trim button is pressed and released.

If an airspeed bug is set, selecting SPD holds airspeed at the bug setting.  Changing 
the bug will change the target airspeed.

If an altitude bug is set, selecting SPD will also arm ALT (ALT LED white) for altitude 
capture.  The mode will switch from SPD to ALT if the selected altitude is crossed.  
There will be a brief period in capture mode with the ALT LED flashing white/green.

NOTE

Do not change the selected altitude during ALT capture (ALT LED 
flashing white/green).  System may pitch up or down to chase 
bug and may not capture altitude.

NOTE

Different brands of PFD behave differently in terms of bug 
settings at power up and how bugs are manually set.  Refer to 
PFD manufacturer’s documents for proper use.  Verify desired bug 
settings before engaging SPD mode.
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22-21  HeliSAS – Description (continued)

Backcourse Mode (BC) (Version 51 only) – reverse CDI sensing for backcourse 
approaches.  Course on HSI should be set so that tail of course pointer points toward 
runway (set to inbound front course).

Airspeed Protection (Version 52 only) – Minimizes the possibility of the ALT mode to 
fly the helicopter to an airspeed below 44 KIAS due to insufficient power, or the VRT 
mode to fly the helicopter to an airspeed above 140 KIAS due to excess power when 
flying a precision approach glideslope.  When triggered, it causes the longitudinal 
mode to change from ALT (at low airspeed) or VRT (at high airspeed) to SAS mode 
with a commanded pitch attitude of 2 degrees nose down.  Since the mode change is 
not commanded by the pilot, a single warning beep is annunciated.

A.	Removable Flight Controls

On later aircraft, disconnect the electrical connector for the left-hand trim button 
located near the quick release pin before removing the left cyclic grip.  Reconnect 
the connector when installing the left cyclic grip.

B.	 Schematic

Refer to Figures 98-8B & 98-8C for D325-1 autopilot (HeliSAS) electrical schematic.
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FIGURE 22-8  HELISAS AUTOPILOT SYSTEM
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22-22  HeliSAS – (Pitch) Servo Assembly

A.	Removal

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.

2.	 Remove F680-3 and F445 collective covers and F444-1 cyclic cover.  Hinge front 
right seat forward.  Remove G702 cover assembly under pilot's seat.

3.	 Remove avionics and avionics trays as required from lower console.

CAUTION

For pitch servo, adjust length of A336-8 push-pull tube assembly 
to 4.20±0.03 inches between rod end centers.

4.	 Position cyclic stick full aft and apply cyclic friction.  Remove hardware (and 
C130-50 spacer) securing 01317-3 (pitch) servo assembly arm to A336-8 push-
pull tube's rod end.

5.	 Disconnect servo harness from flight control computer's J1 PITCH receptacle.  Cut 
and discard ty-rap(s) securing harness to M23190/1-2 clamp(s) and pull harness 
through access holes into control tunnel.

6.	 Support servo and remove hardware securing servo's brace to cyclic box and keel 
panels.  Carefully remove servo from control tunnel.

B.	 Installation

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.  Position cyclic stick full aft and apply cyclic friction.

2.	 Position 01317-3 (pitch) servo assembly in control tunnel and install hardware 
securing servo's brace to cyclic box.  Standard torque bolts per § 20-32 and torque 
stripe per Figure 5-1.  Install screws securing brace to keel panels.  Verify security.

3.	 Route servo harness through access holes and connect harness to flight control 
computer's J1 PITCH receptacle.  Install ty-rap(s) securing harness to M23190/1-2 
clamp(s).  Cinch ty-raps until snug without over-tightening, and trim tips flush with 
heads.  Verify harness security.

4.	 Install hardware (and C130-50 spacer) securing servo arm to A336-8 push-pull 
tube's rod end.  Standard torque bolt per § 20-32 and torque stripe per Figure 5-1.  
Verify security.

5.	 Verify length of A336-8 push-pull tube assembly connected to pitch servo is 
4.20±0.03 inches between rod end centers.

6.	 Verify freedom of flight controls through full travel with and without friction applied.

7.	 Install avionics trays and avionics if removed.  Verify security.

8.	 Push in AUTOPILOT circuit breaker (5 amp) at panel.  Perform ground checks as 
appropriate per § 22-27 Part A.

9.	 Install G702 cover assembly under pilot's seat.  Install F444-1 cyclic cover, and 
F445 and F680-3 collective covers.  Verify security.
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22-23  HeliSAS – (Roll) Servo Assembly

A.	Removal

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.

2.	 Remove F680-3 and F445 collective covers.  Remove G702 cover assembly under 
pilot's seat.

CAUTION

For roll servo, adjust length of A336-8 push-pull tube assembly to 
4.30±0.03 inches between rod end centers.

3.	 Position cyclic stick full left and apply cyclic friction.  Remove hardware securing 
01317-4 (roll) servo assembly arm to A336-8 push-pull tube's rod end.

4.	 Disconnect servo harness from flight control computer's J3 ROLL receptacle.  Cut 
and discard ty-raps securing servo harness to autopilot harnesses.

5.	 Support servo and remove hardware securing servo's block assembly to keel panel 
and brace assembly.  Carefully remove servo from under pilot's seat.

B.	 Installation

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.  Position cyclic stick full left and apply cyclic friction.

2.	 Position 01317-4 (roll) servo assembly under pilot's seat and install hardware 
securing servo's block assembly to keel panel and brace assembly.  Tighten screws.  
Verify security.

3.	 Connect servo harness to flight control computer's J3 ROLL receptacle.  Install 
ty-raps securing servo harness to autopilot harnesses as required.  Cinch ty-raps 
until snug without over-tightening, and trim tips flush with heads.  Verify harness 
security.

4.	 Install hardware securing servo arm to A336-8 push-pull tube's rod end.  Standard 
torque bolt per § 20-32 and torque stripe per Figure 5-1.  Verify security.

5.	 Verify length of A336-8 push-pull tube assembly connected to roll servo is 
4.30±0.03 inches between rod end centers.

6.	 Verify freedom of flight controls through full travel with and without friction applied.

7.	 Push in AUTOPILOT circuit breaker (5 amp) at panel.  Perform ground checks as 
appropriate per § 22-27 Part A.

8.	 Install G702 cover assembly under pilot's seat.  Install F445 and F680-3 collective 
covers.  Verify security.
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FIGURE 22-9  FLIGHT CONTROL COMPUTER
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22-24  HeliSAS – Flight Control Computer (FCC)

NOTE

Refer to Table 22-2.  Flight control computer (FCC) and control 
panels for Software Version 51 and Software Version 52 are 
not interchangeable.  Verify part number compatibility prior to 
installation.

Version 51
FCC part number 01311-03-11
Control panel part number 01309-01-01

Version 52
FCC part number 01311-02-111
Control panel part number 01309-03-01

TABLE 22-2  SOFTWARE VERSIONS AND EQUIPMENT PART NUMBERS
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22-24  HeliSAS – Flight Control Computer (FCC; continued)

A.	Removal

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.

2.	 Remove G702 cover assembly under pilot's seat.

3.	 Disconnect D323 harness assemblies and servo assembly harnesses from flight 
control computer's J1 PITCH, J2, J3 ROLL, and J4 receptacles.

4.	 Support computer and remove screws securing computer to D358 support 
assemblies.  Carefully remove computer from under pilot's seat.

B.	 Installation

NOTE

Prior to installation, verify affected FCCs were upgraded per R66 
SB-37.

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.

2.	 Position flight control computer under pilot’s seat and install screws securing 
computer to D358 support assemblies.  Tighten screws.  Verify security.

3.	 Ensure pitot and static ports on FCC are capped.

4.	 Connect D323 harness assemblies and servo assembly harnesses to computer’s 
J1 PITCH, J2, J3 ROLL, and J4 receptacles.  Install ty-raps securing harnesses as 
required.  Cinch ty-raps until snug without over-tightening, and trim tips flush with 
heads.  Verify harness security.

5.	 Verify freedom of flight controls through full travel with and without friction applied.

6.	 Push in AUTOPILOT circuit breaker (5 amp) at panel.  Perform ground checks as 
appropriate per § 22-27 Part A.

7.	 Install G702 cover assembly under pilot’s seat.

22-25  HeliSAS – Control Panel

NOTE

Refer to Table 22-2.  Flight control computer (FCC) and control 
panels for Software Version 51 and Software Version 52 are 
not interchangeable.  Verify part number compatibility prior to 
installation.
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22-25  HeliSAS – Control Panel (continued)

A.	Removal

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.

2.	 Loosen quarter-turn fasteners securing control panel to console assembly.

3.	 Carefully unplug harness from control panel and remove panel.

B.	 Installation

1.	 Turn battery & avionics switches off and pull out AUTOPILOT (5 amp) circuit 
breaker at panel.

2.	 Carefully plug-in harness to control panel.

3.	 Tighten quarter-turn fasteners securing control panel to console assembly.  Verify 
security.

4.	 Push in AUTOPILOT circuit breaker (5 amp) at panel.  Perform ground checks as 
appropriate per § 22-27 Part A.

22-26  HeliSAS – Cyclic Grip Assembly

A.	Grip Angle Adjustment

1.	 Loosen cap screws securing pilot's cyclic grip, block assembly, and bar to grip 
weldment.

2.	 Rotate grip about weldment to desired angle.  Special torque cap screws to 40 in.-lb.

B.	 Removal and Installation

To access grip switches:

1.	 Remove MS24693-S1 screws securing C214-27 plate to D379-1 grip.  Remove 
switch nuts and lockwashers to free switches from plate.

2.	 Install switch lockwashers (new) and nuts and tighten switches to plate; verify 
switch security.  Install screws securing plate to grip.

3.	 Turn battery switch on and perform ground checks as appropriate per § 22-27 
Part A.

C.	Schematic

Refer to Figure 98-1 for F024 electrical system schematic.
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22-27  HeliSAS – Maintenance

A.	Ground Checks

NOTE

Perform the following ground checks after component replacement 
or other repairs have been performed on the autopilot system.  
Perform ground checks after any incident that may have affected 
autopilot or related equipment prior to return to service.

NOTE

Refer to § 22-27 Part B for troubleshooting if any of the following 
ground checks cannot be verified.

1.	 Turn battery & avionics switches on.  Verify four beeps in headset and control 
panel LEDS alternate white/green:

FOUR BEEPS
IN HEADSET

LEDs ALTERNATE
WHITE/GREEN

(01309-01-01 control panel shown)

2.	 Verify SAS enters standby mode approximately 6 seconds after PFD aligns.  Verify 
no sound in headset and control panel SAS LED is white, other LEDs are dark:

NO SOUND
SAS LED IS WHITE,
OTHER LEDs DARK

3.	 With cyclic friction full off, verify cyclic moves freely within hydraulic servo 
longitudinal and lateral deadbands.

4.	 Engage SAS mode (cyclic should feel "energized").  Verify no sound in headset and 
control panel SAS LED is green, other LEDs are dark:

NO SOUND
SAS LED IS GREEN,
OTHER LEDS DARK

5.	 With SAS engaged, displace cyclic at least 1 inch from neutral position and verify 
a vibrating resistance is encountered.  Perform check for roll & pitch axes.
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22-27  HeliSAS – Maintenance (continued)

A.	Ground Checks (continued)

6.	 Refer to step 2.  Engage SAS and verify SAS disengages when control panel's SAS 
button is depressed or when AP OFF button on the cyclic grip is depressed.  Verify 
four beeps in headset and control panel SAS LED is white, other LEDs are dark:

FOUR BEEPS
IN HEADSET

SAS LED IS WHITE,
OTHER LEDS DARK

7.	 Perform pitot system leak test per § 95-10 and, while airspeed indicates > 50 
knots:  Engage SAS and ALT modes.  Verify no sound in headset and SAS & ALT 
LEDs are green, other LEDs are dark:

NO SOUND
SAS & ALT LEDs ARE 
GREEN, OTHER LEDS 
DARK

8.	 Disengage ALT mode.  Verify no sound in headset and SAS LED is green, other 
LEDs are dark:

NO SOUND
SAS LED IS GREEN,
OTHER LEDS DARK

9.	 Refer to steps 7 & 8.  Engage SAS and HDG modes.  Verify no sound in headset 
and SAS & HDG LEDs are green, other LEDs are dark.  Disengage HDG mode.  
Verify no sound in headset and SAS LED is green, other LEDs are dark.

10.	 Engage SAS, HDG, and ALT modes.  Verify no sound in headset and SAS, HDG, 
and ALT LEDs are green, other LEDs are dark.  Press AP OFF button on cyclic grip.  
Verify no sound in headset and SAS LED is green, other LEDs are dark.

11.	 Engage SAS, HDG, and ALT modes.  Verify no sound in headset and SAS, HDG, and 
ALT LEDs are green, other LEDs are dark.  Press AP OFF button twice on cyclic grip.  
Verify four beeps in headset and SAS LED is white, other LEDs are dark.
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22-27  HeliSAS – Maintenance (continued)

B.	 Troubleshooting

CAUTION

Adjustment to autopilot equipment is not permitted.

PROBLEM ACTION

Control panel lights do not illuminate or flash when 
master switch is turned on.

Verify computer is getting power.

Return computer to RHC.

System does not enter standby-mode (lights flash 
continuously).

Verify attitude indicator bank angle less than 6 
degrees.

Verify attitude indicator output between 13 and 14 
pins is less than 0.3 volts at connector.

Check wiring between attitude indicator and 
computer.

Contact RHC Technical Support.

SAS does not engage when TRIM button depressed 
for longer than 1.25 seconds; pressing TRIM button 
does not reset reference attitude; pressing TRIM 
button does not reset reference altitude in altitude 
hold.

Check wiring between TRIM button and computer.

Verify integrity of TRIM button.

Return computer to RHC.

SAS does not disengage when cyclic grip AP OFF 
button depressed.

Check wiring between AP OFF button and computer.

Verify integrity of AP OFF button.

Return computer to RHC.

SAS does not engage or disengage when control 
panel buttons pressed.

Engage and/or disengage SAS using cyclic grip 
buttons. If system responds properly, failure is in 
control panel or associated wiring to computer.

Contact RHC Technical Support.

SAS does not hold pitch attitude, but holds roll 
attitude or vice versa.

Check servo-to-cyclic linkage.

Check wiring between faulty servo and computer.

Return faulty servo and computer to RHC.

SAS disengages unintentionally (accompanied by 
four beeps in headset).

Contact RHC Technical Support.

Autopilot mode disengages unintentionally, and 
reverts to SAS mode (accompanied by single beep 
in headset).

Determine if navigation signal may have gone 
invalid due to operational reason.

Check wiring between appropriate instrument/
avionics and computer.

Check instrument/avionics for failure flags (steady 
and intermittent).

Cyclic vibrates erratically, SAS does not 
disengage.

Manually override SAS, system should disengage 
automatically.
Contact RHC Technical Support.

Helicopter enters low frequency pitch oscillation 
when ALT engaged; helicopter diverges nose-up or 
nose-down when ALT engaged.

Return computer to RHC.
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22-27  HeliSAS – Maintenance (continued)

B.	 Troubleshooting (continued)

PROBLEM ACTION
ILS glideslope tracking performance is poor. Check for excessive friction in longitudinal cyclic.

Check GPS output to computer.

Cyclic force seems higher than normal with SAS 
disengaged.

Verify servo clutches are disengaged, and clutch 
arms do not move when SAS is Off or in standby-
mode.

No aural warning in headset when SAS is 
disengaged.

Check wiring to unswitched audio input to audio 
panel.
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28-60  Pressure Fueling System

A.	Description

The pressure fueling system consists of a fueling port on the right side of the fuselage, 
two shut-off valves in series just downstream of the port, a hose from the valves to 
an inlet at the top of the fuel tank, fuel tank level and pressure sensors, and a control 
panel on the instrument panel.  The fueling port is compatible with an Emco Wheaton 
J71 dry-break coupler (recommended Emco Wheaton part no.  J71C-AVN1-E004, 
which fits a fuel hose with a one inch male NPT threaded fitting).

Two shut-off valves are used to provide redundant protection against overfueling.  
Both valves must be open to allow fuel to flow.  Each valve is connected to an 
independent float switch in the fuel tank to close the valve when the tank is full as 
well as an independent pressure switch to close the valve if fuel tank overpressure is 
detected.  One of the valves is also connected to a second float switch to shut off at 
25 gallons (95 liters).

