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m “” | H Please ensure this manual is accessible to the Helitowcart owner as well
e — N /| as the operating and technical personnel assigned to the Helitowcart.

7
;

Please thoroughly read this manual in its entirety prior to using the Helitowcart for the first time.
Re-read this manual until you become familiar with it and pay close attention to warnings.

Should you have any questions about subjects not covered in this manual, consult a technician at
an authorized service dealer. You may also contact the fabricator (see coordinates on cover page)

Dealer:

Address:

Telephone:
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il 1 SAFETY

1.1 Introduction & Recommended Use

Introduction

Vanair inc., maker of Helitowcart towing devices, is proud to count you among its customers and
thanks you for having chosen one of its products. All products manufactured or distributed by
Helitowcart enterprises (Vanair inc.) respect or exceed the highest standards of quality and safety
currently applied in the industry. The personnel at Vanair inc. are dedicated to customer satisfaction.

This operating instruction manual was conceived to enable you to use the Helitowcart safely. In
order to optimize the performance of your Helitowcart and to prolong its lifespan, it is essential to
have it checked regularly according to the instructions specified in this manual.

Recommended use

The Helitowcart was designed to facilitate helicopter ground movement. The series V1000 carrier
models with applicable options were designed to transport helicopters on skids weighing up to the
weights indicated below:

Model: V1020 V1022 V1030
Capacity: Lifting up to 4500Ibs Lifting up to 7500Ibs Lifting up to 9500Ibs
pactly- (2 045kg) (3 409kg) (4 318kg)
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1.2 Safety Requirements

Read following recommendations prior to using the H eli-Carrier

Before using the Heli-Carrier
- Ensure batteries are sufficiently charged
Ensure battery charger has been disconnected
Ensure battery charger is unplugged from power source prior to disconnecting it from Heli-Carrier
Ensure tire pressure is appropriate
Ensure nothing interferes with wheels
Ensure position of hand grip control panel enables you to carry out all functions comfortably

Operating the Heli-Carrier in a safe environment
- Use extra caution when operating on slippery surfaces (snow, ice, etc)
Do not use under extreme climatic conditions (storm, rain, etc)
Do not approach a surface whose slope exceeds 3° (5%)
Do not store your Heli-Carrier in any place without surveillance
Do not leave your Heli-Carrier under the rain
Do not store your Heli-Carrier in a wet or salty environment as it could cause dangerous defects
Do not use your battery charger in a hermetic environment
Avoid any shock to hand grip control panel
If you move outside at night, ensure that you will be well seen by others
Do not use your Heli-Carrier when you are on surfaces or in places where a loss of traction can
prove dangerous.

Ensuring Personnel safety
Do not attempt to operate the Heli-Carrier while standing on it
Do not transport passengers
Do not stand between the Heli-Carrier’s legs
Do not use on streets
Never leave Heli-Carrier with its main switch ON for extended periods of time or within reach of
untrained individuals.
Beware of electrical shocks: This carrier is a source of high voltage. Only experienced personnel
should be authorized to take-off motor cabinet cover for access to electrical components
Ensure Main Switch is in the OFF position prior to plugging APU to helicopter.
Do not use your Heli-Carrier if you know that the controller, the hand grip control panel or any
other part of your Heli-Carrier control system needs repair.
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Setting the helicopter on the Heli-Carrier
When sliding Heli-Carrier under helicopter as well as when lifting: Always ensure that helicopter
carrier clears aircraft bottom and accessories to prevent damage.
Always keep visual contact with helicopter carrier when setting up carrier under the helicopter.
This is to avoid damage to the helicopter or its attached equipment.
Position attachment arms and counterweight arms at mirror positions on each side of the
helicopter to make sure the helicopter is maintained in correct balance during operations.
Operating the lifting system must be performed slowly to allow the helicopter to delicately position
itself against the counterweight arms.
Always lift helicopter to top position in order to maintain optimal oil pressure and thus helicopter
balance on carrier legs. This is to prevent helicopter from leaning sideways as oil may switch to
the leg side where the helicopter has a lighter weight.
Always use safety straps to keep skids from rocking to and from the counterweight arms
Always deposit helicopter back to ground and remove attachment device components
immediately after completing helicopter movement.
Never leave Heli-Carrier unattended with attachment system set-up and lift in the up position.
Under no circumstances the helicopter should be lifted and moved horizontally at the same time.

