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Chapter 1 
General 

 

1.000 Introduction 

The 300L Maintenance Manual contains instructions necessary for proper maintenance, 

servicing, and handling of 300L-series helicopters.  The 300L Instructions for Continued 

Airworthiness (ICA) include the 300L Maintenance Manual (MM), 300L Illustrated Parts Catalog 

(IPC), 300L Pilot’s Operating Handbook (POH), Titan IO-540 Operator’s Manuals, and applicable 

component manufacture technical publications.  

Service Bulletins are issued by Vertical Aviation Technologies, Inc.  

1.100 300L Maintenance Manual Revisions 

Before using the 300L Maintenance Manual, verify it consists of effective pages.  The list of 

effective pages is located in the Revision Log.   

1.200 300L Maintenance Authorization 

Only appropriately certificated mechanics or are under direct supervision of the above stated 

mechanic, may perform maintenance, repairs, or inspections on the 300L-series helicopter.  

Condition inspections of U.S.-registered experimental helicopter must be performed by holders 

of an A&P license or by repairmen certificate.  The daily preflight and preventive maintenance 

may be performed by the above-stated mechanics or by the pilot/owner after receiving 

appropriate instruction in accordance with the 300L Pilot’s Operating Handbook and applicable 

aviation regulation. 

1.300 300L Component Overhaul Authorization 

Only appropriately certificated mechanics who have successfully completed a 300L factory 

sponsored component overhaul course, and who possess special tools and technical data 

supplied by Vertical Aviation Technologies, Inc. are authorized to disassemble and overhaul or 

repair major components.   
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Inspection 

 

2.000 Introduction 

The 300L helicopter must be inspected periodically to verify it is in airworthy condition.  

Required inspection intervals are maximum of 100 hours time-in-service.  Preventive 

maintenance is required between scheduled inspections.  Fluid leaks, discoloration, dents, 

scratches, nicks, cracks, galling, chafing, fretting, and corrosion all warrant further investigation.  

This section contains procedures for performing the required periodic airframe inspections. 

2.100 General Procedures 

When required, magnetic particle inspection may be performed in accordance with ASTM E 

1444 and MIL-STD-1907.  Fluorescent penetrant inspection may be performed in accordance 

with ASTM E 1417 and MIL-STD-1097. 

 2.101 Ball and Roller Bearings 

The first indication of bearing failure is usually an increase in bearing noise.  Noise will 

almost always start several hours before bearing failure or any increase in bearing 

temperature.  Listen to drive system during start-up and shutdown.  A failing bearing 

will produce a loud whine, rumble, growl, or siren sound.  Upon hearing an unusual 

noise, thoroughly inspect bearings before further flight.  A failing bearing may have a 

distorted seal or be exuding a large amount of grease.     

2.102 Push-Pull Tubes, Rod Ends, and Spherical Bearings 

2.103 Push-Pull Tubes 

1.   Nicks, cuts, or scratches in tube not more than 0.010 inch deep and not   

 more than ¼ of tube circumference may be polished out in lengthwise   

 direction using 320-grit or finer wet-or-dry abrasive paper and 1-inch   

 minimum blend radius.  Replace tube if depth exceeds these limits. 

2.   If tube is dented or flattened more than 5 percent of its diameter, it must  

 be replaced. 
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2.104 Rod Ends and Spherical Bearings 

 1.  Maximum axial play: 0.020 inch 

 2.  Maximum radial play: 0.010 inch 

 3.   Looseness between bearing outer race and rod housing is not permitted. 

 4.   Rod ends not riveted in place must block passage of 0.020 inch diameter   

  wire through the witness hole, if provided.   

 5.   Rod ends must be centered, or positioned, to allow as much push-pull   

  tube or link rotational movement as possible without binding. 