The pressure fueling control panel includes a power switch, a quantity selector switch, 
a VALVE OPEN light, and a TANK PRESSURE warning light with two test buttons 
for testing the overpressure warning circuits.  The power switch enables refueling 
by providing power to open the two shut-off valves.  If the helicopter is running, the 
collective must be on the down stop for the valves to operate.  The VALVE OPEN 
light illuminates when both shut-off valves are open, indicating the system is ready 
to accept fuel.  The TANK PRESSURE light illuminates when excessive pressure is 
detected in the fuel tank.  Excessive pressure will latch a shut‑off valve closed until 
power to the system is cycled.

The pressure fueling system feeds fuel to the top of the main fuel tank.  The system 
cannot be used for defueling and it will not add fuel to the optional auxiliary tank 
in the baggage compartment.  Maximum allowable pressure for ground equipment 
connected to the fueling port is 50 psi (3.5 bar), which provides approximately 50 
gallons per minute (190 liters per minute) fuel flow.  Approximate flow rates at lower 
pressures are 30 gpm at 20 psi, 20 gpm at 10 psi, and 100 lpm at 1 bar.

The fueling port and recommended Emco Wheaton coupler are both dry-break fittings, 
allowing the external fueling equipment to be connected or disconnected without 
fuel spillage regardless of whether the shut-off valves are open or closed.  A cap is 
provided which may be installed on the fueling port when the system is not in use.

An optical sensor near the fueling port will detect a fuel hose if the hose is connected 
to the port.  If the collective is raised off the down stop while a hose is connected, a 
“fuel hose” audio alert will repeat in the headsets.  The alert is muted 15 seconds after 
the collective is raised to prevent a distraction in case of a false alert.

CAUTION

The audio alert is only an aid.  Do not rely on audio alert to 
verify hose is disconnected.  Pilots must visually confirm fuel 
hose is disconnected and area is clear before takeoff.
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FIGURE 28-8  MAIN FUEL PORT (SHOWN WITH OPTIONAL AUX FUEL TANK)
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28-61  A521 (Fuel Level) Switch Assemblies

CAUTION

Avoid contaminating bladder interior.  Cover arms with sleeves 
and use lint-free gloves when working inside bladder.

A.	Schematic

Refer to Figure 98-34 for pressure fueling system installation schematic.

B.	 Removal

1.	 Defuel helicopter per § 12-42.

2.	 Turn battery & avionics switches off and pull PRESS. FUELING circuit breaker 
(5 amp) at circuit breaker panel.

3.	 Remove tailcone cowling per § 53-23.

4.	 Refer to Figure 28-8.  Open (main) fueling port door.  Cut and discard ty-raps as 
required and disconnect A521 & D745-7 switch assembly wire harnesses from 
G991-1 harness assembly at connectors.

5.	 Using appropriate pin extractor, extract pins from switch assembly wire harness 
connectors; pull grommet and wires thru G257-1 shield.

6.	 Carefully pull A521 switch assembly wires through grommet, taking care not to 
damage other wire insulation or grommet.

7.	 Remove ty-rap as required, and remove screws securing G989-7 shield to F250 
cover assembly.  Remove shield.

8.	 Remove fuel cap.  Carefully capture A521-6 (single) or A521-7 (dual) switch 
assembly body with gloved hand.

9.	 Remove nut securing switch assembly to F250 cover assembly; carefully route 
wires thru (switch) opening, inside bladder.

10.	 Carefully pull switch assembly through (fuel cap) opening, avoiding fuel sender.  
Install fuel cap and protect F250 cover assembly opening.
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28-61  A521 (Fuel Level) Switch Assemblies (continued)

C.	 Installation

1.	 Lubricate (new) MS29512-05 packing with A257-6 grease and install packing 
over A521-6 (single) or A521-7 (dual) switch assembly threads.

2.	 Refer to Figure 28-8.  Open (main) fueling port door and remove fuel cap.  With 
gloved hand, route switch assembly and wiring through (fuel cap) opening inside of 
bladder.  Route wires thru switch assembly opening and install nut securing switch 
assembly to F250 cover assembly.  Special torque nut per § 20-33 and torque 
stripe per Figure 5-1.

3.	 Install B266-8 sleeving over switch assembly wires, as required.

4.	 Carefully pull A521 switch assembly wires through grommet, taking care not to 
damage other wire insulation or grommet.

5.	 Pull A521 & D745-7 switch assembly wires and grommet thru G257-1 shield and 
install grommet.

6.	 As required, install pins on wires per the following:  strip 0.18-inch insulation from 
wires.  Crimp M39029/58-360 pin onto each wire.  Using 10X magnification, 
inspect crimps per § 20-94.  Verify no nicked or broken conductors (wire strands), 
and no insulation damage.  As required, gently pry locking lance with fingernail so 
lance protrudes (lance will not lock in housing unless it protrudes).

7.	 Install wires in housings per schematic (see Part A).  Connect switch assembly 
wire harnesses to airframe harness at connectors; verify security.

8.	 Secure switch assembly wiring to G989-7 shield using MS3367-4-0 ty-rap (locate 
head under shield); lock D269 plug and receptacle and secure to wiring using 
MS3367-4-9 ty-rap; install MS3397-4-X ty-raps as required to secure wiring.  
Cinch ty-raps until snug without overtightening and trim tips flush with heads. 

9.	 Apply A257-9 anti-seize to screw threads and install screws securing G989-7 
shield to F250 cover assembly.

10.	 Close (main) fueling port door.  Install tailcone cowling per § 53-23.

D.	Operation Check

1.	 Defuel helicopter per § 12-42, as required.

2.	 Push in PRESS. FUELING circuit breaker (5 amp) at circuit breaker panel.  Turn 
battery switch on.

3.	 Remove main tank fuel cap.  Carefully capture A521-6 (single) or A521-7 (dual) 
switch assembly float with gloved hand.  Have a second person turn on power and 
set quantity to 25 GAL at pressure fueling control panel; verify VALVE OPEN light 
is illuminated.  Verify light extinguishes when actuating each float individually.

4.	 Turn off power at pressure fueling control panel.  Turn battery switch off.
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67-12  Cyclic Grip Assembly (continued)

B.	 Installation

1.	 Refer to Figure 67-1.  Ensure protective sleeving covers wires exiting grip 
assembly with one grommet in grip and one (for cyclic stick) on wire bundle 
(spare grommets may be installed if desired).

2.	 Slide grip assembly into bearings in stick assembly.  Install washer, castellated 
nut and cotter pin.

CAUTION

Tighten castellated nut only until there is no axial movement 
of bearings and cyclic grip assembly.  Overtightening nut will 
damage bearings.

3.	 Install D684-1 spring so that when grip assembly is rotated one turn clockwise, 
with co-pilot grip removed, pilot grip (tube) will float just above horizontal and 
stay full-up when placed full-up.  Install circular plug.

4.	 Temporarily attach grip assembly wiring to safety wire (or lacing) exiting atop 
cyclic stick.  Carefully pull wires thru cyclic stick.  Install grommet, included with 
grip assembly wiring, into cyclic stick wiring entrance hole.  Remove safety wire 
(or lacing).

5.	 Position protective sleeving on wiring exiting cyclic stick bottom to cover maximum 
amount of wiring possible.  Secure sleeving ends with lacing tape.

6.	 Install pins on each wire into proper position in housings.  Refer to Figure 98-5 
for pin positions.

7.	 Connect cyclic and airframe wiring at connectors and secure using ty-raps.  Cinch 
ty-raps until snug without over-tightening, and trim tips flush with heads.  Move 
cyclic control through all positions and verify clearance and no binding.

8.	 Turn BATTERY switch on and verify correct function of all switches on grip 
assembly and cyclic stick.

9.	 Install forward belly panel.
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67-13  Cyclic Friction Assembly

NOTE

The cyclic friction assembly is located below the forward left 
corner of the cyclic box.  Turning friction knob clockwise applies 
friction to both longitudinal and lateral cyclic axes.  Adjustment 
is required if friction cannot be applied.

A.	Friction Adjustment

1.	 Turn friction knob counter-clockwise until it stops. 

2.	 Remove roll pin connecting knob to shaft.

3.	 Lift knob off shaft.

4.	 Install NAS1149F0432P or NAS1149F0463P washers under knob washer, as 
required, so knob rotates 1/8 to 1 turn before adding friction.  With friction off, 
force at grip to move cyclic shall not exceed 1.75 pounds longitudinal and lateral 
within hydraulic servo deadbands.

5.	 Replace knob and install roll pin.

6.	 Move flight controls throughout complete travel.  Verify no binding.

67-20  Collective Control

67-21  Collective Stick Assembly

A.	Removal

1.	 Refer to Figure 67-1.  Disconnect A333-1 collective-travel stop from F348-1 
anchor by removing NAS6603 bolt at bottom of stop.  Position stop parallel to 
collective stick and apply collective friction.

2.	 Refer to Figure 6-8.  Remove F445-1 forward tunnel cover, F680-3 pilot's 
collective cover, F680-1 co-pilot's collective cover, F463-1 mid-tunnel cover, 
and F461-1 collective cross tube cover.

CAUTION

If Garmin FCS is installed in the helicopter, do not allow G356-1 
transducer assembly’s cable to snap back when disconnecting 
C522-10 throttle control.  Transducer cable must retract slowly; 
allowing cable to freely retract can damage transducer.

3.	 Pivot pilot's seat bottom to the open position.  Remove bolt securing inboard 
end of collective stick to pilot's seat structure.  Refer to Figures 76-1 and 22-6.  
Disconnect throttle control inner wire from A462-4 fitting at outboard end of 
collective.  Remove three screws securing C522-10 throttle control (and G356-1 
transducer assembly’s cable, if installed) to collective cross tube.
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67-21  Collective Stick Assembly (continued)

A.	Removal (continued)

4.	 Disconnect wiring exiting aft end of center collective stick from airframe harness 
connector.  Remove ty-raps as required.

5.	 Disconnect forward end of F121-1 push-pull tube from collective stick assembly.

6.	 Remove bolt securing outboard end of collective stick to F303-1 support.  Remove 
two remaining screws securing F303-1 support to cabin.  Slide support, with 
attached micro-switches, down to allow aft movement of collective stick.

7.	 Pivot pilot’s seat bottom to the open position.  Remove bolt securing collective 
stick assembly to pilot’s seat structure.

8.	 Carefully move collective stick assembly aft and remove from helicopter.

B.	 Installation

1.	 Refer to Figure 67-1.  Position A333-1 collective-travel stop parallel to collective 
stick and apply collective friction.  From aft side of co-pilot's seat, carefully 
position collective stick assembly in helicopter.

2.	 Pivot pilot's seat bottom to the open position.  Install bolt from inside pilot's seat 
structure thru bearing block into tunnel and secure to inboard end of collective 
stick assembly.  Standard torque bolt, install stamped nut, and torque stripe per 
Figure 5-1.

3.	 At outboard end of collective stick, slide F303-1 support, and attached 
micro-switches, up behind collective cross tube and secure support to cabin with 
two screws.

4.	 Install journal in outboard pivot bearing of collective stick assembly.  Position 
journal & bearing between flanges of F303-1 support and insert NAS6604 bolt.  
Standard torque bolt per § 20-32, install stamped nut, and torque stripe per 
Figure 5-1.

5.	 Connect forward end of F121-1 push-pull tube to collective stick assembly with 
NAS6604-9 bolt head facing right side of helicopter.  Standard torque bolt per 
§ 20-32, install stamped nut, and torque stripe per Figure 5-1.

6.	 Slide F680-3 collective cover over pilot collective stick aft of friction assembly.

7.	 Insert A130-4 spacer into lower end of A333-1 collective-travel stop.  Position 
spacer and stop in F348-1 anchor.  Install NAS1149F0432P and 0463P washers 
on spacer on either side of stop as required to obtain 0.001/0.035 inch axial 
play and align stop with collective.  Secure stop to anchor with NAS6603 bolt, 
standard torque per § 20-32, install stamped nut, and torque stripe per Figure 
5-1.  Move collective up & down and verify no binding of stop.

8.	 Connect wiring exiting center collective stick to airframe wire harness connector.  
Secure connector to airframe harness with Ty-raps  as required.  Move collective 
up & down and verify wiring clearance with no strain.
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67-21  Collective Stick Assembly (continued)

B.	 Installation (continued)

9.	 Refer to Figure 76-1.  Secure C522-10 throttle control to collective stick weldment 
with three clamps and screws.  If Garmin FCS is installed in helicopter, secure 
G356-1 transducer assembly’s cable to collective per Figure 22-6 and perform 
collective position sensor calibration per § 22-16-2 Part B.  Position throttle 
control inner wire in A462-4 fitting and rig per § 76-11.

10.	 Refer to Figure 6-8.  Install and secure F445-1 forward tunnel cover, F680-3 
pilot’s collective cover, F680-1 co-pilot’s collective cover, F463-1 mid-tunnel 
cover, and F461-1 collective cross tube cover.

11.	 Adjust collective friction per § 67-22.

67-22  Collective Friction

Adjust friction on F334-1 to produce a force within servo dead bands of 4–5 lb when 
pulling up at collective grip with friction on collective full off, then adjust friction on 
collective as required to produce a force of 18–22 lb when pulling up at grip when full on.

67-30  Jackshaft and Strut Assembly

67-31  Jackshaft

A.	Removal

NOTE

Rigging check is not necessary if jackshaft support rod end and 
push-pull tube lengths are not altered.

1.	 Disconnect push-pull tubes from F339-1 jackshaft.

2.	 Disconnect two bolts connecting jackshaft to G201-1 frame.

3.	 Remove jackshaft.

B.	 Installation

1.	 Ensure A105-6 journal is installed in jackshaft aft support on G201-1 frame.  
Position F339-1 jackshaft on G201-1 frame and install bolts.  Standard torque 
bolts per § 20-32, install stamped nuts, and torque stripe per Figure 5-1.

2.	 Insert bolt forward thru forward jackshaft arm and connect to upper end of F121-
7 push-pull tube.  Install A115-1 spacer, A214-3 washer and nut.  Standard 
torque bolt per § 20-32, install stamped nut, and torque stripe per Figure 5-1.

3.	 Insert bolt aft thru aft jackshaft arm and connect to lower rod end on C343-8 
tube.  Install A115-1 spacer, A214-3 washer and nut.  Standard torque bolt per 
§ 20-32, install stamped nut, and torque stripe per Figure 5-1.

4.	 Verify no binding and/no interference with control system exists throughout flight 
control travel.
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76-11  FCU Throttle Control Rigging

1.	 Remove engine cowling assembly per § 53-21.  Remove F461-1 collective cross tube 
cover and (copilot) F680-1 collective cover assembly (refer to § 6-70).

2.	 Refer to Figure 76-1.  Verify FCU throttle lever rigging angle is 48.5°±7.5°.  As 
required, remove hardware securing serrated levers and reposition to proper angle.  
Install hardware, special torque nut per § 20-33, & torque stripe per Figure 5-1.

3.	 Remove stamped nuts and loosen nuts securing A462-4 fittings and C522-10 (throttle) 
control inner wire to collective arm and to FCU throttle lever.

4.	 Position forward end of control housing flush–0.25 inch at or beyond edge of outboard 
AN742-3 clamp and install fasteners securing housing and clamps to F764-1 collective 
stick weldment.

5.	 Refer to detail in Figure 76-3.  Rotate collective stick twist grip open.  Position inner 
wire 0.10–0.30 inch beyond outboard edge of fitting in collective arm, and special 
torque fitting nut per § 20-33.  Install stamped nut, standard torque per § 20-32, & 
torque stripe per Figure 5-1.

6.	 Position aft end of control housing 1.10–1.30 inches beyond edge of aft AN742-4 
clamp and install fasteners securing housing and clamps to F577-3 bracket.

7.	 Refer to detail in Figure 76-3.  Rotate twist grip closed; rotate and hold FCU throttle 
lever to contact idle stop.  Verify sufficient inner wire beyond aft edge of fitting, and 
special torque fitting nut per § 20-33.

8.	 Rotate twist grip open; verify FCU throttle lever contacts maximum throttle stop, and 
0.030–0.050 inch gap between F328-1 connecting rod and throttle stop washer.  
Reposition fitting on wire as required until proper rod-to-washer gap, and FCU throttle 
lever contacts maximum throttle stop with twist grip open, and idle stop with twist 
grip closed.