Initiating Heli-Carrier movement
Acceleration / Deceleration
Do not change direction & speed at the same time or abruptly. Always perform one before the
other. Always perform either lifting/lowering OR ground movement. Do not operate both hand
grips at the same time. When activating hand grip, never cross from one direction to the other
(Forward/Backward) without first stopping all helicopter movement.
Reduce your speed in restricted or encumbered places
Beware: Slight adjustments can make significant acceleration/deceleration.
For initial movement keep hand grip switch close to neutral position for minimum speed.
Ensure slow, delicate and progressive hand grip switch movement at all times.
Activate speed selector gently when triggering movement in order to avoid unexpected helicopter
rocking movement against counterweight arms. Use safety straps.
Beware: When proportional slider switch is pushed the Heli-Carrier immediately moves at the
speed selected by the distance away from the neutral position. This can result in excessive &
unexpected movement. Always handle slider switch with great care.
Beware: Releasing control on hand grip immediately stops tow cart traction and triggers hydraulic
braking. Sudden release of hand grip when going at greater speeds may cause helicopter to
rock forward & backward. This situation may lead to extensive blade movement. Beware of
obstacles.
The Heli-Carrier requires a certain distance to allow deceleration to a complete stop. Ensure
sufficient space is allowed for deceleration process in order to prevent helicopter coming into
conflict with other objects. This is applicable even when action button is suddenly released.
Obstacles
Ensure there are no obstacles near the tail especially when performing turns as small radius at
the control bar can have substantial rotation effect at the tail.
Always make sure that there is sufficient maneuvering clearance in all directions when operating
device. Ensure there are no obstacles near the helicopter tail especially when performing turns,
as small radius at the control bar can have substantial rotation effect at the tail.
Slopes
Do not attempt to use helicopter carrier on a surface whose slope exceeds 3°(5%).
Do not operate Heli-Carrier down a slope without safety straps holding the front skids to the
counterweight arms. Approach slopes & hangar rails in diagonal for better unit performance
Do not operate Heli-Carrier perpendicular to a significant slope as the helicopter could loose
balance and fall on its side
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Flight Operations
Never leave attachment devices on the helicopter for flying operations.
Never leave carrier and its attachment devices under the helicopter during take-off or landing.
Never leave tow cart and its attachment devices within helicopter path during take-off or landing.

Handling Operations
- When recharging batteries, ensure that battery charger connector is well inserted into the Heli-
Carrier socket located on the management panel
Always protect hand grip control panel when the Heli-Carrier is being transported
Avoid shocks to your control system.
Keep the hand grip control panel free from extreme conditions, such as liquids and dust.
Always immediately replace any damaged electric or hydraulic cable
Between use and during storage always turn main switch OFF to avoid undesired movements by
Heli-Carrier which could cause damages or injuries.

Maintenance
Regularly clean carrier with soft rag and diluted soft soap. Never clean with running water
Do not use alcohol or thinner based detergents especially on labels
Regularly carry out maintenance of your Heli-Carrier as recommended in this manual
Regularly check acid level in batteries (if Wet type only)
Regularly check tire pressure where applicable
Always consult a technician at an authorized service center for any modification to your Heli-
Carrier.
Never modify electric or hydraulic circuits
Do not install unauthorized accessories
Never attempt modifying battery charger
Never attempt modifying battery charger connector located on management panel
Never connect electric components other than those manufactured by Heli-Carrier
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1.3 Electromagnetic Energy

Using Transmitters and receivers
Avoid proximity to sources of electromagnetic emissions.
Always put carrier Main switch in the OFF position prior to using a cellular phone or a CB device.

Always put carrier Main switch in the OFF position as soon as an erratic operation of the Helitowcart
appears. Should any such incident occur, please inform Vanair inc. makers of the Helitowcart.

In the event of the Helitowcart moving in an unexpected way, release
hand grip. This action stops tow cart traction in all circumstances.

Although the Helitowcart is designed to be extremely reliable and each unit is rigorously tested after
manufacture, the possibility of system malfunction always exist (however small the possibility).

Under conditions of system malfunction the operator &/or the controller must (for safety reasons) stop tow cart
immediately. Helitowcart accepts no liability for losses of any kind arising from the unexpected stopping of tow
cart or arising from improper use of tow cart.
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2. SPECIFICATIONS

Introduction

Figure 2.1.1: General View

Mechanical Module
(Hydraulic Pump
& Batteries Cabinet)

Carrierlegs | ———

Control Arm

Control Panel

2.1 The Heli-Carrier

Traction wheel -
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«— Attachment

Arms

» | Counterweight

Arms

Management Panel

Traction wheel motor

Figure 2.1.2: Management Panel

Control panel connexion
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Figure 2.1.3: Control Panel Configuration

Electrical system Electrical system
On/Off Switch Fuse

Up-Down Hand grip Forward-Reverse Hand grip

Figure 2.1.4: Control Panel Plate

Hydraulic pump
Figure 2.1.5: Mechanical Compartment

Electric 48v motor

Batteries
?
Qil filter
Battery charger —
connection N
draul | / Control Panel
Hydraulic oi . connection
Tank cap Hydraulic Distributor
(Control Block)
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Models

The V1000 series includes four tow cart models. The differences are in regards to tow cart capacity to carry
helicopter weights: structure, cylinders and wheels vary from one model to the other.