CAUTION 

Teflon-lined bearings must not be lubricated or solvent-cleaned. 
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2.200 Ground and flight check for 100-hour/annual inspection 

INSPECTION  
 

1 - AIRFRAME 

STEP DESCRIPTION MECH DATE 

1 All stencils and decals for proper language and legibility.   

2 Check compartments, exterior, and tail cone for loose hardware.   

3 Check fuselage and tail cone for missing rivets.   

4 Check pilot and co-pilot seats for loose hardware.   

5 Check tail cone attachment for tightness of bolts and nuts.   

6 Check tail pylon and gearbox for tightness of bolts.   

7 Check engine mounts for tightness of bolts and nuts.   

8 Check all flight controls for tightness of bolts and nuts.   

9 Move flight controls and verify no control rods or cables are chafing.   

10 Check main pitch controls and cyclic sticks for security in their sockets.   

11 Check the following components in the flight control system for free 

movement without excessive binding or play. 

a. Throttle assembly. 

b. Stick trim assembly. 

c. Main pitch control torque tube. 

d. Lateral control bell cranks. 

e. All other bell cranks, push-pull tubes, torque tubes and cables. 

  

  

  

  

  

  

12 Check main pitch control and flight control stick friction adjustments 

for proper operation without locking controls. 

  

13 All control rods properly secured.   

14 Tail rotor cables. 
a. Check for proper tension (45 to 50 lbs.). 

b. Turnbuckles safety wired. 
c. Control stops properly locked. 

d. Push tail pedals and verify tail blades move in correct direction. 

  

  

  

  

  

15 Check stabilizers for security.   

16 Check main rotor blades for tightness of retaining nut and 

safety in position. 

  

17 Check rotor head dampers for operation by moving tip of blades back 
and forth.  Rotor brake should be on. Move slowly and do not force.  
Each blade force should be approximately the same. 

  

18 Check that droop stops are at the “in” position.   

19 Check rotor head pitch rods, damper rods, and all hardware for 
security. 
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3.000 Life-Limited Components 

 3.001 Introduction 

This section lists fatigue life-limited parts and specified overhaul requirements for the 

300L helicopter. 

3.002 Time-In-Service Records 

It is the operator’s responsibility to maintain accurate time-in-service records for the 

airframe, engine, and life-limited components.   

When installing a life-limited part or a part with an overhaul requirement, record in the 

helicopter maintenance record installation date, part number, part name, serial 

number, helicopter total time and time in service accumulated by part since new or 

since last overhaul, as applicable. 

  

 

 

 

 

3.003 Fatigued Life-Limited Parts 

The Airworthiness Limitations Section lists the mandatory replacement schedule for 

fatigued life-limited parts.  

Listed items must be removed from the helicopter at the specified intervals and 

permanently retired from service by destroying or damaging each part so it cannot 

inadvertently be returned to service. 

3.100 Airworthiness Limitations 

 The Airworthiness Limitations section is FAA approved and specifies inspections and other 

maintenance required under 14 CFR §§43.16 and 91.403, unless an alternative program has 

been FAA approved. 

 

WARNING 

Components with mandatory overhaul or retirement 

intervals whose time-in-service is not reliably documented 

cannot be considered airworthy and must be removed 

from service. 
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RETIREMENT SCHEDULE 

 
RESEARCH THE COMPONENT CARDS, HISTORICAL DATA ETC.  

IF THE TOTAL TIME HAS BEEN EXCEEDED, MAKE AN ENTRY ON THE DISCREPANCY REPORT AND REPLACE THE 
PART WITH AN AIRWORTHY PART. 

 

PART NAME √ SERIAL 
NO. 

TOTAL 
TIME 

RET. TIME TIME 
REM. 

INSP. 

MAIN ROTOR BLADES 
S11-10-2200-1 
S11-10-2201 

   1200 HRS   

     

     

TAIL ROTOR BLADES 
S11-15-1200 

      

  1700 HRS   

TAIL ROTOR BLADES 
S11-15-2200 

      

  4000 HRS   

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VERTICAL AVIATION TECHNOLOGIES, INC.       MAINTENANCE MANUAL  300L SERIES 

Chapter 4 
Airframe 

 

4.000 Airframe Group – General 

This section provides maintenance instructions for the airframe which is the basic structure of 

the helicopter less the engine and engine controls.  The major portion of the airframe is the 

fuselage. 