9.	 Install fitting stamped nut, standard torque per § 20-32, and torque stripe per Figure 
5-1.  Trim control wire 0.10–0.30 inch beyond aft edge of fitting.

10.	 Install collective cross tube cover and collective cover assembly.  As required, perform: 
FCU fuel cutoff control rigging per § 76-12; or install engine cowling assembly per 
§ 53-21; or collective position sensor calibration per § 22-16-2 Part B (if Garmin FCS 
is installed).

76-12  FCU Fuel Cutoff Control Rigging

1.	 Remove engine cowling assembly per § 53-21.

2.	 Refer to Figure 76-1.  Remove stamped nut and loosen nut securing A462-4 fitting 
and A522-10 (fuel cutoff) control inner wire to FCU fuel cutoff lever.

3.	 Rotate FCU fuel cutoff lever into OFF detent; pull fuel cutoff control knob OFF (at 
lower console).  Position end of control housing flush–0.050 inch from forward edge 
of fitting and install fasteners securing housing and AN742-4 clamps to F577-1 bracket 
assembly.

4.	 Refer to details in Figure 76-3.  Verify sufficient inner wire beyond aft edge of fitting, 
and special torque fitting nut per § 20-33.
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FIGURE 76-2  POWER TURBINE GOVERNOR
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FIGURE 95-4  GARMIN G500H UPPER CONSOLE (GDU 1060 SHOWN)

FIGURE 95-5  GARMIN G500H UPPER CONSOLE PITOT-STATIC SCHEMATIC
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95-70	 Electronic Flight Displays

95-71	 Garmin Display Unit (GDU) 700L TXi or 1060 TXi

NOTE

Refer to Garmin G500H Instructions for Continued Airworthiness.

A.	Description

The GDU 700L TXi or 1060 TXi is integrated with the Garmin G500H Electronic 
Flight Instrument System (EFIS).  GDU 700L & 1060 electronically displays primary 
flight instrumentation via a primary flight display (PFD), and moving map, weather, 
traffic, terrain, and other functionality via a multifunction display (MFD) that includes 
touch-screen technology on one 7 inch (700L) or 10.6 inch (1060) display.

Refer to § 97-10 for Garmin G500H EFIS system components.

B.	 Schematics

Refer to Figure 98-9 for GDU 700L/1060 installation electrical schematic.

Refer to Figures 95-3 & 95-5 for Garmin G500H upper console pitot-static schematic.

C.	Removal

1.	 Turn battery & avionics switches off and pull out EFIS circuit breaker (5 amp) on 
circuit breaker panel.

2.	 Remove screws securing GDU to console face.

3.	 Pull out and support display, unplug console harness connectors, and remove display.

D.	 Installation

1.	 Turn battery & avionics switches off and pull out EFIS circuit breaker (5 amp) on 
circuit breaker panel.

2.	 Visually inspect console harness connectors and verify no bent or damaged pins.  
Support display and plug in console harness connectors.

3.	 Place GDU in console, then install and tighten screws.  Verify security.

4.	 Push in EFIS circuit breaker on circuit breaker panel.  Turn battery & avionics 
switches on.

5.	 Perform appropriate functional checks per Garmin G500H Instructions for 
Continued Airworthiness.  Turn battery & avionics switches off.
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95-71	 Garmin Display Unit (GDU) 700L TXi or 1060 TXi (continued)

E.	 Pitch/Roll Offset Calibration

NOTE

A Garmin Installer Unlock card is required to perform this 
procedure.

NOTE

All factory-installed Garmin units are configured to each 
helicopter.  Perform only the steps outlined in this procedure 
without making additional changes.

1.	 Ensure GDU is off, then insert Garmin's Installer Unlock card in lower/left slot.

2.	 Press and hold right-inner knob, then press and release power button.  After 
screen turns on, release right-inner knob.

3.	 Ensure external LRUs are online, indicated by green boxes on left side of display.

4.	 Press Attitude/Heading, Calibration/Test.

5.	 Select Pitch/Roll Offset procedure.

6.	 Follow and confirm each on-screen instruction.

NOTE

Verify aircraft is positioned on skids on level ground.

7.	 Press Calibrate and confirm successful calibration.

8.	 Press Close, power off GDU, then remove Installer Unlock card. 

F.	 Magnetometer Calibration

NOTE

This procedure must be performed during a flight check.

NOTE

A Garmin Installer Unlock card is required to perform this 
procedure.

NOTE

All factory-installed Garmin units are configured to each 
helicopter.  Perform only the steps outlined in this procedure 
without making additional changes.
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95-71	 Garmin Display Unit (GDU) 700L TXi or 1060 TXi (continued)

F.	 Magnetometer Calibration (continued)

NOTE

If helicopter has Garmin GFC 600H Helicopter Flight Control 
System (FCS) installed, refer to § 22-16-2 Part D and perform 
FCS and GDU magnetometer calibration simultaneously.

1.		 If not previously accomplished, perform Pitch/Roll Offset Calibration per Part E.

2.	 Ensure GDU is off, then insert Garmin's Installer Unlock card in lower/left slot.

3.	 Press and hold right-inner knob, then press and release power button.  After 
screen turns on, release right-inner knob.

4.	 Ensure external LRUs are online, indicated by green boxes on left side of display.

5.	 Press Attitude/Heading, Calibration/Test.

6.	 Select Magnetometer procedure.

7.	 Read thru on-screen checklist and confirm each instruction.

8.	 Press Calibrate.

9.	 With appropriately rated person at controls, start helicopter.  Follow on-screen 
procedure until Calibration Successful is displayed, then press close to exit.

10.	 Have pilot land the helicopter. Press and hold power button to power off, then 
remove the Installer Unlock card.

11.	 Press power button to power on GDU in normal mode.  Have pilot rotate helicopter 
and verify alignment with analog compass.

12. Have pilot complete flight check if required, or land and shut down helicopter.
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95-71	 Garmin Display Unit (GDU) 700L TXi or 1060 TXi (continued)

G.	Scheduled Maintenance and Inspections

Refer to Garmin G500H Instructions for Continued Airworthiness.

NOTE

All factory-installed Garmin units are “on condition” and do not 
require scheduled periodic maintenance.  Units feature a BIT 
(Built-In Test) function during each initial power-up that will 
detect internal failure(s) and alert pilot.

NOTE

Refer to § 97-60 for avionics software information.

H.	Special Maintenance and Inspections

1.	 Remove GDU per Part C.

2.	 Open circuit breaker panel and upper console.

3.	 Inspect condition of and verify no obvious damage to GDU, copper bus bars, 
circuit breaker, and wiring.  Verify no loose, chafed, or broken wires or terminals.  
Verify no evidence of arcing.  Verify installed equipment security.

4.	 Secure circuit breaker panel and upper console.

5.	 Install GDU per Part D.
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FIGURE 95-6  GARMIN G500H UPPER CONSOLE WITH GDU 620
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95-72	 Garmin Display Unit (GDU) 620 Installation

NOTE

Refer to Garmin G500H Instructions for Continued Airworthiness.

A.	Description

The GDU 620 integrates with the Garmin G500H Electronic Flight Instrument System 
(EFIS).  The GDU 620 electronically displays primary flight instrumentation via a 
primary flight display (PFD), and moving map, weather, traffic, terrain and other 
functionality via a multifunction display (MFD) on dual 6.5 inch displays.

Refer to § 97-10 for Garmin G500H EFIS system components.

B.	 Schematics

Refer to Figure 98-10 for GDU 620 installation electrical schematic.

Refer to Figures 95-3 & 95-5 for Garmin G500H upper console pitot-static schematic.

C.	Removal

1.	 Turn battery & avionics switches off and pull out EFIS circuit breaker (5 amp) on 
circuit breaker panel.

2.	 Remove screws securing GDU to console face.

3.	 Pull out and support display, unplug console harness connectors, and remove display.

D.	 Installation

1.	 Turn battery & avionics switches off and pull out EFIS circuit breaker (5 amp) on 
circuit breaker panel.

2.	 Visually inspect console harness connectors and verify no bent or damaged pins.  
Support display and plug in console harness connectors.

3.	 Place GDU in console, then install and tighten screws.  Verify security.

4.	 Push in EFIS circuit breaker on circuit breaker panel.  Turn battery & avionics 
switches on.

5.	 Perform appropriate functional checks per Garmin G500H Instructions for 
Continued Airworthiness.  Turn battery & avionics switches off.

E.	 Scheduled Maintenance and Inspections

Refer to Garmin G500H Instructions for Continued Airworthiness.

F.	 Special Maintenance and Inspections

Refer to § 95-71 Part F. 
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FIGURE 95-8  EIGHT-INSTRUMENT CONSOLE WITH ASPEN PFD PITOT-STATIC SCHEMATIC

FIGURE 95-7  EIGHT-INSTRUMENT CONSOLE WITH ASPEN PFD
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95-73  Aspen EFD500H & EFD1000H Display(s) Installation

A.	Description

R66 options include a single screen Aspen PFD, or a dual-screen Aspen PFD and MFD.

The Aspen PFD (Primary Flight Display) is an LCD unit with displays for attitude, 
altitude, airspeed, heading, and optional NAV (HSI/CDI).  The Aspen PFD is a 
situational awareness aid, to be used in conjunction with required VFR instruments 
(altimeter, airspeed indicator, and magnetic compass).

The standard Aspen PFD installation configures the lower half of the display as a 
directional gyro.  An optional installation configures the lower half of the display to a 
Horizontal Situation Indicator (HSI).  Primary GPS position data is provided by GTN-
series GPS.  Heading and outside air temperature data is received from the Aspen 
remote sensor module (RSM).  The RSM provides backup GPS position data if primary 
GPS fails.

The Aspen MFD (Multifunction Display) is an LCD unit with displays for moving 
map navigation data, terrain, and traffic.  Terrain and traffic may also be overlaid on 
moving map.  GPS position data is provided by Garmin GTN-series GPS for moving 
map and terrain displays.  Aspen MFD also includes an internal terrain database.  
TIS-A traffic data may be received from Garmin GTX330 transponder for moving 
map display.
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FIGURE 95-9  SIX-INSTRUMENT CONSOLE WITH ASPEN PFD PITOT-STATIC SCHEMATIC
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FIGURE 95-11  EIGHT-INSTRUMENT CONSOLE WITH ASPEN PFD AND MFD PITOT-STATIC SCHEMATIC

FIGURE 95-10  EIGHT-INSTRUMENT CONSOLE WITH ASPEN PFD AND MFD
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FIGURE 98-8A  GARMIN FLIGHT CONTROL SYSTEM (FCS) INSTALLATION
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CAN LO lA A • II 2951 IBLUI CAN HI 1 
CAN HI 2A E _,,_ 2952 (WHTI I 2951 IBLUI I I 71 CAN LO 1 

CAN LO 2A D ' 2952 (BLU) I 2X B274-24 JUMPER----=.[ 32 i:: L~ ;: ~ ~ ' ;::: ::~:) :~iii/SH 2952 (WHT) - 20 ~:~ :~:M l 
_ _ 2938 

2952 (BLU} I I -
BACKSHELL - '----,H,----_-1_-~-+---2~9~34 ____________ -, '{ (__ ~: CAN LO 2 

IF;-ROL~::~iR J --~~~-7------------] = .--1·-=--·--3-1-95-----------~I 2936 -"' ~:~K:EHRE~L2 

GND 'i( 2948 : s;;:~~E1L~ U 2953 (BLU) 7 L++-t-----'3::_1c::9c::5c_.;1;.----'--4;,a3--j,4-"-j':i;- AP DISCONNECT (GND} 
AP DISCONNECT J: 2942 I ,, 11 2953 (WHT) I - _ 

TRIM RELEASE!:::! ,-: I 2941 CAN HI 1 B ::z I I - I 2934 -

1-.1 3196 ,, DISC IN 1 ] 3195 ~ I 3196 II '----+-----;2,.;9,-:3;.,;4,-+,:,-:i.-'--->e:a:3..c,,'-4--j56 TRIM RELEASE (DISC IN 31 DISC IN 1 :S::t--t__.._,. ___________ ~ - ~-• ,..... __ 2_9_4_3_+--_,_.T~---~-, ,_ _ 

-i::'1 2953 (WHT} I TRIM RELEASE M 2934 I 2941 I I l 
CAN HI 1 A BHHt-1!--,,-=-:-~""7~------, - 2938 - 2942 L_!::~====~-,I I 2953 IBLUI AP DISCONNECT P f,;,,~-"'---E'IE:1--,----,-~,=,:;;,------, L - - I 

CAN LO 1A ~HHt-tt-===--"="--------~ 1 GND I( 2946 I I 2948 _ 

CAN HI 2A "f ~ I 2955 (WHT) •1 28V PWR J 2945 I I I 2947 /\--I- - - f- 2955(\NHT)--;,;:-- TO GSU 75H 
~ 'I ! 2955 (BLU) ~------~- I '- 1 2955 (BLU) , ii ADAHRS 

fffd~f~~ ~R----_-_-_-_-_-_-_-77 L __________________ _:: __ =J~ ~ '<_:_ - "::'' 
CAN HI 1 B 'v / -., 2956 (WHT) I ~-~ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ ~__, I ---- _~G-;-~7-Y_A_W_~-~RVO I 

CAN LO 1B U 11 ! 2956 (BLU) 11 ~~--_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_--~~ I 

- __u I I ~ ~_-:.--:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.::~ I 2943. _r:- ,_ BACKSHELL : 
CAN HI 2B 'x li:=-.1 2957 (WHT) 11 ~------------------------------~ I 2944 - ~ TRIM RELEASE I 

CAN LO 28 W I ,i i, 2957 (BLU) 11 ~--------------------------------~ I ...2, AP DISCONNECT 

BACKSHELL :=Uf!/ : ~-----------------------------------J ~OB 11' ;;:~ 14 28V PWR 
I :TI GND I: 

PRGMGNDcG-
PRGM 1 ~ B274-22 JUMPER 2956 (WHT) f..J.., ~3 BACKSHELL 

PRGM 2 !:!_ 2956 (BLUI , ii "4 g:~ ~~ 1, : 
L i"-'11 \__15 CAN TERM 1 I 
SEE DETAIL -A- FOR ------7 2957 (WHTI ,r;- 5 CAN HI 2 

2957 (BLU) Ii jl 5 CAN LO 2 
2-AXIS VERSION I "='' \.__"f1 CAN TERM 2 : 

, 12 PRGM GND I 

G325 REV D 

YAW SW I L_,o PRGM 1 
7X B274-22 JUMPER '-----!TI PRGM 2 I DISABLE~---------i-O-.J.: 2=-9"'6'-'2'-~ l____ _____ ----_ ------------------------------------ -----~-L~----_-----~----_-_-_--'_i 

I ENABLEQ I - 2963 

~, B300:4: ==:: ___ I_ 1 D269-6 

-1 2963 -,,.f, 2963 

1---- 2964 121 I 2964 

tT ~~:J :::: ;:; ; 2965 :i, 
1 IRT A _i 2966 I4 I I 2966 

I
I - - -~ LB274-22 JUMPER :6: l 
B049-13 __________ ____::_j-, 

YAW TRIM 

2118 
TO FAILSAFE ALERT { -

AUDIO SYSTEM INPUT ___ 2_1 _19 ___ -+_-+-___ 4_1_2_----, 

-2974 [WHTJ -

{ 

2974 IBLUI I I 
TO GSU 75H 

ADAH RS ----2~9~8'-4'-(~W~H~T~)1~+--+E,-=3-'\Ml\,--
----2~9~8'-4'-I'-=B,::,LU:,:l'--j-ll:-+I 882XJ\/\4/',, 7,,,s_K_ 

T 

2963 

2964 

2966 

-
69 -
68 
-
21 
-
22 
-
74 
-
55 
-
-
73 
-
75 -
53 
-

BACKSHELL 

AUDIO OUT HI 

AUDIO OUT LO 

ARINC 429 IN 3A (ADC) 

ARINC 429 IN 3B [ADC} 

RS-485 3A (GMU, HEADING) 

RS-485 3B (GMU, HEADING} 

BACKSHELL 

YAW DAMP (DISC IN 161 

YAW LT (DISC IN 41 

YAW RT {DISC IN 101 

P6052 2940 

14/28V PWR 1 l1.----------=2c:9c:3.:.1 _ __:">., 
-"-2958 ~ 5 

14128V PWR 2 ~ _J TO SERVO~ 

GND 1 31c-----=-29"-'3"'2'---------tI
II1 

"-. 2959 
GND 2 22 _J 

CONFIG MODULE PWR 43t---~R~E"'D~l2"'8-'A-'W-=G.:.l ____ --14 
CONFIG MODULE GND 24,_ __ ~B;.:L~K~l~2.:.8.:.A_W-=G~I ____ __,, 

CONFIG MODULE DATA 42t-___ Y_E_L_l~2-8_A_W_G~l ------13 
CONFIG MODULE CLK 23,_ ___ W_H_T~l2_8_A_W_G.:.) ____ __,2 

CONFIG MODULE 
011-00979-03 

- ~~------~ 

ETHERNET OUT 3B 391-I1-iI----'2::c9c.c7-'5-'I-"R"'ED'-'I _____ .,. 