V1020 V1022 V1030

Lifting up to 4500Ibs Lifting up to 7500Ibs Lifting up to 9500Ibs
(2 045kg) (3 409kg) (4 318kg)

Serial Numbers
Your tow cart is identified by a model number and a serial number.
The Serial Number Label is located on the Management Panel near the Main Switch.

Figure 6: Typical serial number label

Model V1000 Serial V18xxx

271-0044-02-A
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2.2 Control System

Control panel

Operating instruction

Step A: Turn Main Switch ON by selecting  Main Switch Selections:
position no 1

0: Carrier OFF,
1: For Carrier operation & APU

**Warning :

When using APU system ensure Selector is in the OFF
position prior to plugging APU into helicopter receptacle.

Figure 2.2.1

Step B: Turn Control Panel Electrical System Switch ON

f Electrical switch ON

K FORWARD / REVERSE Hand grip
UP / DOWN Hand grip

Figure 2.2.2
Step C: You may then trigger ground movement:
For lifting / lowering: Move switch on left hand grip toward operator to lift, toward helicopter to lower
For ground movement: Move proportional slider switch on right hand grip toward helicopter to move forward
(i.e. to push) or toward operator to move backward (i.e. to pull).
For speed: Move proportional slider switch located on the right hand grip away from its neutral position.
Moving slider switch farther from neutral position increases speed, moving slider switch closer to neutral
position reduces speed.
For controlled stop: Slowly return proportional slider switch located on the right hand grip back to its neutral
position. Such slider switch movement provides deceleration and finally interrupts movement.

Controller

The electronic controller is located within the hand grip control panel. It is connected to a hydraulic
distributor block located within the mechanical compartment module. One hand grip sends a signal
for lifting/lowering; the other is for forward/backward movement.

Note: A spare fuse is located inside the control panel.

IMPORTANT:

Do not submit the controller to water or dust environmental conditions.
Make sure controller is protected from excessive shock and vibration.
Do not use both grips simultaneously.
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2.3 Power Supply

Figure 7: Mechanical Compartment — Power Supply

. Electric 48v motor
Hydraulic pump Batteries

Qil filter

Hydraulic Distributor
(Control Block)

Figure 2.3.1
Pump
The V1000 series tow carts are equipped with a single hydraulic pump that is used for both lifting and
ground movement. This pump is 48volts. It is connected to a valve driver controller that allows the
operator to trigger either lifting or horizontal movement. IMPORTANT: For optimal performance the
operator should only use the hydraulic system for one application at a time, either lifting or horizontal
movement.

Batteries:

Heli-Carriers use 12 volts deep cycle batteries. The V1000 series helicopter carriers require 4
batteries to operate. See section 3.3 for recommended specifications for the purchase of batteries.
Carriers may use Group24 size batteries for standard operations. Larger Group 27 batteries are
recommended for intense use operations. These offer 15-20% more range than the standard Group
24 ones. IMPORTANT: Due to the fact that electrical connections are made to various batteries (ex;
12V strobe light & 12v controller electrical system), their discharge eventually becomes uneven over
time. Considering that the supplied battery charger monitors its battery charge level to the first
battery it encounters in the electrical system, some batteries may not get charged fully if they have a
lower charge than the reference battery. In order to remedy to this situation batteries should be
individually fully charged with a manual battery charger three times a year.

Battery Charger:

A specific instruction manual for the battery charger is provided following the present manual Heli-
Carriers are supplied with a 115/230 volts battery charger. The battery charger receptacle is located
on the management panel. Only use charger receptacle for battery charger. Only connect and use
the battery charger provided with the Heli-Carrier. See section 3.3 for battery charge information.
IMPORTANT: Upon initiating a first charge, ensure to select appropriate voltage for your territory.
Failure to do so can result in serious damage the battery charger.

Fuse:

A fuse is located on top of the control panel. Its purpose is to isolate the electrical system should
there be a short circuit between the control panel and the main operating system.