4.100 Investigating Damage 

Inspect all damages thoroughly, regardless of how trivial they may seem.  Local damage is often 

immediately obvious but a careful study should be made to determine if any damage has been 

transmitted to locations remote from the obvious source of damage.  The extent of any damage 

must not be underestimated by failure to inspect for resultant damage. 

4.200 Support of Helicopter During Repair 

The assembled helicopter may be raised in the following places only: the two jacking points in 

the nose gear tube attachments, the two jacking points on the support assembly in the engine 

compartment and the main rotor lock nut hoisting eye. 

CAUTION 

When the helicopter is supported by the jacks or hoist, 

additional support should be provided in the form of 

padded cradles places under the cabin section. 

 

4.300 Fuselage 

The fuselage is generally considered in three major sections; the cabin section, the engine 

section, and the tail cone section.  The cabin section includes the pilot’s, co-pilot’s and 

passengers’ compartment, landing gear, fuselage furnishings and the main rotor and main rotor 

controls.  The engine section of the airframe includes the cowl panels, engine mounts, and 

supports and tail cone support. The tail cone section includes the pylon fairing, horizontal 

stabilizers, drive shaft, drive shaft cover, tail rotor and tail rotor controls. 
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5.000 Landing Gear 

The landing gear is comprised of a right and left main landing gear assembly, a right and left 

nose landing gear assembly, a tail skid at the aft end of the tail cone.  Both the nose and main 

landing gear assemblies are provided with shock absorbing struts. The wheel assemblies in the 

main landing gear contain brakes controllable from the pilot’s tail rotor pedals.  The nose 

landing gear is full swiveling and self-centering. 

5.100 Main Landing Gear 

The main landing gear consists of strut assemblies, wheel and brake assemblies and leg 

assemblies.  The top of each strut is attached to a fitting on the fire wall.  The wheel assembly 

includes the wheel and brakes assemblies.  The leg assemblies are of welded tubular steel 

construction pivoted under the cabin near the center line of the helicopter station 78-1/2 and 

at the fire wall.  Lugs for the cargo sling are provided at the four pivot points.  When the 

helicopter is in flight, the strut extends and the wheel assembly pivots about the leg assembly 

attaching points.  The hydraulic lines to the wheel brakes are secured to one leg of each of the 

leg assemblies. 

 5.101 Main Gear Strut Assembly 

The strut assembly, which is connected to the axle and to the magnesium alloy fitting 

attached to the fire wall, is composed of a cylinder and piston.  The cylinder is 

constructed of 24S aluminum alloy and the piston of 24ST aluminum alloy. 

5.102 Classification of Damage 

5.103 Negligible Damage 

Negligible damage that may be permitted to exist in the strut assembly consists of slight 

indentions or scratches in the strut housing.  Smooth dents not exceeding one-twentieth 

of the diameter of the strut assembly housing in depth, without cracks, fractures or 

sharp corners may be disregarded except for better appearance; however, all sharp 

nicks and deep scratches should be made smooth. 

 5.104 Damage Repairable by Patching 

None. 

5.105 Damage Repairable by Insertion 

None. 
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6.000 Introduction 

The power plant assembly consists of the Titan IO-540 engine, engine mount, cooling fan, 
shroud and baffles, exhaust stacks, air intake system, and accessories.  Other accessories, fuel 
pump, magnetos, are located on the accessory case at lower end of engine.  The cooling fan is 
mounted on top of engine.  Viewed looking forward from aft of engine, top cylinder on left-
hand side is cylinder No. 2 and remaining cylinders of that bank are even-numbered.  Bank of 
cylinders at right side are odd-numbered, with No. 1 cylinder at top.  The left-hand magneto on 
the IO-540 engine has dual breaker points (normal and retarded breaker) and requires a 
starting vibrator to supply the necessary voltage at cranking speed for a hot spark since an 
impulse coupling is not used. 

6.100 Engine Specifications 

Model IO-540 Titan Div. 