~ ETHERNET IN 3A 19 I I 2975 (BLU/BLK) TO GARMIN HSDB NAV DEVICE [

THERNET OUT 3A zo,_,..-..... ____ 2_9_7_5.:.I_R_ED_I_B_L_K~I _____ } 

I I I 1: GOU DISPLAY (PRIORITY) 
ETHERNET IN 3B ~ .T. 2975 IBLUJ 2: GTN (IF AVAIL & GOU ABSENT) 

BACKSHELL _J 

i [ :;_~::~:L~; 1:- 2977 {WHT)' ~ 
~ RS-232 GND 26 t+I --<'e-t----=2'-'9-'7~7-'l=-B=-LU::,;I_' ---t,__ _ __, 
! TIME MARK IN l A 67 2978 {WHTJ • --- TO GPS SOURCE 

& TIME MARK IN 1 B 66 I I 2978 IBLUI • ~ ~: ~~~ :~t~OTR~T:~SENTJ 

i [ ::~::~:L~ 44 1:- 2977 IWHTI' 

~ RS-232 GND 25H-l --<le+-___ 2_9_7_7.:.I_B_LU.:.I_' __ ~ 

: TIME MARK IN 2A 65,--;•,--'+-• ___ 2_9_7_8.:.I_W_H_T.:.J_' ___ ~ 

& TIME MARK IN 2B 641--'IHl __ -=2'-'9-'7-"8-'l=-B=-LU::,;I_' ___ __, 

-
BACKS HELL ---:i 

ANALOG 1 IN X 78 
- 11 

ANALOG 1 IN Y 77 

2976 IWHT} 

2976 IBLU) 

ANALOG 1 IN z 76 I 1_ 1 2976 IORG) 

EXCITE OUT LO 68 ~ 
2X B274-24 JUMPER 

EXCITE OUT HI 69 

SCHEMATIC 
NO SCALE 

COMPONENT CALLOUTS FOR REF ONLY 

* Wires 2977 & 2978 shall be connected to either RS-232 in 4 {46/26) & 
time mark in 1 (67 /66) if GPS source's antenna mounted on TIC bay 1, 
or RS-232 in 5 (44/25) & time mark in 2 (65/64) if GPS source's antenna 
mounted on T/C bay 3. 

G357 ROLL SERVO 

28V PWR 
GND 

AP DISCONNECT 
TRIM RELEASE 

DISC IN 1 

CAN HI 1A 
CAN LO 1A 

CAN HI 2A 
CAN LO 2A 
BACKSHELL 
BACK SHELL 
CAN LO 1 B 

CAN TERM 1 
CAN LO 2B 

CANTER 
PRGM GND 

PRGM 1 
PRG 

r B274-604 OVERBRAID REF 

,-----s 
/ 294 7 TO PWR SPLICE 

;;:~ 1, 

DETAIL -A-

2-AxIs SYSTEM {OMIT YAW WIRES) 
SAME AS 3-AXIS EXCEPT AS SHOWN 

3X B274-22 
JUMPER 
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FIGURE 98-8B  D325-1 AUTOPILOT (HELISAS, WITHOUT BC MODE) SCHEMATIC

ROBINSON MAINTENANCE MANUAL 

01317-5 (R441 
01317-3 (R66) 
SERVO ASSY 

(PITCH ACTUATOR} 

CLUTCH ASSY 
(PITCH ACTUATOR} 

01317-1 (R441 
01317-4 (R66) 
SERVO ASSY 

(ROLL ACTUATOR} 

CLUTCH ASSY 
(ROLL ACTUA TORI 

-
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

--
I 

-

-
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

--
I 

-

D38999/26FC35SA 
...11 YELLOW -

I WHITE/GRAY I I~ 

I WHITE/BROWN I I~ 

I WHITE/BLUE I 1,...:3._ 

I WHITE I 
11 

1-

I WHITE/VIOLET I 
10 

1-

I BLACK I 
8 

I>--
7 

I GREEN I I>--

I RED/WHITE I 
6 

I>--
1 

I BLACK/WHITE I 1-
21 

I RED (28 GA} I 1-
19 

I BLACK (28 GAi I I>--
18 

I YELLOW 128 GA) I I>--
16 

I BLUE 128 GAi I I>--

WHITE I 
15 

>--
4 

I BLACK I 1-

·i::_ 3 
>--

D38999/26FC35SB -...... ~ 

- -YELLOW 
>------------------------+--+-<14 
I WHITE/GRAY I I -
>------------------------+--+<13 
I WHITE/BROWN I I >--
l-------'-'====-'-'------------+-+l l 2 
I WHITE/BLUE I I >--
1----------'--------------+-+l l l 
I WHITE I I>--
1-----------------------+-+l lO 
I WHITE/VIOLET 

I BLACK 

I GREEN 

I RED/WHITE 

I I>--
8 

11-
7 

11-
6 

I I>--
1 

I 1-------B_L_A_C_K_IW_H_IT_E ___________ -+l-+ll ~ 
I ,_ ______ R_E_D_12_8_G_A_I ------------+I -+<I ";g 
I BLACK 128 GAi I I -
>------------------------+--+<18 
I 
1-------Y"E:..:Lc:L;;:O_;.W'-"12:..:8'-G"'-'A'-I ----------+1-+ll ~ 
I f-------'B:..:L:..:U~E~l~28~G'-A'-l __________ --+l-+il ~ 

WHITE I >--
1-----------------------+-+l 4 
I BLACK I I>--

·i::_ 3 

-5X B274-22 WIRE"\ 
D323-15 HARNESS (SHOWN} ~ -,If 19T 7 
SEE DETAIL -A- FOR D323-11 2105 (WHT} l I 71 I 1 J 2105 (WHT) 

D38999/26FC35SN 
J2 -

TO GARMIN y 2105 (BLUI I I 7 I 31 11 I J' 2105 (BLUI 

- 6 
I 1-

5 -
01309-03-01 CNTRL PANEL 

(WI AUTOPILOT} l£ 8269-8~-------------~ 

- J 

GDU (F81 71 ~-+---=-:...:..::.-.:=:::.;__-1-.-.,+-E .=-;3,,----lli-----+"+--,r+-+---+ /\-=.::..::...='-'-+-H 
I 1 I I : ,/ 2718 (WHTI -- 12 

I 21 11 I J' 2718 (BLUI I I>--
11 

+9-32V PWR 

AIRCRAFT GND 

DISCRETE BUTTON REF 

DISCRETE BUTTON PRES 

RS-422 (RX+ I 

RS-422 (RX-I 

RS-422 (TX+ I 

1 

- , I I 
:.... : ✓' 

9 /\ 
-11 ,,1 

2:. : J' 
~ I I J' 

~: ✓' 
141+-+➔------------, -, 1J' 

RS-422 (TX-I 13 >+-+--+-----------~ 

-12180 (28V) JUMPER TO 
-+ 14V LIGHT 3 

+28V LIGHT -2 -LIGHT GND 10 

'-------------'-

D325 REV F 

J' 2174 I C/F859-2180 

t 111 

D323-2 OR -14 HARNESS 

- >--

-
TO GARMIN { I I I 5 I I I I /\ V 2719 (BLU) ,J 2719 (BLU) 
GSU (F8171 ---+--------------+--+-+-'-+--++-+/-+--------<>-<-, 

T 16 1 I J 
L ..L J 

- 10 
I 1-

9 - ->--
>--

2726 (WHT) .r >--
14 

2726 (BLU} I I>--
13 

2111 (WHTI I -16 

2111 (BLU) I 1-
17 

2107 (WHT) I >--
20 

2107 (BLU) I I>--
21 

2109 (WHTI I >--
18 

2109 (BLU) I 1-
19 - -

MOOEL R66 

01311-02-101 COMPUTER (R44) 
01311-02-111 COMPUTER (R66) ~ 

HALL EFFECT VCC GPS ANNUNCIATE 54 

PWR GND 

HALL EFFECT SENSOR S 1 

HALL EFFECT SENSOR S2 

HALL EFFECT SENSOR S3 

MOTOR COIL A 

MOTOR COIL B 

MOTOR COIL C 

RESOLVER EXC (R11 

RESOLVER EXC (R2) 

RESOLVER SINE SIG (S1 I 

RESOLVER SINE SIG (S3} 

RESOLVER COSINE SIG (S2) 

RESOLVER COSINE SIG (S4} 

CLUTCH COIL 

CLUTCH COIL RETURN 

BACKS HELL 

HALL EFFECT VCC 

PWR GND 

HALL EFFECT SENSOR S 1 

HALL EFFECT SENSOR S2 

HALL EFFECT SENSOR S3 

MOTOR COIL A 

MOTOR COIL B 

MOTOR COIL C 

RESOLVER EXC (Rll 

RESOLVER EXC (R2} 

RESOLVER SINE SIG (S1 I 

RESOLVER SINE SIG (S3} 

RESOLVER COSINE SIG (S2) 

RESOLVER COSINE SIG (S4) 

CLUTCH COIL 

CLUTCH COIL RETURN 

BACKS HELL 

ARINC 429 IN 1 A 

ARINC 429 IN 1 B 

ARINC 429 IN 3A 

ARINC 429 IN 38 

ARINC 429 IN 2A 

ARINC 429 IN 28 

BACKSHELL 

+ 14V/28V BUS PWR OUT 

AIRCRAFT GND 

DISCRETE BUTTON REF 

DISCRETE BUTTON PRES 

HCP RS-422 (RX+ I 

HCP RS-422 (RX-) 

HCP RS-422 (TX+ I 

HCP RS-422 (TX-} 

-ILS/GPS APPROACH 53 

I== 2103 
+14128 VDC PWR 1 1---1-,-----'='-'-".:::....-----C_'r 5 

GND 71--+---2_1_0_4 __ --tlll 
I --HEADING ERROR 64 

HDG/CRS REF 66 -COURSE ERROR 65 -LAT DEV I+ RIGHT) 58 

LAT DEV (+LEFT) 59 

LAT FLAG + 62 

LAT FLAG - 63 -VERT FLAG - 52 -VERT FLAG + 51 -HEADING VALID 55 -GS DEV I+ UPI 60 

GS DEV I+ DOWN) 61 

BACKS HELL 

:::: 
CYCLIC TRIM SW IN 34 

2114 
I 

2115 

: ~i~:. ~Ti/~NTR 2789 ' TRIM I 

1760-PLUG:1-- ------;;;8-~~---: 

D269-7~ l 2789· BARREL 1 =h -cCOPILOT : 

121 I 2115 :,,--J 2115 ~, TRIM 

"-1 , 2114 °I 2114 N_o NC I 
SW GND 35 

- l3I I 2116 -CPILOT : 1 B269-4 
GE SW IN 36 1----1----=~---------t-"-f--f---'"-'--~---l>L I f 2116 

ESWGNDs;- 141 I 2117 IAPOFF I 2117 

' 

2118 
TO UNSWITCHED 

I 
, , 2119 AUDIO SYSTEM INPUT 

:~~: ,: ~>+;-+-__ _,________ L -L'__________ '°" """ -- mc~~c ~~~ 
- - ID323 91 MAINTENANCE i 

i 

7 MAIN" - -I D323-9 HARNESS 8 

RS-232 RX ~t+--+--+-----~------t--t-+-+--<-t-+-----'+-/ _____ 2_1_8_4_1_W_H_T'-l-------+---t--t 

_232 GND ~,...I -+I ---+------------+-+-+--+-----+------1-i------2_1_8_4_1_B_LU_I ______ --<-+-< 

- I I ,J 2184 (ORG) 

, 2184 (WHT) 

2184 IBLUI 

2184 (ORG) 

- r-1•, -

I I I 2 I 11 I 

I I I 3 1 11 I 

- -3 
I 1-

5 
I 1-

2 - -

' 
' 

RS-232 TX ~H-I-+-----,..-----------+-+-+--+-++--+----/--;1--------------------<-+-< 
I I 

!I 

---------
___ J 

I I 

RS-232 RX 4 t+-+---l---~~-~------t--t+-+--<-t-+----'k-------2_1_;.8_7~(_W_H_T_;.) ______ -+---t--t 

- I I J' 2187 (BLUI 

2187 (WHT) - 141 - 3 
I 11 I I ,-

-232 GND 2:_t+-1 -,f---,1------'------+--++--+--++-t-l ---J'-½--------2-1_8_7_(_0_R~G-I --------t-H 

RS-232 TX 16 I .T. l 
2187 (BLU} 

I 2187 (ORG) 

I I 5 I 

I I I 6 I 11 
5 

I 1-
2 

AC KS HELL w T 
I 

T I 1 I I 
I 

- 2721 INT MODE ~t----~f-==---------+-+-+--"
2

'--
72

~
2
-'--'k_f----r-T-,---/~ 

GND ~t-----1------------+-+-+----+ ,,---+-L-..L.1-Jl--...r 

2721 

J 2722 
I 

I 8 I I 

I 9 I I 

_/
..LJ 

D269-101-9 

- D323-13 HARNESS 

- -
4X JUMPER~~ 
(D323-9) -

6 -9 

DIN-1 (NO} 38 

GND REF (Cl 39 

DOUT-1 ("ON" LIGHT) 28 -DOUT-2 ("OFF" LIGHT) 17 
--------------------~;9~12 ~1 , 

---1 

MAINTENANCE I: 

"MONITOR" 

' 
' 

I 
I 
I 

______ J 

B269-4 

-LAT FLAG GND REF 56 

ATT GYRO PITCH ANGLE 43 

ATT GYRO ROLL ANGLE 44 

A TT GYRO ANGLE REF 45 -ATT GYRO VALIDITY 46 

9X B274-22 WIRE--....._ 9 -'-l 171 I .1. 2105 (WHT) ,' r Isl II I 2105 IBLUI '. 

-ATT GYRO VALIDITY REF 47 

h 
D38999/26FF35SN 

/ 13 1 I - ' 

2105 (WHT) _1 / ) I 1 I I .1 2718 IWHTI , 

EFD1006~y 2105 (BLUI I I ( / 121 11 I 2718 IBLUI ; 
PFD (C8001 ~---=="--"="--t-,f-+--+1----,E3E31'----+-'+-+Hr----'--',, 

- ( 141 I = 2719 (WHT) r 

I I 5 I I I I 2719 (BLU) '. 