Note: A spare fuse has been inserted into the control panel box for your convenience.
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Electrical Systems:

Figure 2.3.2: 12v Controller Electrical System
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Figure 2.3.3: 48v Motor Electrical System
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2.4 Hydraulic System

Hydraulic system
The hydraulic lifting system is powered by an hydraulic pump. This single system operates both the
up/down movement and forward/aft movement.

At each end of the helicopter carrier main legs, hydraulic cylinders perform the lifting operation. The
up/down lifting movement is activated by a switch on the left hand grip located on the control panel.
Operating the lifting system must be performed slowly to allow the helicopter to delicately position
itself against the counterweight arms.

At the main wheel located at the tip of the control arm, a driving motor activates forward/aft
movement. This traction wheel motor also uses the hydraulic system. Operating the forward/aft
system must be performed very delicately to prevent helicopter from rocking against the
counterweight arms.

Both hand grips are operated the same way: from the neutral zone the operator pushes switch
toward desired effect. Acceleration is performed by extending hand grip switch position farther from
neutral zone. Deceleration is obtained by slowly returning the hand grip switch back to its neutral
position. The pump is triggered as soon as one of the hand grip switch is pushed away from neutral
zone. ltis interrupted as soon as both hand grips switches are back into neutral zone.

Figure 2.4.1: Up — Down Hand grip & Forward-Backward grip

UP / DOWN FORWARD / BACKWARD
Hand grip Hand grip

The hydraulic system is subject to free movement of fluids and air from one area to another. Air can
go through the system and thus create irregular movement. Oil can move toward one side more than
the other. This is especially visible when a unit has not been used for a long time or if a unit is
carrying an helicopter with its weight resting more toward one side of the Heli-Carrier. This usually
results in one leg not lifting to the same height as the other. In order to reduce the risk of such an
occurrence always lift Heli-Carrier at its maximum height. This keeps the oil from freely moving
around the system.

Should the situation occur that oil and air pressure need to be re-balanced, follow this instruction to
remedy the situation : Lift Heli-Carrier to the very top and continue asking for lifting until you hear the
motor starting to reduce its revolution (approx. 5 seconds). Then lower the Heli-Carrier to its bottom
position and also keep pushing on the button until you hear the motor starting to reduce its revolution
(approx. 5 seconds). Repeat this complete cycle three times. This procedure redistributes oll
appropriately across the system. If situation persists, check oil pressure. Make sure it reaches 1750
Ibs when you trigger forward-backward movement (not when lifting). Should pressure be away from
this figure contact manufacturer to obtain instructions to adjust pressure. The hydraulic pressure
gauge indicates actual pressure within the hydraulic system. Pressure normally increases
substantially when carrying helicopter.

Hydraulic system requires mineral oil type no. “32”.  Oil level should reach reservoir cap indicator
tip. Ensure oil level is checked with Heli-Carrier in low position only. Should oil be added, make sure
the Heli-Carrier is still in low position. Failure to do so could result in too much oil in the system and
an overflow through the oil reservoir cap.
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The helicopter carrier is powered by a hydraulic pump motor. This system manages both the lifting
and horizontal movements. Once power has been set “On”, motion is then triggered by operating
either the Up-Down switch, or the Forward-Backward proportional switch. These components are
linked to an electronic controller located inside the control panel on the arm. This controller then
sends signals to the hydraulic distributor valve system (control block) located inside the mechanical
compartment. This control block is linked to the lift cylinders and the traction wheel motor.

See figures 2.4.2 & 2.4.3 for details.

Figure 2.4.2: Hydraulic System (Note: This diagram is also available in larger format at the end of this manual)
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Figure 2.4.3: Hydraulic Diagram
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2.5 Mechanical Features

Wheels
Recommended tire pressure for pneumatic wheels is indicated in the chart below.

Wheel Type & Tire Pressure

Traction Wheel: Vv1020,v1022,v1030 16" x 6.5” (40x16 cm) 30 psi

Support wheels

V1020: 12" x 3.5" (30 x 9 cm) 80 psi
V1022: 12" x 3.5” (30 x 9 cm) na/ Rigid wheel
V1030: 12" x 3.5” (30 x 9 cm) na/ Rigid wheel

Optional Support wheels
Rubber Wheels 12" x 4” (30 x 10 cm) na

Note 1: If additional traction is desired under challenging conditions, tire pressure may be reduced.
Note 2: When shipping helicopter carrier by air, tires should be deflated to prevent damage to tubes.