Horse Power  320 at 3275 rpm Derated to 280 

Number of Cylinders 6 

Bore, inches 5.125 

Stroke, inches 4.375 

Piston Displacement, cubic inches 541.5 

Compression Ratio 8.5 to 1 

Firing Order 1-4-5-2-3-6  

Spark Plugs  Champion REM 38E 

Spark Plug Gap, inch 0.015 to 0.018 

Magnetos (dual breaker) 6393 & 6350 

Ignition Timing 25 Degrees BTC 

Oil Pressure Minimum 65 PSI 
Maximum 85 PSI 
Idle Minimum 25 PSI 

Oil Temperature (Maximum inlet) 225F 

Grade Oil Required 
(Above 40 degrees) 
(Below 40 degrees) 

 
20W-50 Phillips 
20W-50 Phillips 

Fuel Minimum 
(Aircraft grade) 

 
91 Octane/100 LL 
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7.000 Transmission System (See Figure- 7-1) 

The transmission system conveys the engine power to the main rotor and the tail rotor and at 

the same time reduces engine rpm to proper rotor rpm at a ratio of approximately 9.909:1 for 

the main rotor and 1.785:1 for the tail rotor.  The transmission system consists primarily of the 

main gearbox, intermediate gear box, tail gear box, clutch, which includes a free wheel unit, 

and a coupling from the engine to the input section of the main gear box.  The main gear box 

extends the transmission system upward to the main shaft to provide torque for the main 

rotor, and rearward through the tail drive shaft, intermediate gear box, pylon shaft and finally 

to the tail gear box to power the tail rotor.  A quick disconnect splined coupling with flanged 

attaching points is provided at the forward end of the tail drive shaft where the tail drive shaft 

attaches to the main gear box take-off.  A rotor brake is installed above the coupling.  The main 

shaft is supported by the transmission pylon which is mounted on the top of the cabin. 

7.100 Clutch and Free Wheel Unit (See Figure- 7-2, 7-3 & 7-4) 

The clutch is an automatic, centrifugal type clutch consisting of three main parts: the driving 

members, the driven member and the free wheel unit.  The clutch assembly is the interposed 

between the engine and rotor system with the driving members, or shoes, mounted on the 

engine fan. When the fan reaches a specified rotational speed, the clutch does, under the 

centrifugal load, automatically engage the drum or driven member and the drum in turn drives 

the flange or output end of the clutch assembly through the free wheel unit.  In a static 

position, the 12 shoes are retracted by flat springs loading and go into full dynamic engagement 

with the clutch drum assembly.  The free wheel unit, which is located between the drum and 

flange, is comprised of 12 rollers in a cage.  When the clutch drum assembly is driving the 

rollers ride up on small cams located on the flange and positively locks the clutch drum 

assembly and flange together in driving position.  If engine rpm is reduced below the rotor rpm, 

or in the event of engine power failure, the rollers move to the low point on the cam and there 

will be no driving engagement in the free wheel unit, but forces acting on the main rotor blades 

continue to mill them.  The introductions of this reserve drive from the main rotor head 

through the main gear box unlocks the free wheel rollers from their driving positions on the 

flange cam, and allow the clutch flange to free wheel within the clutch assembly, but the clutch 

shoes will remain in engagement as long as the engine speed is above 1700 rpm.  
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7.101 Trouble Shooting 

 Trouble Probable Cause Remedy 

Clutch engaging as too 
high as engine rpm 

Shoes worn or 
chipped 

Replace shoes 

 Oil or grease clutch Clean clutch drum and shoes 

Clutch engaging as too 
low an engine rpm 

Weak or broken 
shoe springs 

Replace springs 
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8.000 Flight Controls 

The helicopter flight controls comprise the directional control system, main pitch control system and 
the tail rotor control system. 

The directional control system consists of the pilots and co-pilots directional control sticks, the 
trunnion assembly, trim unit and push-pull tubes extending aft to the synchronizer assembly.  Torque 
tubes extend through the firewall and push-pull tubes extend upward to the stationary star in the 
control assembly of the main rotor head.  Motion is imparted to the main rotor head through the 
directional control system when the directional control stick is moved.  The trim unit is a spring 
loaded, adjustable, mechanical device which assists the pilot in maintaining the directional control 
stick in any desired position.  By adjusting the trim forward and aft or lateral the pilot may trim the 
directional control stick and alter the position to which the directional control stick will tend to return.   