C.:.:3-11 HARNESS ------------------~ J 

DETAIL -A-

ID323-111 

TO AUTOPILOT 
COMPUTER 
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FIGURE 98-8C  D325-1 AUTOPILOT (HELISAS, WITH BC MODE) SCHEMATIC

ROBINSON MAINTENANCE MANUAL MODEL R66 

01317-5 (R441 
01317-3 (R661 
SERVO ASSY 

D38999/26FC35SA, J 1 

YELLOW 
H--+---------------------------+--+<14 

01311-01-01 COMPUTER (R44) 
01311-03-11 COMPUTER (R66) 

HALL EFFECT VCC 

EFD1000H 

J4 
2105 (WHTI -

EFIS DISPLAY 

ARINC OUT A 

ARINC OUT B 

BACKSHELL 

(PITCH ACTUATOR) 

CLUTCH ASSY 
(PITCH ACTUA TORI 

01317-1 (R441 
01317-4 (R66) 
SERVO ASSY 

(ROLL ACTUATOR) 

CLUTCH ASSY 
(ROLL ACTUATOR) 

I I WHITE/GRAY I I -
l+--+--------------------------+-+113 

I I WHITE/BROWN I I>--
1+-+--------------------------+-+112 

I I WHITE/BLUE I I -
l-+--+---------------------------+--+<11 

I I WHITE I I>--
l+-+--------------------------+-+110 

I I WHITE/VIOLET I I >--
1+-+--------------------------+--H 8 

I I BLACK I I -
l+-+--------------------------+-+17 

I I GREEN I I>--
1+-+--------------------------+--H 6 

I I RED/WHITE I I >--
1-+--+---------------------------+--+< 1 

I I BLACK/WHITE I I >--
l+-+--------------------------+-+121 

I I RED 128 GAi I I >--
1+-+--------------------------+-+119 

I I BLACK 128 GAi I I -
l-+--+---------------------------+--+<18 

1-'1-11-______ Y_E_L_Lo_w_1_2_s_G_A-')---------------1'--1'-116 

I I BLUE (28 GAi I I >--
1+-+-------------------------+--H 15 

WHITE I -
H--+---------------------------+--+<4 

I I BLACK I I>--

·t_..:-

YELLOW D38999/26FC35SB-:::--~ 
l+-+--------------------------+-+114 

I I WHITE/GRAY I I>--
1-+--+---------------------------+--+<13 

I I WHITE/BROWN I I >--
1+-+--------------------------+--H12 

I I WHITE/BLUE I I >--
1+-+--------------------------+--H 11 

I I WHITE I I -
l-+--+---------------------------+--+<10 

I I WHITE/VIOLET I I >--
1+--+--------------------------+-+18 

I I BLACK I I>--
1-+--+---------------------------+--+< 7 

I I GREEN I I -
l+--+--------------------------+-+16 

I I RED/WHITE I I >--
1+-+--------------------------++11 

I I BLACK/WHITE I I -
l-+--+---------------------------+--+<21 

I I RED 128 GAi I I >--
1+-+--------------------------+--H 19 

I I BLACK 128 GAi I I >--
1+-+--------------------------+--H 18 

1-'1-11-______ Y_E_L_Lo_w_1'--2_8_G_A-')---------------1'--1'-116 
I I BLUE 128 GAi I I >--
l+-+-------------------------+-+115 

WHITE x-
H--+---------------------------+--+<4 

I I BLACK 11>--

·t_..:-
D323-10 HARNESS (SHOWN)_ 
SEE DETAIL -A- FOR D323-11 

0269-11 l- 12 ~ , D38999/26FC35SN 
I 9 1 I J2 

PWR GND 

HALL EFFECT SENSOR S 1 

HALL EFFECT SENSOR S2 

HALL EFFECT SENSOR S3 

MOTOR COIL A 

MOTOR COIL B 

MOTOR COIL C 

RESOLVER EXC (R1) 

RESOLVER EXC (R2) 

RESOLVER SINE SIG IS 1 I 

RESOLVER SINE SIG (S3) 

RESOLVER COSINE SIG (S2) 

RESOLVER COSINE SIG (S41 

CLUTCH COIL 

CLUTCH COIL RETURN 

BACKS HELL 

HALL EFFECT VCC 

PWR GND 

HALL EFFECT SENSOR S 1 

HALL EFFECT SENSOR S2 

HALL EFFECT SENSOR S3 

MOTOR COIL A 

MOTOR COIL B 

MOTOR COIL C 

RESOLVER EXC (R1) 

RESOLVER EXC (R2) 

RESOLVER SINE SIG IS 1 I 

RESOLVER SINE SIG (S3) 

RESOLVER COSINE SIG (S2) 

RESOLVER COSINE SIG IS4) 

CLUTCH COIL 

CLUTCH COIL RETURN 

BACKS HELL 

.. 2105(WHTI l 171 11 J2105(WHTI -

{
--,"-------+-++--+---+---+------+---+< 6 ARINC 429 IN 1 A 

TO GARMIN 2105 (BLUI I 1131 11 I ~2105 IBLUI I I -
GDU (F817 5 ARINC 429 IN 1 B 

- I I I - ' - -'3m 
--+-11'-+-I - 1+-+--+----->-2-7-1-8-I_W_H_T_l+--+<12 ARINC 429 IN 3A 

---+1-=2+1-+111--11--1~2-7-1-8 -1B_L_U_I -il,-HI 11 ARINC 429 IN 3B 

01309-01-01 CNTRL PANEL I rB259-3 {-___, ... 11 _2_1_1_9_iw_H_T_1+--H'-'4-t'--+'+-=+-*,_2_1_1_9_ 1w_HT_1+=--Hw ARINC 429 IN 2A 
(W/AUTOPILOT) LL ------------, TO GARMIN v27191BLUI I 11 5 1 II I 27191BLUI I 1-v I GSU (FSl 7) _ ~ ARINC 429 IN 2B 

+ 9-32V PWR 1 H---+---+----------~ 1 _ 

AIRCRAFT GND '""'i'"1-11--11-_.J',._ _______ __, T I 6 I I J 
1--: J\ L..L.J 1 I--

DISCRETE BUTTON REF 9 -

DISCRETE BUTTON PRES 161+1 -+-1 -+J'--------~ 2726 (WHT) .( >--
>-- : J' '-----------------------+-+114 

RS-422 (RX+ I 5 2726 (BLU) I I >--13 
>-- I I J 

RS-422 (RX-) 4 2111 (WHT) I -
>-- : J' '--------------------------1-+116 

RS-422 (TX+ I 14 1-f--+--+--------, 2111 (BLU) I I >--
>-- I I J' ~----------------------------1---1-111 

RS-422 (TX-) 13 t+-+-+---------, 2107 (WHT) I W 

+14V LIGHT 3 -j 2107 (BLU) I I>--
>-- '-----------------------------+-+121 

+28V LIGHT 2 2180 (28V) 2109 (WHT) I >--
I' I '------------------------------HH18 

\I 2174 Ill 2109 (BLUI I I 16 
[_0323-2 HA~NESS ~~~~~~~~~~~~~~~~~~~~---J-U_M_P_E_R_TO_C_/_F8_5_9 __ -2-18-0-----------+-_-H_ 

LIGHT GND 10 
L_ _________ _J_ 

D325 REV E 

BACKSHELL 

+ 14V/28V BUS PWR OUT 

AIRCRAFT GND 

DISCRETE BUTTON REF 

DISCRETE BUTTON PRES 

HCP RS-422 (RX+ I 

HCP RS-422 IRX-1 

HCP RS-422 (TX+ I 

HCP RS-422 (TX-I 

JUMPER TO J2 {------+---1-1~ 55 
2105 (BLUI I I.--;::- -

ARINC INPUT -------+.1__:::--H~ 75 

-
J4 J3 

>-- - 21331WHT)(-120NLY) - -
GPS ANNUNCIATE 54 1-+--+--------<+---------------+--+---149 

I I 21331BLUI 1-120NLYI I I -
GPS ANNUNCIATE 

ILS/GPS APPROACH 53 l+-+-------,1,-----------------i_HT.---1_43 ILS/GPS APPROACH 
I== - L.._ 

+ 14128 voe PWR 1 1-------K---2=-1'-o:..:3'------<f 5 BACKSHELL ~b~o~o~~~~~:~ 

~+---------+---:-:-:-:-IW-HT_l__,(-:!12 ONLY) GOU 700L/1060 2120 (W~~~PER-~ 11J8: CRS ERROR LO 
GND 

HEADING ERROR 64 HOG ERROR HI 
>-- I I 2120(BLU) (-120NLYI 2120(BLUI I l'-._-17 HDG/CRS REF 66 HOG ERROR LO 
>-- I I 212010RGI (-120NLYI 2120(0RG) I I -

COURSE ERROR 65 +-------+--+--+-------------------------------------+-+---116 CRS ERROR HI 

LATDEVl+RIGHT) ~ I 2123(WHT) (-120NLY) 2123(WHT) - - 10 LATERAL +RIGHT 

>-- I I 1 21231BLU) l-120NLY) 2123(BLU) I I -
LAT DEV (+LEFT) 59 9 LATERAL + LEFT 

LAT FLAG+';;';° _ I 2127 (WHT) (-120NLY) 2127(WHT) : 11 LATERAL FLAG+ 

LAT FLAG - ';j;-I-Wv\lvv-i __ --4t-1_K_,1H1-+''--2_1_2_1_1B_L_u_1 _1_-1_2_o_N_L Y_1 _____________________ 2_1_2_7_(_B_Lu_1 ___ -+1-H1 32 LATERAL FLAG -

VERT FLAG + ';';-"+--1-a------+-I-+-____ 2_1_3_0_(W_HT_l_(-_1_2_0_N_L_Y_l ____________________ 2_1_3_0_(_W_H_T_l ___ +-:_,_,12 VERTICAL FLAG + 

VERT FLAG - ~I-Wv\lvv-i __ --4 __ 1_K_,1H1-+_2_1_3_0_IB_L_u_1 _1_-1_2_o_N_L Y_1 _____________________ 2_1_3_0-'(_B_Lu_1 ___ -+1-H1 33 VERTICAL FLAG -

-
HEADING VALID 55 

>-- - I 2132 1-12 ONLY! 2132 -_ II 

GS DEV (+UP) "so+-------+-I-+-_,__2_1_2_5_1w_HT_l_(-_1_2_o_N_L_Y_1 ____________________ 2_1_2_5_(_W_H_T_l ___ .. -_,_,13 VERTICAL + UP 

- I I 2125 IBLUI 1-12 ONLY) 2125 (BLUI I I -
GS DEV (+DOWN) 61 l------i.HT.--,'l-------------------------------------+-_-H14 VERTICAL +DOWN 

- I -L ________ _J 

BACKSHELL 1760 PLUG~ 2788 NO NC I 
- : 712A RCPT .... TRIM : 1 2788 PIN/CNTR 2789 ,- COPILOT I 

0269 7 2789. BARREL i _ j -c 

- V 2114 ,1 , 2114 - 2114 NO NC I 
CYCLIC TRIM SW IN 34 rB269-~--, 

- 2115 I 2 I I 211 5 _,.J 2115 - TRIM 1• 

CYCLIC TRIM SW GND 35 l---+-....:;~::....------+=-Hf---';;.:.;.::.,i31e;.__....:;~::....--o_,c PILOT 

DISENGAGE SW IN ':is 2116 l3I I 2116 - L 
DISENGAGE SW GND ":i?+-------<1!+--__ 2_1 _17 ________ 1,_4-<l+--<l+--__ 2_11_7 ___ -o •1 AP OFF J: 

1-- L -t...=__ ______ ---=----_ C069 CYCLIC __ 

>-- - 2118 
AUDIO HI :.:..1+:-+----,f-.. --2-1-19'-----TO UNSWITCHED 

AUDIO LO 22 1+-+--f-"-------- AUDIO SYSTEM INPUT 

4X JUMPER~~ i """''"'" I! 

(0323-91 -;- "MAIN" 

- I 
✓D323-9 HARNESS 8 1 

- 2184(WHT) - r1T, - 2184(WHT) - -E I RS-232 RX ~1-+-I -+-I --+---2-18-4-(B_L_U_l _____ -+I -+I +-I 2-+I -IHl+--<l+---------< _/'------2-1_8_4_(_B_LU-l--------------+I-HI _.:_ 

RS-232 GND ~II 2184(0RG) I 1131 II I J' 2184(0RG) I I_:_ : 
RS-232 TX ~H+-I-+----<f----------------1-_++i-+-i -<11-+-I+----/----------------------------1..-_-1-<2 ______ J 

>-- 2187 (WHTI - 141 2187 (WHTI - ,---.-------, 
RS-232 RX 4 1+-+---+-----------+-++-+-+-1-+----+------------------------+--+i 3 1 

2187 (BLU) I 1151 11 I J 2187 (BLU) I I - I 
RS-232 GND 15 1-+--+----+-----------+--++-+--H+--+------<>------------------------+-H 5 

>--II 2187(0RGI I 1151 II I J' 2187(0RGI I I -

I I 

RS-232 TX 16 t+-+----t-----------+-+1-1-1-1--+---➔-------------------------+-+i 2 1 

>--LJ l.hl.lJ -- I 

BACKSHELL I I I ·~ 1 MAINTENANCE I 
MAINT MODE -:;:;1-------l,__2_12_1 _________ -+8+-+-2_1_2_1----1f---------, I 4X JUMPER 4 "MONITOR" 

>-- 2722 19 I I 2722 ,r r,, / 10323-91 - 1 

GND ~ " _69 1' ,------- D269-10/-Sf ..1. .J ' L ..L .J 

DIN-1 (NO) 38 ~ □323-12 & -
>-- -13 HARNESS r- 7 1 

GND REF (Cl 39 -- - I 

DOUT-1 ("ON" LIGHT) "is ,------------------------1 8 ______ J 
_ 0269-12-----... 

DOUT-2 ("OFF" LIGHT) 17 r-9 , B269-4 

LAT FLAG GND REF ~ 9X B274-22 WIRE1I f"'ll-'7'-ll--+1-tl-+-2-1-□ 5-(W_H_Tl--'I 
A TT GYRO PITCH ANGLE 43 I g I I I I 2105 (BLU) ; 

ATTGYRO ROLL ANGLE~ 131 I - ., 

ATTGYROANGLEREF~ 2105(WHT).1 / /I 1111_l 2718(WHT), 

TO EFD1000H { I I ( -' I I II I 2718 (BLU) : ATT GYRO VALIDITY 46 -ATT GYRO VALIDITY REF 47 

n 
D38999/26FF35SN 

PFD I CSOO) -=-2 .;.;1 0::.:5:..ic:B;.:cL;::.U:..I +-+-l+-,1:31E3'/'---+"'-2t-l+-+---'---'--i' 
- II' l4ll:2719(WHT), 

I I 5 I I I I 2719 (BLUI ; 

__ 0323-11 HARNESS ----------~, 

TO AUTOPILOT 
COMPUTER 
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,,,3 ~ r D269-11-, I 
ALERT BOX 25 3175 - - - j I 1 

_J...._, 

L 0269-1 /-2 B280-12 RELAY ASSY 
r r-, ,-

317 fi 1 1 I I ORG ! N01 
I I I 
I I I 

3173 : 3: ! BLK I COIL-/COM1 I ~K-

XESR1 O-S01-FP-0787 
TIME OLY (140K OHMS, 
14- 16 SEC) /RL Y 

V- BLU 13 1 13172 II 
G990-4 L+ BLK : 2 I I 3171 
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CHAPTER 99

SPECIAL TOOLS

99-10  Special Tools

The following is a list of Robinson R66 special tools.

R66 special tools are to be used in conjunction with the applicable instructions for continued 
airworthiness, for their designated maintenance task.
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FIGURE 99-1  SPECIAL TOOLS
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99-20  Illustrations and Tasks

Refer to Figure 99-1.

Item Part Number Description

1 MT054-1 Main Gearbox Drain Assembly

2 MT107-1 Socket (Pressure Fueling Valve)

3 MT122-6 Micrometer Assembly – Main Rotor Hub, Bolt Stretch

4 MT146-4 Blocks – Swashplate Rigging (set of 2)

5 MT147-1 Bleed Tool – Main Rotor Blade Spindle [includes (2) MT147-2 fittings]

6 MT179-4 Balancing Bar – Tail Rotor Assembly Static Balance

7 MT260-6 Tail Rotor Drive Shaft Runout Attachments Kit

8 MT329-6 Plug – Main Rotor Hub Bearing Installation/Removal

9 MT329-10 Tube – Main Rotor Hub Bearing Removal
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REVISION LOG

MAR 2026

The R66 Maintenance Manual (MM) list of effective pages and effective dates are given 
below.  If a previously issued page is not listed below, it is no longer an effective page and 
must be discarded.  The issue or revision date is in bold at the top of each revision log page.