IMPORTANT: Always meet obstacles at a slight angle to help support wheels drive over them. Keep
from meeting obstacles head on as this can result in an abrupt stop to movement.
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3. UNPACKING & ASSEMBLY

3.1 Unpacking & Assembly
Red Ribbons:
If Red ribbons have been attached to the tow cart for shipping, their intention is to flag an item that
needs your attention upon unpacking.

Unpacking:
Tip: Maintain Main Module on its skid for easier assembly.

***A gpecific instruction for Heli-Carrier unpackin g & assembly is located as a first document
within this manual. We recommend consulting this in struction for additional information and
tips on how to easily unpack and assemble the unit.

Assembly:

General assembly steps: In order to ensure efficient process, assembly should be performed in the
following sequence. Use figures from section 2 and section 3 for reference. You may also consult full
scale diagrams located within section 8.1 of this manual.

A) Set-up work organization to assemble parts unto Main Module (i.e. mechanical cabinet)
Tip: Maintain Main Module on its shipping skid to help perform assembly,

B) Install & secure Legs to Main Module,

C) Install & secure Cross-shaft between Legs

D) Perform all necessary adjustments to obtain a leveled assembly

Then:

E) Install & secure Support wheel Modules to Carrier Leg assembly
F) Install & secure Traction Wheel Module to Main Module

G) Install & secure Control Arm

H) Connect hydraulic cables

I) Connect electrical cables

J) Connect batteries
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Figure 3.1.1: Assembly — General View

Support Wheels

Leg Section

Cross-Shaft

Main Module

Traction Wheel Module

Control Panel Arm
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Figure 3.1.2: Assembly — Catrrier legs

Figure 3.1.3: Assembly — Traction wheel

Figure 3.1.3: Assembly — Support wheels
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3.2 Options

Options may have been purchased with the tow cart:

OPS Option Power Supply (APU)

This kit allows the operators to extract power from the unit’s
batteries for the helicopter’s batteries. This kit is designed to be
used as a back-up system.

It offers a 24 volt power supply obtained from two of the batteries.
To use the APU, Select “1” on the heli-carrier main switch.

IMPORTANT: Ensure that Main Switch is in OFF position prior to
plugging to helicopter. Only put in the ON position once ready to
perform power transfer.
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3.3 Batteries

Battery Selection

Recommended Batteries

Quantity: V1000 series Helitowcart require 4 batteries (always use 4 batteries of the same brand)

Type: 12 volts DEEP CYCLE, (Only use DEEP CYCLE batteries).
Also known as: Recreational Vehicle (RV) or Marine type batteries

Tips: Threaded

Size: Group 24 or Group 27 (Using Group 27 batteries offers an autonomy increase of 15-20%)
Group 24: 70-85 amps hour, Group 27: 80-105 amps hour.

Size type: Group 24, dimensions: 10 7/8" x 6 3/4"x 9 7/8” | 28 x17 x25 cm

Size type: Group 27, dimensions: 12 3" x 6 ¥ x 9 7/8” [ 33 x17 x25 cm

Acid Format : You may choose WET, GEL or AGM. WET batteries have the advantage of being
inexpensive; however they require periodic maintenance to check and adjust acid level. GEL or AGM types
benefit from maintenance-free conditions because they are sealed. These are however more expensive.

Battery Installation
Remember, Red (+) is positive and Black (-) is negative.

Figure 3.3.1: Battery Wiring diagram
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Wiring Diagrams
Please consult section 8.1 Wiring diagrams at the end of this manual for sharper diagram images.

Battery Charger
Please consult Battery charger manual provided with your unit for additional and specific information.
This manual follows the present manual in your Helitowcart User Manual binder.

Battery Recharge

PRIOR TO FIRST USING YOUR BATTERY CHARGER: It is important that you make sure that the
voltage selected on your battery charger is appropriate for your territory. Failure to correctly switch
voltage button to applicable 110v or 220v can lead to major damage to battery charger.

To charge batteries carefully insert charger plug into socket located on helicopter carrier
management panel. Complete by plugging battery charger to local power supply. Carrier Main
Switch may be left in the OFF position during charging process.

As the Heli-Carrier operates with deep cycle batteries it is recommended to recharge batteries for as
long as possible but the least frequently possible, meaning that it is recommended to discharge
batteries at least of 50% of their capacity prior to recharging. This will ensure a longer battery
lifespan.

The average life of batteries is three (3) years. However, this span varies considerably depending on
use and battery age at time of purchase. A sign that batteries are failing is when batteries die
immediately or loose charge very rapidly following a full charge process.