The main pitch control system consists of the pilots and co-pilots control stick, the synchronizer unit, 
push-pull tubes, torque tubes, bell cranks, and the lever assembly at the stationary star.  Movements 
of the pitch control stick actuate the synchronizer causing the stationary star to move, thereby 
changing the pitch of all three main rotor blades simultaneously.  The throttle is controlled by rotating 
the grip at the end of the pitch control stick. Pitch control stick movements are coordinated with the 
throttle linkage through a gear box that is located inside the pitch control stick housing.  The action in 
the gearbox and throttle linkage is such that an increase of collective pitch will automatically increase 
the throttle setting and a decrease in collective pitch will automatically decrease the throttle setting.  
The main pitch control system ends at the lever assembly which is in direct contact with one surface 
of the stationary star.  Motion of the main pitch control stick creates movement of the stationary star 
which in turn moves the rotating star and connections between the rotating star and main rotor head 
causing the main rotor blades to change pitch. 

The tail rotor control system provides lateral stability for the helicopter and controls the turning 
movements of the helicopter about the main rotor shaft.  The tail rotor control system consists of two 
sets of pedals, one set for the pilot, and one set for the co-pilot.  Pedal movement is transmitted 
through push-pull tubes, torque tubes and cables to the tail rotor blades where changes in the pitch 
of the tail rotor blades are made.  The pitch of the tail rotor blades determines the effectiveness of 
the tail rotor blades in controlling the helicopter.  As the pitch of the blades is increased by pushing 
forward on the left pedal, the helicopter will swing to the left, and when the right pedal is pushed 
forward, the blade pitch decreases and the helicopter swings to the right.  The pilot's and co-pilot's 
pedals are inter-connected by torque tubes.  Stops on a bell crank determine the extent on range of 
pedal movement.  Cables extend aft to the bell crank mounted on the casting at the extreme end of 
the tail cone.  A control rod connects this bell crank to the tail gear box.  Turnbuckles on the cable 
permit cable tension adjustment which must be maintained at 50 pounds.  Landing gear brakes are 
controlled by tilting the toe section of the pilot’s pedals forward. 
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9.000 Rotor Blades and Actuating Mechanisms 

Flight propulsion and directional control of the helicopter are dependent on the main rotor blades while 
anti-torque functions and partial directional control are performed by the tail rotor blades.  These functions 
of the rotor blades are achieved through rotation of the rotor hubs and pitch changes of the blades.  As the 
rotor blades revolve, pitch changes can be imparted to the blades through the mechanism of the rotor 
hubs.  The rotor hubs also provide means for the blades to pivot about both vertical and horizontal axes.  
Angular velocity and pitch of the blades are controlled through the flight controls and the transmission 
system, while movements of the blades about the vertical and horizontal axes are responsive to 
aerodynamic forces. 

9.100 Main Rotor Blades 

The main rotor blades are rotary wings, which sustain and control flight.  Each of the three main rotor 
blades is an airfoil having a point of attachment at one end, which is the root end of the blade.  A forged 
steel cuff is bolted to the root of the blade and serves to connect the blade to the main rotor head.  The 
main supporting member of the blade is the spar, which is made of aluminum alloy and forms the leading 
edge of the blade.  Fifteen pockets constructed of aluminum alloy, ribs and skin covering, form the 
remainder of the airfoil contour of the blade.  The pockets are bonded to the spar and extend from the root 
to the tip of the blade.  The tip fairing is an aluminum shell, which are riveted and bonded to the tip of the 
blade. 

9.200 Main Rotor Blade Maintenance 

WARNING 

Under no circumstances should a stop hole be drilled in any blade pocket where the 
drill might damage the extruded spar. 