Please visit https://robinsonheli.com to verify the issue or revision date is current.

i . . . . . . . . . . . . MAR 2026
ii . . . . . . . . . . . . MAR 2026
iii . . . . . . . . . . . . JUL 2020
iv . . . . . . . . . . . JUL 2020
v . . . . . . . . . . . . APR 2017
vi . . . . . . . . . . . . APR 2017

1.i . . . . . . . . . . . JUL 2023
1.ii . . . . . . . . . . . JUL 2023
1.1 . . . . . . . . . . APR 2019
1.2 . . . . . . . . . . APR 2019
1.3 . . . . . . . . . . JUL 2023
1.4 . . . . . . . . . . JUL 2023
1.4A . . . . . . . . . JUL 2023
1.4B . . . . . . . . . JUL 2023
1.5 . . . . . . . . . . SEP 2012
1.6 . . . . . . . . . . SEP 2012
1.7 . . . . . . . . . . SEP 2023
1.8 . . . . . . . . . . SEP 2023
1.9 . . . . . . . . . . MAR 2025
1.10 . . . . . . . . . MAR 2025
1.11 . . . . . . . . . JUL 2020
1.12 . . . . . . . . . JUL 2020
1.13 . . . . . . . . . MAR 2026
1.14 . . . . . . . . . MAR 2026
1.15 . . . . . . . . . MAR 2026
1.16 . . . . . . . . . MAR 2026
1.17 . . . . . . . . . JUL 2020
1.18 . . . . . . . . . JUL 2020

4.i . . . . . . . . . . . SEP 2023
4.ii . . . . . . . . . . . SEP 2023
4.1 . . . . . . . . . . JUL 2023

4.2 . . . . . . . . . . JUL 2023
4.3 . . . . . . . . . . SEP 2024
4.4 . . . . . . . . . . SEP 2024

5.i . . . . . . . . . . . MAR 2025
5.ii . . . . . . . . . . MAR 2025
5.1 . . . . . . . . . . MAR 2025
5.2 . . . . . . . . . . MAR 2025
5.3 . . . . . . . . . . JUL 2023
5.4 . . . . . . . . . . JUL 2023
5.5 . . . . . . . . . . MAY 2021
5.6 . . . . . . . . . . MAY 2021
5.7 . . . . . . . . . . JUL 2020
5.8 . . . . . . . . . . JUL 2020
5.9 . . . . . . . . . . JUL 2020
5.9A . . . . . . . . . JUL 2020
5.9B . . . . . . . . . JUL 2020
5.10 . . . . . . . . . JUL 2020
5.11 . . . . . . . . . NOV 2023
5.12 . . . . . . . . . NOV 2023
5.13 . . . . . . . . . MAR 2025
5.14 . . . . . . . . . MAR 2025
5.15 . . . . . . . . . MAY 2021
5.16 . . . . . . . . . MAY 2021
5.16A . . . . . . . . MAR 2026
5.16B . . . . . . . . MAR 2026
5.17 . . . . . . . . . MAR 2026
5.18 . . . . . . . . . MAR 2026
5.19 . . . . . . . . . JUL 2020
5.20 . . . . . . . . . JUL 2020
5.20A . . . . . . . . JUL 2023
5.20B . . . . . . . . JUL 2023
5.21 . . . . . . . . . MAR 2025

5.21A . . . . . . . . MAR 2025
5.21B . . . . . . . . MAR 2025
5.21C . . . . . . . . MAR 2025
5.21D . . . . . . . . MAR 2025
5.22 . . . . . . . . . MAR 2025
5.23 . . . . . . . . . MAY 2021
5.24 . . . . . . . . . MAY 2021
5.25 . . . . . . . . . APR 2019
5.26 . . . . . . . . . APR 2019
5.27 . . . . . . . . . JUL 2023
5.28 . . . . . . . . . JUL 2023
5.28A . . . . . . . . MAR 2025
5.28B . . . . . . . . MAR 2025
5.29 . . . . . . . . . MAR 2025
5.30 . . . . . . . . . MAR 2025
5.31 . . . . . . . . . JUL 2023
5.32 . . . . . . . . . JUL 2023
5.33 . . . . . . . . . JUL 2023
5.34 . . . . . . . . . JUL 2023
5.34A . . . . . . . . MAY 2021
5.34B . . . . . . . . MAY 2021
5.35 . . . . . . . . . JUL 2023
5.36 . . . . . . . . . JUL 2023
5.37 . . . . . . . . . MAY 2021
5.38 . . . . . . . . . MAY 2021
5.38A . . . . . . . . MAY 2021
5.38B . . . . . . . . MAY 2021
5.39 . . . . . . . . . JUL 2023
5.39A . . . . . . . . JUL 2023
5.39B . . . . . . . . JUL 2020
5.39C . . . . . . . . JUL 2020
5.39D . . . . . . . . JUL 2020
5.40 . . . . . . . . . JUL 2020
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Page Date Page Date Page Date

REVISION LOG

MAR 2026
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5.41 . . . . . . . . . SEP 2023
5.42 . . . . . . . . . SEP 2023
5.43 . . . . . . . . . MAY 2015
5.44 . . . . . . . . . MAY 2015
5.45 . . . . . . . . . APR 2019
5.46 . . . . . . . . . APR 2019
5.47 . . . . . . . . . APR 2019
5.47A . . . . . . . . APR 2019
5.47B . . . . . . . . APR 2017
5.48 . . . . . . . . . APR 2017
5.49 . . . . . . . . . MAY 2021
5.50 . . . . . . . . . MAY 2021
5.51 . . . . . . . . . MAR 2025
5.52 . . . . . . . . . MAR 2025

6.i . . . . . . . . . . . SEP 2023
6.ii . . . . . . . . . . SEP 2023
6.1 . . . . . . . . . . SEP 2023
6.2 . . . . . . . . . . SEP 2023
6.3 . . . . . . . . . . SEP 2023
6.4 . . . . . . . . . . SEP 2023
6.5 . . . . . . . . . . 25 OCT 2010
6.6 . . . . . . . . . . 25 OCT 2010
6.7 . . . . . . . . . . SEP 2023
6.8 . . . . . . . . . . SEP 2023
6.9 . . . . . . . . . . SEP 2023
6.10 . . . . . . . . . SEP 2023
6.11 . . . . . . . . . SEP 2023
6.12 . . . . . . . . . SEP 2023

7.i . . . . . . . . . . . 25 OCT 2010
7.ii . . . . . . . . . . . 25 OCT 2010
7.1 . . . . . . . . . . SEP 2012
7.2 . . . . . . . . . . SEP 2012
7.3 . . . . . . . . . . SEP 2012
7.4 . . . . . . . . . . SEP 2012
7.5 . . . . . . . . . . 25 OCT 2010
7.6 . . . . . . . . . . 25 OCT 2010

8.i . . . . . . . . . . . SEP 2023
8.ii . . . . . . . . . . SEP 2023
8.1 . . . . . . . . . . SEP 2012
8.2 . . . . . . . . . . SEP 2012
8.3 . . . . . . . . . . SEP 2012
8.4 . . . . . . . . . . SEP 2012
8.5 . . . . . . . . . . 25 OCT 2010
8.6 . . . . . . . . . . 25 OCT 2010
8.7 . . . . . . . . . . MAR 2025
8.8 . . . . . . . . . . MAR 2025
8.9 . . . . . . . . . . MAR 2025
8.10 . . . . . . . . . MAR 2025
8.11 . . . . . . . . . SEP 2023
8.12 . . . . . . . . . SEP 2023
8.13 . . . . . . . . . NOV 2023
8.14 . . . . . . . . . NOV 2023

9.i . . . . . . . . . . . 25 OCT 2010
9.ii . . . . . . . . . . 25 OCT 2010
9.1 . . . . . . . . . . 25 OCT 2010
9.2 . . . . . . . . . . 25 OCT 2010
9.3 . . . . . . . . . . SEP 2012
9.4 . . . . . . . . . . SEP 2012

10.i . . . . . . . . . . 25 OCT 2010
10.ii . . . . . . . . . . 25 OCT 2010
10.1 . . . . . . . . . SEP 2023
10.2 . . . . . . . . . SEP 2023
10.3 . . . . . . . . . SEP 2023
10.4 . . . . . . . . . SEP 2023
10.5 . . . . . . . . . 25 OCT 2010
10.6 . . . . . . . . . 25 OCT 2010

11.i . . . . . . . . . . APR 2017
11.ii . . . . . . . . . APR 2017
11.1 . . . . . . . . . MAY 2021
11.2 . . . . . . . . . MAY 2021

12.i . . . . . . . . . . JUL 2020
12.ii . . . . . . . . . . JUL 2020
12.1 . . . . . . . . . SEP 2012
12.2 . . . . . . . . . SEP 2012
12.3 . . . . . . . . . APR 2019
12.4 . . . . . . . . . APR 2019
12.5 . . . . . . . . . SEP 2012
12.6 . . . . . . . . . SEP 2012
12.7 . . . . . . . . . SEP 2012
12.8 . . . . . . . . . SEP 2012
12.9 . . . . . . . . . MAY 2021
12.10 . . . . . . . . MAY 2021
12.11 . . . . . . . . SEP 2012
12.12 . . . . . . . . SEP 2012
12.13 . . . . . . . . JUL 2023
12.13A . . . . . . . JUL 2023
12.13B . . . . . . . APR 2017
12.14 . . . . . . . . APR 2017
12.15 . . . . . . . . MAR 2025
12.16 . . . . . . . . MAR 2025
12.17 . . . . . . . . JUL 2020
12.17A . . . . . . . JUL 2020
12.17B . . . . . . . JUL 2020
12.18 . . . . . . . . JUL 2020
12.19 . . . . . . . . JUL 2023
12.20 . . . . . . . . JUL 2023
12.21 . . . . . . . . JUL 2023
12.22 . . . . . . . . JUL 2023

18.i . . . . . . . . . . JUL 2023
18.ii . . . . . . . . . . JUL 2023
18.1 . . . . . . . . . SEP 2023
18.2 . . . . . . . . . SEP 2023
18.3 . . . . . . . . . JUL 2023
18.4 . . . . . . . . . JUL 2023
18.5 . . . . . . . . . SEP 2023
18.6 . . . . . . . . . SEP 2023
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18.7 . . . . . . . . . SEP 2023
18.7A . . . . . . . . SEP 2023
18.7B . . . . . . . . APR 2017
18.7C . . . . . . . . APR 2017
18.7D . . . . . . . . APR 2017
18.8 . . . . . . . . . APR 2017
18.9 . . . . . . . . . APR 2017
18.10 . . . . . . . . APR 2017
18.10A . . . . . . . APR 2017
18.10B . . . . . . . APR 2017
18.11 . . . . . . . . 25 OCT 2010
18.12 . . . . . . . . 25 OCT 2010
18.13 . . . . . . . . 25 OCT 2010
18.14 . . . . . . . . 25 OCT 2010
18.15 . . . . . . . . SEP 2023
18.16 . . . . . . . . SEP 2023
18.17 . . . . . . . . SEP 2023
18.18 . . . . . . . . SEP 2023
18.19 . . . . . . . . JUL 2023
18.20 . . . . . . . . JUL 2023
18.21 . . . . . . . . JUL 2023
18.21A . . . . . . . JUL 2023
18.21B . . . . . . . JUL 2023
18.22 . . . . . . . . JUL 2023
18.23 . . . . . . . . JUL 2023
18.24 . . . . . . . . JUL 2023
18.25 . . . . . . . . JUL 2023
18.26 . . . . . . . . JUL 2023
18.27 . . . . . . . . MAY 2015
18.28 . . . . . . . . MAY 2015
18.29 . . . . . . . . JUL 2023
18.30 . . . . . . . . JUL 2023
18.31 . . . . . . . . MAY 2015
18.32 . . . . . . . . MAY 2015
18.33 . . . . . . . . JUL 2023
18.34 . . . . . . . . JUL 2023
18.35 . . . . . . . . JUL 2023
18.36 . . . . . . . . JUL 2023

18.37 . . . . . . . . JUL 2023
18.38 . . . . . . . . JUL 2023

20.i . . . . . . . . . . JUL 2023
20.ii . . . . . . . . . JUL 2023
20.1 . . . . . . . . . JUL 2023
20.2 . . . . . . . . . JUL 2023
20.2A . . . . . . . . JUL 2023
20.2B . . . . . . . . JUL 2023
20.3 . . . . . . . . . JUL 2023
20.4 . . . . . . . . . JUL 2023
20.5 . . . . . . . . . JUL 2023
20.6 . . . . . . . . . JUL 2023
20.7 . . . . . . . . . SEP 2023
20.8 . . . . . . . . . SEP 2023
20.9 . . . . . . . . . SEP 2023
20.10 . . . . . . . . SEP 2023
20.10A . . . . . . . JUL 2023
20.10B . . . . . . . JUL 2023
20.11 . . . . . . . . JUL 2023
20.11A . . . . . . . JUL 2023
20.11B . . . . . . . JUL 2020
20.11C . . . . . . . JUL 2020
20.11D . . . . . . . JUL 2020
20.11E . . . . . . . JUL 2020
20.11F . . . . . . . JUL 2020
20.11G . . . . . . . JUL 2020
20.11H . . . . . . . JUL 2020
20.11I . . . . . . . JUL 2020
20.11J . . . . . . . JUL 2020
20.11K . . . . . . . JUL 2020
20.11L . . . . . . . JUL 2020
20.11M . . . . . . . JUL 2020
20.11N . . . . . . . JUL 2020
20.12 . . . . . . . . JUL 2020
20.13 . . . . . . . . JUL 2023
20.14 . . . . . . . . JUL 2023
20.15 . . . . . . . . JUL 2023

20.16 . . . . . . . . JUL 2023
20.17 . . . . . . . . JUL 2023
20.18 . . . . . . . . JUL 2023
20.18A . . . . . . . SEP 2023
20.18B . . . . . . . SEP 2023
20.19 . . . . . . . . JUL 2023
20.20 . . . . . . . . JUL 2023
20.21 . . . . . . . . JUL 2020
20.22 . . . . . . . . JUL 2020
20.23 . . . . . . . . MAY 2021
20.24 . . . . . . . . MAY 2021
20.25 . . . . . . . . APR 2017
20.26 . . . . . . . . APR 2017

21.i . . . . . . . . . . SEP 2012
21.ii . . . . . . . . . SEP 2012
21.1 . . . . . . . . . MAY 2015
21.2 . . . . . . . . . MAY 2015
21.3 . . . . . . . . . SEP 2012
21.4 . . . . . . . . . SEP 2012
21.5 . . . . . . . . . MAY 2015
21.6 . . . . . . . . . MAY 2015
21.7 . . . . . . . . . SEP 2012
21.8 . . . . . . . . . SEP 2012
21.9 . . . . . . . . . JUL 2020
21.10 . . . . . . . . JUL 2020
21.11 . . . . . . . . SEP 2012
21.12 . . . . . . . . SEP 2012
21.13 . . . . . . . . SEP 2012
21.14 . . . . . . . . SEP 2012

22.i . . . . . . . . . . MAR 2026
22.ii . . . . . . . . . MAR 2026
22.1 . . . . . . . . . MAR 2026
22.2 . . . . . . . . . MAR 2026
22.3 . . . . . . . . . MAR 2026
22.4 . . . . . . . . . MAR 2026
22.5 . . . . . . . . . MAR 2026
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22.6 . . . . . . . . . MAR 2026
22.7 . . . . . . . . . MAR 2026
22.8 . . . . . . . . . MAR 2026
22.9 . . . . . . . . . MAR 2026
22.10 . . . . . . . . MAR 2026
22.11 . . . . . . . . MAR 2026
22.12 . . . . . . . . MAR 2026
22.13 . . . . . . . . MAR 2026
22.14 . . . . . . . . MAR 2026
22.15 . . . . . . . . MAR 2026
22.16 . . . . . . . . MAR 2026
22.17 . . . . . . . . MAR 2026
22.18 . . . . . . . . MAR 2026
22.19 . . . . . . . . MAR 2026
22.20 . . . . . . . . MAR 2026
22.21 . . . . . . . . MAR 2026
22.22 . . . . . . . . MAR 2026
22.23 . . . . . . . . MAR 2026
22.24 . . . . . . . . MAR 2026
22.25 . . . . . . . . MAR 2026
22.26 . . . . . . . . MAR 2026
22.27 . . . . . . . . MAR 2026
22.28 . . . . . . . . MAR 2026
22.29 . . . . . . . . MAR 2026
22.30 . . . . . . . . MAR 2026
22.31 . . . . . . . . MAR 2026
22.32 . . . . . . . . MAR 2026
22.33 . . . . . . . . MAR 2026
22.34 . . . . . . . . MAR 2026
22.35 . . . . . . . . MAR 2026
22.36 . . . . . . . . MAR 2026
22.37 . . . . . . . . MAR 2026
22.38 . . . . . . . . MAR 2026
22.39 . . . . . . . . MAR 2026
22.40 . . . . . . . . MAR 2026
22.41 . . . . . . . . MAR 2026
22.42 . . . . . . . . MAR 2026
22.43 . . . . . . . . MAR 2026