IMPORTANT: Due to the fact that electrical connections are made to various batteries (ex; 12V
strobe light & 12v controller electrical system), their discharge eventually becomes uneven over time.
Considering that the supplied battery charger monitors its battery charge level to the first battery it
encounters in the electrical system, some batteries may not get charged fully if they have a lower
charge than the reference battery. In order to remedy to this situation batteries should be individually
fully charged with a manual battery charger three times a year.

Figure 3.3.2: Management Panel Battery Charger connection

Battery charger Control Panel
connection connection

IMPORTANT: Do not force battery charger connector entry into battery charger connection.
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3.4 Attachment devices

Introduction to Attachment system
The Heli-Carrier operates with a four point contact system. It attaches to the helicopter’'s wheel pins
with the specific attachment system (usually a hook system). Then, as lifting is slowly performed the
helicopter takes a tail heavy position. This leads the skids to rest against the counterweight arms
located toward the front of the helicopter. Safety straps can then be used to keep the helicopter in
place against these balance arms.

Attachment arms

Counterweight Arm

IMPORTANT: Ensure that the arms are located in mirror positions on left and right side of helicopter
in order to maintain a correct distribution of weight.

IMPORTANT: Ensure counterweight arms are extended correctly over the skids prior to initiating
horizontal movement.

Always set-up attachment device as much toward helicopter front as possible as this keeps the
helicopter in a stronger tail heavy position and maintains it in place better when going over bumps,
abruptly stopping or going nose down a steep slope.

IMPORTANT: Consult section 4.3 for important operational instructions regarding Attachment and
helicopter balance when using Carrier.
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4. OPERATING INSTRUCTIONS

4.1 Safety Measures

See Section 1.2 of this manual

4.2 Operation

Start-up, Set-up & Movement

1. Unplug battery charger & turn main switch ON (se  lect "1")

2. Put control panel electrical system ON  (located on top control panel)

. Select appropriate attachment system for helicop  ter type

. Set-up attachments to skids as much to helicopte r front as possible

. Extend attachment arms, insert screw pinsintoa  rms & screw nut

. Extend counterweight arms (& rotate tips as applicable) & position rubber tips over skids
. Slowly lift helicopter to maximum height (left switch located on control panel)

. Allow helicopter to take position and rest again st counterweight arms

© 00 N O 00 b~ W

. Attach safety straps to hold skid against counte rweight arms  (if needed)
10. Check for obstacles

11. Slowly trigger movement with right slider switc h (located on control panel)

Shut down

. Slowly reduce speed to a full stop

. Take safety straps off

. Slowly lower lift to bottom position

. Turn counterweight arms safely away from skids

. Unscrew safety nuts and remove pin from attachme  nt arms
. Turn attachment arms safely away from skids

. Remove attachment device from skids

. If preparing for take-off: Take carrier back to storage zone

© 00 N o O b~ W N B

. Turn control panel electrical system OFF  (located on top control panel)
10.Turn main switch OFF (select "0")
11. Charge batteries
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4.3 Understanding Critical Parameters
IMPORTANT: Personnel operating the Heli-Carrier should be made fully aware of the Heli-Carrier's

operational concept. The following are essential physics parameters that need to be understood for
safe and efficient use of the device:

Optimizing Attachment safety:

Properly using the attachment systems is essential to safe operation. In order to prevent
experiencing one hook slipping out of position and potential damage to helicopter if helicopter slides
out of the hook, ensure that the following conditions are applied:

A) Insert Attachment Hook with pin openings facing helicopter tail . See figure 4.3.1. & 4.3.2

i Slide toward helicopter REAR i
E When inserting into skid pins !

Figure 4.3.1. — Attachment Hook Openings

m Helicopter Tall

typical skid

skid pins

Figure 4.3.2. — Attachment Hook Direction
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B) Extend arm appropriately.

When performing attachment helicopter, make sure attachment pin is vertical when securing nut to
arm. Failure to do so, can impose unbalanced pressure to skid when lifting helicopter as gravity will
pull attachment system to a vertical position. It could result in pin unhooking from support bar. See
figure 4.3 3 Appropriate Arm Extension

Correct Wrong

[ N2 /

~._ -

figure 4.3 3 Appropriate Arm Extension

When performing attachment to MD500, make sure arm is extended beyond skid when attaching pin
as for this helicopter type, skids tend to extend outward when lifting helicopter from ground. By
installing the pin in a inward slanted position, it will become straight when lifting helicopter. Failure to
do so can impose unbalanced pressure to skid and result in attachment system unhooking from
support bar. See figure 4.3 4 Appropriate Arm Extension for MD500