 

9.201 Classification of Damage 

9.202 Negligible Damage (See Figure 9-1) 

Very smooth dents in the spar area that do not exceed .010 inch in depth and dents in the 

pockets or tip fairing which do not puncture the skin do not require repair.  Such dents may be 

quite pronounced without causing skin fracture and are not considered serious unless they 

cause unusual distortion at the trailing edge or tip.  Nicks or scratches in the spar that do not 

occur further back than 5/8 inch from the forward edge and no deeper than .125 inch and nick 

or scratches on the remainder of the spar no deeper than .030 inch on the inboard pocket and 

no deeper than .050 inch on the outboard pocket may be repaired.  Negligible damage to the 

cuff includes minor nicks and scratches.  
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9.300 General Maintenance of Tail Rotor Blade 

During pitch-horn ring installation care must be taken, not to over-torque the pitch-horn ring retention 

nuts.  Torque-wrench of no greater capacity than 250 lb-in – 28.5 N*M should be used and the nuts 

should be torque to only 36 Lb-in, (3.00 lb-ft = 4N*M).  Larger torque-wrenches are not accurate enough 

at this low setting and may cause ‘over-torque’ the nuts shearing the ‘anti rotation pins’ and pulling out 

the studs.  After torque safety wire nuts. 

Tail rotor blade, shown below. The leading edge abrasion strip may be replaced by any qualified and 

trained person using supplied materials, tooling, and procedures. The two bushings may be replaced by 

any qualified and trained person using supplied materials, tooling, and procedures. 

  
 
 
 

The blade is equipped with two replaceable ball bushings. 
These bushings provide +/- 23° of maximum pitch movement. 
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10.000 Rigging 

CAUTION 

Immediately after a main rotor, a main gearbox, or any other flight control 
assembly has been replaced, make a careful check of control rigging. 

Rigging the main rotor is necessary in order to establish a relation between the rotor head and the 
directional control stick and main rotor pitch control, which will provide the range of control required for 
safe flight.  The main rotor head is caused to rotate by the main drive shaft and to articulate by the rotating 
star while the rotating star is dependent for its function on the stationary star.  A double row bearing is 
interposed between the rotating star and the stationary star, thereby transmitting any movements of the 
stationary star direction to the rotating star.  Connections in the form of adjustable push-pull tubes are 
made between the stationary star and the directional and pitch controls.  Rigging coordinates the 
movements of the directional and pitch controls with the main rotor head through a system of cables, 
pulleys, push-pull tubes and the stationary and rotating stars.  When the rotating star is parallel to the rotor 
head, the stationary star will also be parallel to the rotor head and by correctly rigging the flight controls, 
the directional control stick will be placed in a neutral position and the main pitch control will control all 
three blades equally.  When installing the flight control system, it is necessary that the various cables be 
correctly tensioned and the push-pull rods adjusted to approximately the correct length and the several 
control system stops locked in approximately the correct position.  During the rigging procedure the various 
components of the flight control systems and the control surfaces will be adjusted and coordinated so that 
the helicopter will be airworthy and controllable through the full range of control movements.  After the 
helicopter is rigged on the ground and then flight tested, some further slight adjustments may be requested 
by the pilot to comply with flight requirements. 

 10.001 Rigging Main Rotor 

a.  Main rotor blades need to be installed. Reference Chapter 9.300.  

b.  Level the helicopter by placing the spirit level along the main rotor shaft.  Make 
adjustments with jacks under the helicopter leveling points until the main rotor  shaft is 
plumb. 

 c.   Disconnect the two directional control rods from the stationary star. 

d.   Raise the pitch control stick slightly and insert the three leveling gauge spacers,   
  special tool VAT part No. S11-05-5028 (Figure 10-1) between the lower plate on the  
  main rotor head and the flange on the rotating star.  Lower the pitch control stick   
  to tighten the spacers.  This locks the rotating star parallel to the main rotor head. 
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Not applicable at this time. 
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12.000 Fuel System 

The fuel system consists of a single cell type fuel tank with a capacity of 57 U.S. gallons plus .8 

U.S. gallon trapped in the system, a booster fuel pump; tubing which conveys fuel from the tank 

to the engine, a fuel shut-off valve, a fuel strainer, an engine driven fuel pump, an open type 

vent system, a fuel return system from the servo to the fuel tank and a fuel quantity indicating 

system.  