22.44 . . . . . . . . MAR 2026
22.45 . . . . . . . . MAR 2026
22.46 . . . . . . . . MAR 2026
22.47 . . . . . . . . MAR 2026
22.48 . . . . . . . . MAR 2026
22.49 . . . . . . . . MAR 2026
22.50 . . . . . . . . MAR 2026
22.51 . . . . . . . . MAR 2026
22.52 . . . . . . . . MAR 2026
22.53 . . . . . . . . MAR 2026
22.54 . . . . . . . . MAR 2026
22.55 . . . . . . . . MAR 2026
22.56 . . . . . . . . MAR 2026
22.57 . . . . . . . . MAR 2026
22.58 . . . . . . . . MAR 2026
22.59 . . . . . . . . MAR 2026
22.60 . . . . . . . . MAR 2026
22.61 . . . . . . . . MAR 2026
22.62 . . . . . . . . MAR 2026
22.63 . . . . . . . . MAR 2026
22.64 . . . . . . . . MAR 2026
22.65 . . . . . . . . MAR 2026
22.66 . . . . . . . . MAR 2026
22.67 . . . . . . . MAR 2026
22.68 . . . . . . . MAR 2026

25.i . . . . . . . . . . JUL 2023
25.ii . . . . . . . . . JUL 2023
25.1 . . . . . . . . . JUL 2023
25.2 . . . . . . . . . JUL 2023
25.3 . . . . . . . . . SEP 2012
25.4 . . . . . . . . . SEP 2012
25.5 . . . . . . . . . APR 2019
25.6 . . . . . . . . . APR 2019
25.7 . . . . . . . . . APR 2019
25.8 . . . . . . . . . APR 2019
25.9 . . . . . . . . . APR 2019
25.10 . . . . . . . . APR 2019

25.11 . . . . . . . . APR 2019
25.12 . . . . . . . . APR 2019
25.13 . . . . . . . . MAY 2021
25.14 . . . . . . . . MAY 2021
25.15 . . . . . . . . APR 2019
25.16 . . . . . . . . APR 2019
25.17 . . . . . . . . JUL 2023
25.18 . . . . . . . . JUL 2023
25.19 . . . . . . . . APR 2019
25.20 . . . . . . . . APR 2019
25.21 . . . . . . . . APR 2019
25.22 . . . . . . . . APR 2019
25.23 . . . . . . . . APR 2019
25.24 . . . . . . . . APR 2019
25.25 . . . . . . . . APR 2019
25.26 . . . . . . . . APR 2019
25.27 . . . . . . . . APR 2019
25.28 . . . . . . . . APR 2019
25.29 . . . . . . . . APR 2019
25.30 . . . . . . . . APR 2019
25.31 . . . . . . . . JUL 2023
25.32 . . . . . . . . JUL 2023

28.i . . . . . . . . . . JUL 2023
28.ii . . . . . . . . . JUL 2023
28.1 . . . . . . . . . JUL 2023
28.2 . . . . . . . . . JUL 2023
28.3 . . . . . . . . . APR 2017
28.4 . . . . . . . . . APR 2017
28.5 . . . . . . . . . JUL 2020
28.6 . . . . . . . . . JUL 2020
28.7 . . . . . . . . . JUL 2020
28.8 . . . . . . . . . JUL 2020
28.9 . . . . . . . . . JUL 2020
28.9A . . . . . . . . JUL 2020
28.9B . . . . . . . . JUL 2020
28.10 . . . . . . . . JUL 2020
28.11 . . . . . . . . JUL 2020
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28.11A . . . . . . . JUL 2020
28.11B . . . . . . . JUL 2020
28.11C . . . . . . . JUL 2020
28.11D . . . . . . . JUL 2020
28.12 . . . . . . . . JUL 2020
28.13 . . . . . . . . APR 2017
28.14 . . . . . . . . APR 2017
28.15 . . . . . . . . JUL 2020
28.16 . . . . . . . . JUL 2020
28.17 . . . . . . . . JUL 2020
28.18 . . . . . . . . JUL 2020
28.19 . . . . . . . . JUL 2020
28.20 . . . . . . . . JUL 2020
28.21 . . . . . . . . JUL 2020
28.22 . . . . . . . . JUL 2020
28.23 . . . . . . . . APR 2019
28.24 . . . . . . . . APR 2019
28.25 . . . . . . . . JUL 2020
28.26 . . . . . . . . JUL 2020
28.27 . . . . . . . . JUL 2020
28.28 . . . . . . . . JUL 2020
28.29 . . . . . . . . MAR 2026
28.30 . . . . . . . . MAR 2026
28.31 . . . . . . . . MAR 2026
28.32 . . . . . . . . MAR 2026
28.33 . . . . . . . . JUL 2023
28.34 . . . . . . . . JUL 2023
28.35 . . . . . . . . JUL 2023
28.36 . . . . . . . . JUL 2023
28.37 . . . . . . . . JUL 2023
28.38 . . . . . . . . JUL 2023
28.39 . . . . . . . . JUL 2023
28.40 . . . . . . . . JUL 2023
28.41 . . . . . . . . JUL 2023
28.42 . . . . . . . . JUL 2023

29.i . . . . . . . . . . MAY 2015
29.ii . . . . . . . . . MAY 2015

29.1 . . . . . . . . . MAR 2025
29.2 . . . . . . . . . MAR 2025
29.3 . . . . . . . . . MAR 2025
29.4 . . . . . . . . . MAR 2025
29.5 . . . . . . . . . MAR 2025
29.6 . . . . . . . . . MAR 2025
29.7 . . . . . . . . . JUL 2020
29.8 . . . . . . . . . JUL 2020
29.9 . . . . . . . . . JUL 2020
29.10 . . . . . . . . JUL 2020

32.i . . . . . . . . . . SEP 2012
32.ii . . . . . . . . . SEP 2012
32.1 . . . . . . . . . MAY 2015
32.2 . . . . . . . . . MAY 2015
32.3 . . . . . . . . . APR 2017
32.3A . . . . . . . . APR 2017
32.3B . . . . . . . . APR 2017
32.4 . . . . . . . . . APR 2017
32.5 . . . . . . . . . SEP 2012
32.6 . . . . . . . . . SEP 2012
32.7 . . . . . . . . . SEP 2012
32.8 . . . . . . . . . SEP 2012
32.9 . . . . . . . . . SEP 2023
32.10 . . . . . . . . SEP 2023
32.11 . . . . . . . . SEP 2012
32.12 . . . . . . . . SEP 2012
32.13 . . . . . . . . MAY 2021
32.14 . . . . . . . . MAY 2021
32.15 . . . . . . . . SEP 2012
32.16 . . . . . . . . SEP 2012
32.17 . . . . . . . . SEP 2012
32.18 . . . . . . . . SEP 2012
32.19 . . . . . . . . JUL 2023
32.20 . . . . . . . . JUL 2023
32.21 . . . . . . . . JUL 2023
32.22 . . . . . . . . JUL 2023
32.23 . . . . . . . . SEP 2012

32.24 . . . . . . . . SEP 2012

33.i . . . . . . . . . . MAY 2015
33.ii . . . . . . . . . MAY 2015
33.1 . . . . . . . . . SEP 2023
33.2 . . . . . . . . . SEP 2023
33.3 . . . . . . . . . MAY 2015
33.4 . . . . . . . . . MAY 2015

52.i . . . . . . . . . . JUL 2023
52.ii . . . . . . . . . JUL 2023
52.1 . . . . . . . . . JUL 2020
52.2 . . . . . . . . . JUL 2020
52.3 . . . . . . . . . JUL 2020
52.4 . . . . . . . . . JUL 2020
52.5 . . . . . . . . . JUL 2023
52.6 . . . . . . . . . JUL 2023
52.7 . . . . . . . . . 25 OCT 2010
52.8 . . . . . . . . . 25 OCT 2010
52.9 . . . . . . . . . JUL 2020
52.10 . . . . . . . . JUL 2020
52.11 . . . . . . . . JUL 2023
52.12 . . . . . . . . JUL 2023
52.13 . . . . . . . . JUL 2023
52.14 . . . . . . . . JUL 2023
52.15 . . . . . . . . JUL 2023
52.16 . . . . . . . . JUL 2023
52.17 . . . . . . . . JUL 2023
52.18 . . . . . . . . JUL 2023
52.19 . . . . . . . . JUL 2023
52.20 . . . . . . . . JUL 2023
52.21 . . . . . . . . JUL 2023
52.22 . . . . . . . . JUL 2023

53.i . . . . . . . . . . NOV 2023
53.ii . . . . . . . . . NOV 2023
53.1 . . . . . . . . . MAR 2025
53.2 . . . . . . . . . MAR 2025
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53.3 . . . . . . . . . APR 2019
53.4 . . . . . . . . . APR 2019
53.5 . . . . . . . . . JUL 2020
53.6 . . . . . . . . . JUL 2020
53.7 . . . . . . . . . JUL 2020
53.8 . . . . . . . . . JUL 2020
53.9 . . . . . . . . . 25 OCT 2010
53.10 . . . . . . . . 25 OCT 2010
53.11 . . . . . . . . MAY 2015
53.12 . . . . . . . . MAY 2015
53.13 . . . . . . . . MAR 2025
53.14 . . . . . . . . MAR 2025
53.15 . . . . . . . . NOV 2023
53.16 . . . . . . . . NOV 2023
53.17 . . . . . . . . NOV 2023
53.18 . . . . . . . . NOV 2023
53.19 . . . . . . . . MAR 2025
53.20 . . . . . . . . MAR 2025
53.21 . . . . . . . . MAR 2025
53.22 . . . . . . . . MAR 2025
53.23 . . . . . . . . NOV 2023
53.24 . . . . . . . . NOV 2023
53.25 . . . . . . . . MAR 2025
53.26 . . . . . . . . MAR 2025
53.27 . . . . . . . . NOV 2023
53.28 . . . . . . . . NOV 2023
53.29 . . . . . . . . NOV 2023
53.30 . . . . . . . . NOV 2023

62.i . . . . . . . . . . MAR 2025
62.ii . . . . . . . . . MAR 2025
62.1 . . . . . . . . . JUL 2023
62.2 . . . . . . . . . JUL 2023
62.3 . . . . . . . . . JUL 2023
62.4 . . . . . . . . . JUL 2023
62.5 . . . . . . . . . JUL 2023
62.6 . . . . . . . . . JUL 2023
62.7 . . . . . . . . . JUL 2023

62.8 . . . . . . . . . JUL 2023
62.9 . . . . . . . . . JUL 2023
62.10 . . . . . . . . JUL 2023
62.10A . . . . . . . JUL 2023
62.10B . . . . . . . JUL 2023
62.11 . . . . . . . . JUL 2023
62.12 . . . . . . . . JUL 2023
62.13 . . . . . . . . JUL 2023
62.14 . . . . . . . . JUL 2023
62.15 . . . . . . . . JUL 2023
62.16 . . . . . . . . JUL 2023
62.17 . . . . . . . . JUL 2023
62.17A . . . . . . . JUL 2023
62.17B . . . . . . . JUL 2023
62.17C . . . . . . . JUL 2023
62.17D . . . . . . . JUL 2020
62.18 . . . . . . . . JUL 2020
62.19 . . . . . . . . JUL 2020
62.20 . . . . . . . . JUL 2020
62.21 . . . . . . . . APR 2019
62.21A . . . . . . . APR 2019
62.21B . . . . . . . APR 2019
62.22 . . . . . . . . APR 2019
62.23 . . . . . . . . APR 2019
62.24 . . . . . . . . APR 2019
62.25 . . . . . . . . MAY 2021
62.26 . . . . . . . . MAY 2021
62.27 . . . . . . . . MAR 2025
62.28 . . . . . . . . MAR 2025
62.29 . . . . . . . . MAR 2025
62.30 . . . . . . . . MAR 2025
62.31 . . . . . . . . MAR 2025
62.32 . . . . . . . . MAR 2025

63.i . . . . . . . . . . APR 2017
63.ii . . . . . . . . . APR 2017
63.1 . . . . . . . . . APR 2017
63.2 . . . . . . . . . APR 2017

63.3 . . . . . . . . . JUL 2020
63.4 . . . . . . . . . JUL 2020
63.5 . . . . . . . . . JUL 2023
63.6 . . . . . . . . . JUL 2023
63.7 . . . . . . . . . APR 2017
63.8 . . . . . . . . . APR 2017
63.9 . . . . . . . . . MAR 2025
63.10 . . . . . . . . MAR 2025
63.11 . . . . . . . . APR 2017
63.12 . . . . . . . . APR 2017
63.13 . . . . . . . . APR 2017
63.14 . . . . . . . . APR 2017

64.i . . . . . . . . . . JUL 2023
64.ii . . . . . . . . . JUL 2023
64.1 . . . . . . . . . MAR 2025
64.2 . . . . . . . . . MAR 2025
64.3 . . . . . . . . . MAR 2025
64.4 . . . . . . . . . MAR 2025
64.5 . . . . . . . . . JUL 2023
64.6 . . . . . . . . . JUL 2023
64.7 . . . . . . . . . JUL 2023
64.8 . . . . . . . . . JUL 2023
64.9 . . . . . . . . . JUL 2023
64.10 . . . . . . . . JUL 2023
64.11 . . . . . . . . JUL 2023
64.12 . . . . . . . . JUL 2023
64.13 . . . . . . . . JUL 2023
64.14 . . . . . . . . JUL 2023
64.15 . . . . . . . . JUL 2023
64.16 . . . . . . . . JUL 2023
64.17 . . . . . . . . JUL 2023
64.18 . . . . . . . . JUL 2023
64.19 . . . . . . . . JUL 2023
64.20 . . . . . . . . JUL 2023
64.21 . . . . . . . . JUL 2023
64.22 . . . . . . . . JUL 2023
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65.i . . . . . . . . . . SEP 2012
65.ii . . . . . . . . . SEP 2012
65.1 . . . . . . . . . MAY 2015
65.2 . . . . . . . . . MAY 2015
65.3 . . . . . . . . . SEP 2023
65.4 . . . . . . . . . SEP 2023
65.5 . . . . . . . . . MAY 2015
65.6 . . . . . . . . . MAY 2015
65.7 . . . . . . . . . MAY 2015
65.8 . . . . . . . . . MAY 2015
65.9 . . . . . . . . . MAY 2015
65.10 . . . . . . . . MAY 2015
65.11 . . . . . . . . SEP 2012
65.12 . . . . . . . . SEP 2012

67.i . . . . . . . . . . MAY 2015
67.ii . . . . . . . . . MAY 2015
67.1 . . . . . . . . . MAR 2012
67.2 . . . . . . . . . MAR 2012
67.3 . . . . . . . . . 25 OCT 2010
67.4 . . . . . . . . . 25 OCT 2010
67.5 . . . . . . . . . MAR 2026
67.6 . . . . . . . . . MAR 2026
67.7 . . . . . . . . . MAR 2026
67.8 . . . . . . . . . MAR 2026
67.9 . . . . . . . . . APR 2017
67.10 . . . . . . . . APR 2017
67.11 . . . . . . . . MAY 2015
67.12 . . . . . . . . MAY 2015
67.13 . . . . . . . . JUL 2020
67.14 . . . . . . . . JUL 2020
67.15 . . . . . . . . MAY 2015
67.16 . . . . . . . . MAY 2015
67.17 . . . . . . . . NOV 2023
67.18 . . . . . . . . NOV 2023

71.i . . . . . . . . . . JUL 2020
71.ii . . . . . . . . . . JUL 2020

71.1 . . . . . . . . . JUL 2020
71.2 . . . . . . . . . JUL 2020
71.3 . . . . . . . . . JUL 2020
71.3A . . . . . . . . JUL 2020
71.3B . . . . . . . . JUL 2020
71.4 . . . . . . . . . JUL 2020
71.5 . . . . . . . . . JUL 2020
71.6 . . . . . . . . . JUL 2020
71.7 . . . . . . . . . JUL 2023
71.7A . . . . . . . . JUL 2023
71.7B . . . . . . . . JUL 2023
71.8 . . . . . . . . . JUL 2023
71.9 . . . . . . . . . JUL 2020
71.10 . . . . . . . . JUL 2020
71.11 . . . . . . . . APR 2019
71.12 . . . . . . . . APR 2019
71.13 . . . . . . . . APR 2017
71.14 . . . . . . . . APR 2017
71.15 . . . . . . . . APR 2019
71.16 . . . . . . . . APR 2019
71.17 . . . . . . . . JUL 2020
71.18 . . . . . . . . JUL 2020
71.19 . . . . . . . . JUL 2020
71.20 . . . . . . . . JUL 2020
71.21 . . . . . . . . APR 2017
71.22 . . . . . . . . APR 2017