Wrong Correct

[ ~ Q

e

(1

figure 4.3 4 Appropriate Arm Extention for MD500

B) Screw nut securely to Arm

Always screw knuckle bolt against support bar. Failure to do so can result in the helicopter slipping
out of the attachment hook when going over uneven terrain; especially if skid gets in contact with
high level terrain irregularities or slopes during Heli-Carrier movement. See figure 4.3.5
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i Always screw knuckle bolt down

i Never leave knuckle bolt
.- into the yellow support bar !
- |

partially screwed

Figure 4.3.5. — Securing Attachment Hook

C) Performing Attachment
It is important to properly install the applicable attachment system to lift for safe tow cart use. It is
important to follow the sequence indicated below to perform helicopter attachment to ground

handling device. Perform each of the following steps on each helicopter side prior to performing next
step:

A) Slowly drive carrier under helicopter (watch for obstacles), then:

B) Hook applicable attachment kit to helicopter skids (pin holes facing tail),

C) Slide carrier attachment arms out and attach hooks to extendable arm,

D) Secure attachment hook by screwing nut unto arm

E) Slide counterweight arms out so that rubber tips are positioned over skid (rotate as needed)

F) Lift helicopter

G) Attach safety strap around skids and counter weight arms (to keep nose from diving in case
of abrupt stop) See figure 4.3.6

Figure 4.3.6 - Safety Strap
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Optimizing Tail heavy position: IMPORTANT

The Heli-Carrier is designed to hook to the helicopter’'s own wheel attachment pins which are located
close to its center of gravity. As the helicopter is lifted it rocks backward on its tail. This is when the
helicopter skids come to rest against the counterweight arms that have been extended and
positioned appropriately prior to lifting. The objective is to obtain a position that ensures skids stay
parallel to ground with helicopter in light tail heavy mode.

In order for the Heli-Carrier solution to provide a smooth ride for the helicopter, we recommend that
the helicopter be maintained in a light tail heavy position. A correct balance is when a medium built
individual can stand on the skid at front and the helicopter still maintains a resting position against
the counterweight arms. As well, an appropriate balance adjustment is reached when the helicopter
rotates back smoothly to go and rest against the counterweight arms, as it is lifted from ground.

If the helicopter is set to a position that is too nose heavy its nose will fall back to the ground at the
first bump or brisk stop. If the helicopter is set to a position that is too tail heavy then the helicopter
will go rest against the counterweight arms in an abrupt and rough movement when lifting.

Optimal balance parameters have to be identified for each helicopter. This ideal balance point may
be different for each helicopter depending on how the helicopter is loaded with fuel and luggage at
each use. Fuel and luggage distribution within the helicopter have significant impact on helicopter
behavior. An initial identification of the helicopter balance in its most frequent weight distribution
configuration should be performed with the carrier; meaning finding the carrier's best configuration.
From that set-up, minor adjustments may then be needed for out of ordinary fuel and bagage
distribution as they occur.

When first using the Heli-Carrier with a helicopter some adjustment may be necessary to figure out
the best balance configuration for that helicopter. Here are steps to identify the best adjustments for
your helicopter:

A) Set Attachment hook as forward as possible (if applicable)
Set Attachment hook to the most forward position on the skid wheel pins
See figure 4.3.7. — Hook direction

use forward skid pins

i

figure 4.3.7. — Hook direction

Helicopter Rear

The same principle applies to the use of the AT1000-UNIV (EC135) attachment system: Slide
attachment forward for a better tail heavy position.
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If helicopter is still too nose heavy, then:

B) Adjust Vertical Pin Position
In order to adjust balance, the vertical pin on the attachment hook can be relocated forward or aft.
See figure 4.3.8. — Typical Attachment Hook and figure 4.3.9 — Vertical Pin Adjustment Range.

Figure 4.3.8. — Typical Attachment Hook

. Install Pin t oward this end to
-- obtain more tail heaviness

. Install Pin t oward this end to
! obtain more nose heaviness
1

Figure 4.3.9 — Vertical Pin Adjustment Range
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If helicopter is still too nose heavy and tends to fall back on its nose when stopping or when
decelerating, then:

C) Rotate Counterweight Arms

The rubber cover on the attachment arms are manufactured with various thickness to allow for
adjustment. Simply rotate the counter weight arms to obtain the favorite angle

IMPORTANT: Ensure Right & Left Carrier sides are set-up identically to prevent helicopter loosing
balance sideways during operations.