 12.001 Fuel Tank 

The fuel tank consists of a neoprene impregnated nylon cell. The top of the fuel cell 

compartment is made of plymetal, which is a laminated construction of plywood 

surfaced with aluminum sheets.  Access to the fuel compartment is gained through a 

large removable panel under the passenger’s left seat cushion.  The fuel compartment is 

lined with anti-flowering material. An electric booster pump is located on the fire wall.  

A fuel quantity transmitter is installed near the center of the top of the tank and is 

connected by electrical wires on the indicator located on the instrument panel.  The fuel 

tank is isolated from the engine and cabin by the fire resistant bulkheads. The tank is 

vented to the atmosphere by a vent line extending through the fire wall and overboard 

at the bottom of the helicopter.  A fuel tank access cover located on the top of the rear 

seat provides for inspections, maintenance and removal of the fuel tank. 

12.002 Removing the Fuel Tank  

 

 

  

 a.  Drain the fuel from the helicopter at the drain valve. 

NOTE 

Install suitable plugs in the ends of all 

disconnected hoses and tubing to prevent the 

entrance for foreign matter. 

  

 b. Disconnect the fuel line from the sump. 

c.  Remove the sump from the fuel tank by cutting the safety wire and unscrewing 

 the 12 attaching bolts. 

CAUTION 

Turn the battery switch to the “OFF” position. 

Be sure the helicopter is properly grounded. 
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12.200 Engine Driven Fuel Pump 

The engine driven fuel pump is mounted on the bottom of the engine.  Fuel is drawn from the fuel tank 

to the engine driven fuel pump and piped to the servo under approximately 25 psi pressure.  The fuel 

pump consists of a housing with the inlet and outlet openings. 

 12.201 Trouble Shooting 

TROUBLE PROBABLE CAUSE REMEDY 

Pump delivers no fuel Fuel selector valve in “OFF” 
position 

Turn valve “ON” 

 Fuel tank empty Fill fuel tank 

 Fuel line bent or broken Repair or replace line 

 Foreign matter in fuel line Disconnect and blow out lines 
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13.000 Instruments 

Standard flight instruments include an airspeed indicator, dual (engine and rotor) tachometer, sensitive 

altimeter, manifold pressure gauge, vertical speed indicator and magnetic compass.  Engine cluster 

gauges include an ammeter, oil pressure, oil temperature, cylinder head temperature, transmission oil 

pressure and temperature along with fuel quantity. Also provided are a clock and an outside air 

temperature gauge. 

13.100 Pitot System 

The pitot system supplies air pressure to operate the airspeed indicator, altimeter, and vertical speed 

indicator.  The pitot tube is located on the front of the nose; a heated pitot tube is optional. Opening of 

the pitot source should be inspected frequently for bugs or other obstructions. 

13.200 Flight Instruments 

Reference 300L Pilot’s Operating Handbook for specific instrument markings. 

13.300 Grand Rapid HXr EFIS 

The GRT HXr EFIS consists of one or more panels mounted Display Unit, one or more remotely mounted 

attitude-heading reference system, and one or two remotely mounted magnetometers. The Display Unit 

is available with either a 10.4” or a 12.1” screen. The HXr is available as either 12 or 28-volt system. 

Reference HXr Installation Manual for installation of the GRT HXr EFIS.  Reference HXr Quick Refence 

Pilot’s Guide for operation. 

13.301 HXr EFIS Primary Flight Instruments 

1. Airspeed Indicator- The airspeed indicator will be display in knots. 

2. Altimeter- The altimeter provides altitude information relative to sea level.  

3. Vertical speed- The vertical speed indicator provides rate of ascent or descent. 

4. Outside air temperature- Provide outside temperature. 

5. Manifold pressure gauge- Provides an indication of absolute pressure in the 
engine intake manifold.   
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14.000 Electrical System 

The helicopter is equipped with a 24 volt, single wire, direct current electrical system having a negative 

ground.  The negative terminal of the battery, alternator, and branch circuits are grounded to the helicopter 

structure.  A switch panel containing the switches and circuit breakers is located at the bottom of the 

instrument panel.   