75.i . . . . . . . . . . 25 OCT 2010
75.ii . . . . . . . . . 25 OCT 2010
75.1 . . . . . . . . . 25 OCT 2010
75.2 . . . . . . . . . 25 OCT 2010

76.i . . . . . . . . . . 25 OCT 2010
76.ii . . . . . . . . . . 25 OCT 2010
76.1 . . . . . . . . . JUL 2023
76.2 . . . . . . . . . JUL 2023
76.3 . . . . . . . . . MAR 2026
76.4 . . . . . . . . . MAR 2026

76.5 . . . . . . . . . 25 OCT 2010
76.6 . . . . . . . . . 25 OCT 2010
76.7 . . . . . . . . . 25 OCT 2010
76.8 . . . . . . . . . 25 OCT 2010

79.i . . . . . . . . . . APR 2017
79.ii . . . . . . . . . . APR 2017
79.1 . . . . . . . . . APR 2019
79.2 . . . . . . . . . APR 2019
79.3 . . . . . . . . . APR 2017
79.4 . . . . . . . . . APR 2017
79.5 . . . . . . . . . APR 2017
79.6 . . . . . . . . . APR 2017
79.7 . . . . . . . . . APR 2017
79.8 . . . . . . . . . APR 2017

90.i . . . . . . . . . . JUL 2020
90.ii . . . . . . . . . JUL 2020
90.1 . . . . . . . . . SEP 2023
90.2 . . . . . . . . . SEP 2023
90.3 . . . . . . . . . JUL 2020
90.4 . . . . . . . . . JUL 2020
90.5 . . . . . . . . . JUL 2020
90.6 . . . . . . . . . JUL 2020
90.7 . . . . . . . . . JUL 2020
90.8 . . . . . . . . . JUL 2020
90.9 . . . . . . . . . JUL 2020
90.10 . . . . . . . . JUL 2020
90.11 . . . . . . . . JUL 2020
90.12 . . . . . . . . JUL 2020
90.13 . . . . . . . . JUL 2020
90.14 . . . . . . . . JUL 2020
90.15 . . . . . . . . JUL 2020
90.16 . . . . . . . . JUL 2020
90.17 . . . . . . . . JUL 2020
90.18 . . . . . . . . JUL 2020
90.19 . . . . . . . . JUL 2020
90.20 . . . . . . . . JUL 2020
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90.21 . . . . . . . . JUL 2020
90.22 . . . . . . . . JUL 2020
90.23 . . . . . . . . JUL 2020
90.24 . . . . . . . . JUL 2020
90.25 . . . . . . . . JUL 2020
90.26 . . . . . . . . JUL 2020
90.27 . . . . . . . . JUL 2020
90.28 . . . . . . . . JUL 2020
90.29 . . . . . . . . JUL 2020
90.30 . . . . . . . . JUL 2020
90.31 . . . . . . . . JUL 2020
90.32 . . . . . . . . JUL 2020
90.33 . . . . . . . . JUL 2020
90.34 . . . . . . . . JUL 2020
90.35 . . . . . . . . JUL 2020
90.36 . . . . . . . . JUL 2020
90.37 . . . . . . . . JUL 2020
90.38 . . . . . . . . JUL 2020
90.39 . . . . . . . . JUL 2020
90.40 . . . . . . . . JUL 2020
90.41 . . . . . . . . JUL 2020
90.42 . . . . . . . . JUL 2020
90.43 . . . . . . . . JUL 2020
90.44 . . . . . . . . JUL 2020
90.45 . . . . . . . . JUL 2020
90.46 . . . . . . . . JUL 2020
90.47 . . . . . . . . JUL 2020
90.48 . . . . . . . . JUL 2020
90.49 . . . . . . . . JUL 2020
90.50 . . . . . . . . JUL 2020
90.51 . . . . . . . . JUL 2020
90.52 . . . . . . . . JUL 2020
90.53 . . . . . . . . JUL 2020
90.54 . . . . . . . . JUL 2020
90.55 . . . . . . . . JUL 2020
90.56 . . . . . . . . JUL 2020
90.57 . . . . . . . . JUL 2020
90.58 . . . . . . . . JUL 2020

92.i . . . . . . . . . . JUL 2020
92.ii . . . . . . . . . JUL 2020
92.1 . . . . . . . . . SEP 2023
92.2 . . . . . . . . . SEP 2023
92.3 . . . . . . . . . JUL 2020
92.4 . . . . . . . . . JUL 2020
92.5 . . . . . . . . . JUL 2020
92.6 . . . . . . . . . JUL 2020
92.7 . . . . . . . . . JUL 2020
92.8 . . . . . . . . . JUL 2020
92.9 . . . . . . . . . JUL 2020
92.10 . . . . . . . . JUL 2020
92.11 . . . . . . . . JUL 2020
92.12 . . . . . . . . JUL 2020
92.13 . . . . . . . . JUL 2020
92.14 . . . . . . . . JUL 2020
92.15 . . . . . . . . JUL 2020
92.16 . . . . . . . . JUL 2020
92.17 . . . . . . . . JUL 2020
92.18 . . . . . . . . JUL 2020
92.19 . . . . . . . . JUL 2020
92.20 . . . . . . . . JUL 2020
92.21 . . . . . . . . JUL 2020
92.22 . . . . . . . . JUL 2020
92.23 . . . . . . . . JUL 2020
92.24 . . . . . . . . JUL 2020
92.25 . . . . . . . . JUL 2020
92.26 . . . . . . . . JUL 2020
92.27 . . . . . . . . JUL 2020
92.28 . . . . . . . . JUL 2020
92.29 . . . . . . . . JUL 2020
92.30 . . . . . . . . JUL 2020
92.31 . . . . . . . . JUL 2020
92.31A . . . . . . . JUL 2020
92.31B . . . . . . . JUL 2020
92.32 . . . . . . . . JUL 2020
92.33 . . . . . . . . JUL 2020

92.34 . . . . . . . . JUL 2020
92.35 . . . . . . . . JUL 2020
92.36 . . . . . . . . JUL 2020
92.37 . . . . . . . . JUL 2020
92.38 . . . . . . . . JUL 2020
92.39 . . . . . . . . JUL 2020
92.40 . . . . . . . . JUL 2020
92.41 . . . . . . . . JUL 2020
92.42 . . . . . . . . JUL 2020
92.43 . . . . . . . . JUL 2020
92.44 . . . . . . . . JUL 2020
92.45 . . . . . . . . JUL 2020
92.46 . . . . . . . . JUL 2020
92.47 . . . . . . . . JUL 2020
92.48 . . . . . . . . JUL 2020
92.49 . . . . . . . . JUL 2020
92.50 . . . . . . . . JUL 2020
92.51 . . . . . . . . JUL 2020
92.52 . . . . . . . . JUL 2020
92.53 . . . . . . . . JUL 2020
92.54 . . . . . . . . JUL 2020
92.55 . . . . . . . . JUL 2020
92.56 . . . . . . . . JUL 2020
92.57 . . . . . . . . JUL 2020
92.58 . . . . . . . . JUL 2020
92.59 . . . . . . . . JUL 2020
92.60 . . . . . . . . JUL 2020
92.61 . . . . . . . . JUL 2020
92.62 . . . . . . . . JUL 2020
92.63 . . . . . . . . JUL 2020
92.64 . . . . . . . . JUL 2020
92.65 . . . . . . . . JUL 2020
92.66 . . . . . . . . JUL 2020
92.67 . . . . . . . . JUL 2020
92.68 . . . . . . . . JUL 2020

95.i . . . . . . . . . . MAR 2026
95.ii . . . . . . . . . MAR 2026
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95.1 . . . . . . . . . APR 2017
95.2 . . . . . . . . . APR 2017
95.3 . . . . . . . . . APR 2017
95.4 . . . . . . . . . APR 2017
95.5 . . . . . . . . . APR 2017
95.6 . . . . . . . . . APR 2017
95.7 . . . . . . . . . APR 2019
95.8 . . . . . . . . . APR 2019
95.9 . . . . . . . . . APR 2019
95.10 . . . . . . . . APR 2019
95.11 . . . . . . . . APR 2017
95.12 . . . . . . . . APR 2017
95.13 . . . . . . . . APR 2017
95.14 . . . . . . . . APR 2017
95.15 . . . . . . . . APR 2017
95.16 . . . . . . . . APR 2017
95.17 . . . . . . . . APR 2017
95.18 . . . . . . . . APR 2017
95.19 . . . . . . . . APR 2017
95.20 . . . . . . . . APR 2017
95.21 . . . . . . . . JUL 2020
95.22 . . . . . . . . JUL 2020
95.23 . . . . . . . . MAR 2026
95.24 . . . . . . . . MAR 2026
95.25 . . . . . . . . MAR 2026
95.26 . . . . . . . . MAR 2026
95.27 . . . . . . . . MAR 2026
95.27A . . . . . . . MAR 2026
95.27B . . . . . . . MAR 2026
95.27C . . . . . . . MAR 2026
95.27D . . . . . . . MAR 2026
95.28 . . . . . . . . MAR 2026
95.29 . . . . . . . . MAR 2026
95.30 . . . . . . . . MAR 2026
95.31 . . . . . . . . APR 2019
95.32 . . . . . . . . APR 2019

96.i . . . . . . . . . . JUL 2023

96.ii . . . . . . . . . JUL 2023
96.1 . . . . . . . . . APR 2019
96.2 . . . . . . . . . APR 2019
96.3 . . . . . . . . . APR 2019
96.4 . . . . . . . . . APR 2019
96.4A . . . . . . . . JUL 2023
96.4B . . . . . . . . JUL 2023
96.5 . . . . . . . . . JUL 2023
96.6 . . . . . . . . . JUL 2023
96.7 . . . . . . . . . JUL 2023
96.8 . . . . . . . . . JUL 2023
96.9 . . . . . . . . . APR 2017
96.10 . . . . . . . . APR 2017
96.11 . . . . . . . . APR 2017
96.12 . . . . . . . . APR 2017
96.13 . . . . . . . . APR 2017
96.14 . . . . . . . . APR 2017
96.15 . . . . . . . . APR 2017
96.16 . . . . . . . . APR 2017
96.17 . . . . . . . . JUL 2023
96.18 . . . . . . . . JUL 2023
96.19 . . . . . . . . MAR 2025
96.20 . . . . . . . . MAR 2025

97.i . . . . . . . . . . APR 2019
97.ii . . . . . . . . . APR 2019
97.1 . . . . . . . . . APR 2019
97.2 . . . . . . . . . APR 2019
97.3 . . . . . . . . . APR 2019
97.4 . . . . . . . . . APR 2019
97.5 . . . . . . . . . APR 2019
97.6 . . . . . . . . . APR 2019
97.7 . . . . . . . . . APR 2019
97.8 . . . . . . . . . APR 2019
97.9 . . . . . . . . . APR 2019
97.10 . . . . . . . . APR 2019
97.11 . . . . . . . . APR 2019
97.12 . . . . . . . . APR 2019

97.13 . . . . . . . . APR 2019
97.14 . . . . . . . . APR 2019
97.15 . . . . . . . . APR 2019
97.16 . . . . . . . . APR 2019
97.17 . . . . . . . . JUL 2020
97.18 . . . . . . . . JUL 2020
97.19 . . . . . . . . APR 2019
97.20 . . . . . . . . APR 2019
97.21 . . . . . . . . APR 2019
97.22 . . . . . . . . APR 2019
97.23 . . . . . . . . APR 2019
97.24 . . . . . . . . APR 2019
97.25 . . . . . . . . APR 2019
97.26 . . . . . . . . APR 2019
97.27 . . . . . . . . APR 2019
97.28 . . . . . . . . APR 2019
97.29 . . . . . . . . APR 2019
97.30 . . . . . . . . APR 2019

98.i . . . . . . . . . . MAR 2026
98.ii . . . . . . . . . MAR 2026
98.1 . . . . . . . . . JUL 2023
98.2 . . . . . . . . . JUL 2023
98.2A . . . . . . . . JUL 2020
98.2B . . . . . . . . JUL 2020
98.3 . . . . . . . . . APR 2017
98.4 . . . . . . . . . APR 2017
98.5 . . . . . . . . . APR 2017
98.6 . . . . . . . . . APR 2017
98.7 . . . . . . . . . APR 2017
98.8 . . . . . . . . . APR 2017
98.9 . . . . . . . . . APR 2017
98.10 . . . . . . . . APR 2017
98.11 . . . . . . . . APR 2017
98.12 . . . . . . . . APR 2017
98.13 . . . . . . . . MAR 2026
98.13A . . . . . . . MAR 2026
98.13B . . . . . . . MAR 2026
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98.14 . . . . . . . . MAR 2026
98.15 . . . . . . . . APR 2019
98.16 . . . . . . . . APR 2019
98.17 . . . . . . . . APR 2017
98.18 . . . . . . . . APR 2017
98.19 . . . . . . . . APR 2017
98.20 . . . . . . . . APR 2017
98.21 . . . . . . . . APR 2017
98.22 . . . . . . . . APR 2017
98.23 . . . . . . . . APR 2017
98.24 . . . . . . . . APR 2017
98.24A . . . . . . . JUL 2020
98.24B . . . . . . . JUL 2020
98.24C . . . . . . . JUL 2020
98.24D . . . . . . . JUL 2020
98.25 . . . . . . . . APR 2017
98.26 . . . . . . . . APR 2017
98.27 . . . . . . . . APR 2017
98.28 . . . . . . . . APR 2017
98.29 . . . . . . . . APR 2017
98.30 . . . . . . . . APR 2017
98.31 . . . . . . . . APR 2017
98.32 . . . . . . . . APR 2017
98.33 . . . . . . . . APR 2017
98.34 . . . . . . . . APR 2017
98.35 . . . . . . . . APR 2017
98.36 . . . . . . . . APR 2017
98.37 . . . . . . . . APR 2017
98.38 . . . . . . . . APR 2017
98.39 . . . . . . . . APR 2017
98.40 . . . . . . . . APR 2017
98.41 . . . . . . . . APR 2017
98.42 . . . . . . . . APR 2017
98.43 . . . . . . . . APR 2017
98.44 . . . . . . . . APR 2017
98.45 . . . . . . . . JUL 2020
98.45A . . . . . . . JUL 2020
98.45B . . . . . . . JUL 2020
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98.46 . . . . . . . . JUL 2020
98.47 . . . . . . . . JUL 2023
98.48 . . . . . . . . JUL 2023
98.49 . . . . . . . . APR 2019
98.50 . . . . . . . . APR 2019
98.51 . . . . . . . . APR 2019
98.52 . . . . . . . . APR 2019
98.53 . . . . . . . . APR 2019
98.54 . . . . . . . . APR 2019
98.55 . . . . . . . . APR 2019
98.56 . . . . . . . . APR 2019
98.57 . . . . . . . . APR 2019
98.58 . . . . . . . . APR 2019
98.59 . . . . . . . . APR 2019
98.60 . . . . . . . . APR 2019
98.61 . . . . . . . . JUL 2020
98.62 . . . . . . . . JUL 2020
98.63 . . . . . . . . MAR 2026
98.64 . . . . . . . . MAR 2026

99.i . . . . . . . . . . APR 2017
99.ii . . . . . . . . . APR 2017
99.1 . . . . . . . . . MAR 2026
99.2 . . . . . . . . . MAR 2026
99.3 . . . . . . . . . JUL 2023
99.4 . . . . . . . . . JUL 2023
99.5 . . . . . . . . . MAR 2025
99.6 . . . . . . . . . MAR 2025
99.7 . . . . . . . . . JUL 2023
99.8 . . . . . . . . . JUL 2023
99.9 . . . . . . . . . JUL 2023
99.10 . . . . . . . . JUL 2023

100.i . . . . . . . . . MAY 2021
100.ii . . . . . . . . . MAY 2021
100.1 . . . . . . . . MAR 2026
100.2 . . . . . . . . MAR 2026
100.3 . . . . . . . . MAR 2026

100.4 . . . . . . . . MAR 2026
100.5 . . . . . . . . MAR 2026
100.6 . . . . . . . . MAR 2026
100.7 . . . . . . . . MAR 2026
100.8 . . . . . . . . MAR 2026
100.9 . . . . . . . . MAR 2026
100.10 . . . . . . . MAR 2026
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