 14.001 Switch Requirements 

 Switch requirements are as follows: 

 1. 1 each battery switch 

 2. 1 each fuel pump switch 

 3. 1 each starter switch-intermittent 

 4. 1 each ignition switch 

 5. 1 each navigation light switch 

6.          1 each alternator switch 

7. 1 each radio (optional) 

8. 1 each beacon switch (optional) 

9. 1 each trim switch 

10. Landing light (optional) 

 14.002 Circuit Breaker Requirements 

 Circuit breaker requirements as follows: 

 1. 1 each trim 10 amp 

 2. 1 each fuel pump 10 amp 

 3. 1 each fuel qty. 5 amp 

 4. 1 each instruments 5 amp 

 5. 1 each alt. field 5 amp 

 6. 1 each alt. buss 60 amp 

 7. 1 each beacon 10 amp (optional) 

 8. 1 each nav. light 5 amp 

 9. 1 each radio  10 amp (optional) 

 10. 1 each landing light 5 amp (motor) (optional) 

 11. 1 each instrument lights 5 amp (optional) 

 12. 1 each warning lights 5 amp (optional) 

 



VERTICAL AVIATION TECHNOLOGIES, INC.       MAINTENANCE MANUAL  300L SERIES 

Chapter 14 
Electrical 

 

 

  

 

 

 

 

 

 

 

 

 



VERTICAL AVIATION TECHNOLOGIES, INC.       MAINTENANCE MANUAL  300L SERIES 

Chapter 15 
Furnishing 

15.000 Fuselage Furnishing 

The fuselage furnishings are those articles with which the cabin is equipped and miscellaneous items 

which provide service, comfort and safety for the pilot, co-pilot and passengers. 

15.100 Pilot’s Seat 

The pilot’s seat is located on the right side in the forward section of the cabin and consists of a fiberglass 

frame with the seat back and seat bottom cushions.  A bracket is secured to the back of the pilot’s seat 

to hold the seat belt inertia reel. Both lap type and shoulder type safety belts are provided.  The 

upholstered seat back and bottom cushions are secured with Velcro to the seat frame.  An inertia reel 

for the shoulder harness is attached to the seat back. 

  15.101 Removing the Pilot’s Seat 

  a.  Remove the four bolts, washers and nuts. 

  b.  Remove seat. 

  15.102 Installing the Pilot’s Seat 

  Install the seat frame with four bolts, washers and nuts. 

15.200 Co-Pilot’s Seat 

The co-pilot’s seat is located on the left side in the forward section of the cabin and consists of a 

fiberglass frame with seat back and seat bottom pads. Both lap type and shoulder type safety belts are 

provided. 

  15.201 Removing Co-Pilot’s Seat 

  Remove four bolts, washers and nuts. 

  15.202 Installing Co-Pilot’s Seat 

  Install the seat frame with four bolts, washers and nuts. 

15.300 Passenger’s Seat 

The passengers’ seats are located in the rear of the cabin adjacent to the fire wall.  The seat cushions are 

placed directly on the cabin floor and large wells are provided in front of the cushions for the 

passengers’ feet.  The passenger’s seats are separated by flight a controls tunnel which is approximately 

flush with the top of the seat cushions. 

15.400 Seat Cushions 

 The pilot’s, co-pilot’s and passengers’ seat cushions are removable. A large pad secured to the fire wall 

provides the back rest cushions for the passengers.  A synthetic covering protects the inner resilient 

material.  The pilot’s, co-pilot and passengers’ back rest cushions are held in place with Velcro.  The 

pilot, co-pilot and passengers’ seat cushions are made to fit in place with Velcro. 
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16.000 Special Tools 

Special tools are recommended for the use in performing certain work described in the handbook. 

S11-05-5001 Tail Rotor Hub Nut 

S11-05-5002 Main Rotor Blade Nut 

S11-05-5027 Main Rotor Torque Wrench Adapter 

S11-05-5028 Leveling Gauge (Rigging Spacer) 

S11-05-5030 Tail Blade Rigging Plate 

 

 