See figure 4.3.10. — Counterweight Arm Rotation

—)

Figure 4.3.10 — Counterweight Arm Rotation
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Optimizing Traction:

In weather conditions that require optimal traction, we recommend that the support arm be rotated
toward the traction wheel. This shifts the helicopter weight toward the traction wheel and thus results
in greater traction capability. See figure 4.3.11. — Weight Transfer Diagram

Note: By transferring weight to the traction wheel there is a compromise to be expected regarding
performance as the motorization system will be affected by a loss of power.

Rotating Support Arms toward
traction wheel prior to attaching
helicopter ensures weight
transfer to traction wheel

________________________

Percentage of increased
weight transferred toward
traction wheel. Higher weight
percentage on traction wheel
results in increased traction
capability

Figure 4.3.11 — Weight Transfer Diagram

Optimizing Hydraulic pressure output:
The Heli-Carrier should always be lifted to its upmost position. Doing so ensures that oil is evenly
distributed into the system and thus ensures that legs lift to the same height.

If Heli-Carried is only patrtially lifted, oil distribution within the system may end up unequal. This can
result in the helicopter leaning on one side. Should this event occur, re-cycle the Heli-Carrier
multiple times by going as low as possible and reaching the highest level at least five times. This will
evacuate the air that may have entered the piping system and will redistribute oil evenly.
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5. INSPECTION & MAINTENANCE

The Helitowcart electronic system circuits were designed to be extremely safe and reliable. However,
the user must perform quick safety checks to ensure proper operation of the Helitowcart. We
recommend performing safety checks prescribed in this manual.

Daily Inspection:

Damage: Check for damage to components.
Make sure Hand grip switches return to neutral position prior to using
Power: Make sure batteries are recharged nightly for optimal performance

Periodic Inspection & maintenance parameters:

Frequency : Every 4 months

IMPORTANT: Due to the fact that electrical connections are made to various batteries (ex; 12V
strobe light), their discharge eventually becomes uneven over time. Considering that the supplied
battery charger monitors its battery charge level to the first battery it encounters in the electrical
system, some batteries may not get charged fully if they have a lower charge than the reference
battery. In order to remedy to this situation batteries should be individually fully charged with a
manual battery charger three times a year. This restores equal battery charge into all four units.

Frequency : Every 6 months minimum.

Control System

Control panel: All components in good operating conditions.
Management panel: All components in good operating conditions.
Mechanical module:  All components in good operating conditions.
Electrical Wiring: All wiring and connections are securely mated and in good condition

Light, Fuse & Main Switch: All components in good operating conditions.

Power Supply
Batteries: Batteries are securely mated. Terminals in good condition
Batteries keep their charge when in use.
Batteries are in good condition for operation
(ie: sufficient liquid level for high performance for WET type batteries only).
APU cables : Terminals in good condition.
Hydraulic Wiring: All wiring and connections are securely mated and in good condition
Hydraulic Pump: All components in good operating conditions
(il level fills approx. 90% of reservoir)
Qil Filter: Change (once a year or 200 hours operation)

Mechanical Components

Frame, Wheels & Arms: All components in good operating conditions.

Attachment systems: Attachment Device, Pin & Nut in good operating conditions
Friction sensitive components: Lubricate as necessary (grease)

Wheels : Tire pressure adjusted as needed (See section 2.5)
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6. BREAKDOWN SERVICE GUIDE

6.1 Symptoms & Solutions

If Helicopter carrier does not respond to Up-Down h  and grip switch movement (i.e. pump
does not start), then:
a) Check that Heli-Carrier main switch it ON (in position “1”)
b) Check that the Control Panel On/Off switch is ON and stays locked in that position.
¢) Check switch output to pump solenoid
d) Check pump solenoid
e) Check pump motor
If pump starts but there is no movement , then:
a) Check solenoid up-down valve
b) Check connector on solenoid up-down valve
If Heli-carrier on-off switch does not stay on , then:
a) Open switch and position pin back into its active position.

If Helicopter carrier does not respond to Forward-B ackward hand grip control  switch
movement even if pump is operational,  then:
a) Check signal from proportional driver switch to valve driver (located within control panel)
b) Check solenoid on proportional valve
If still not working, contact manufacturer.
If proportional valve is acting erratically to hand grip movement, then:
a) Check voltage and connection to battery charger (very low batteries can be problem source)
If still not working, contact manufacturer.

If Heli-Carrier legs do not lift to equal height, 0 r one leg side is down, then:

a) Lift Heli-Carrier to the very top and continue asking for lifting until you hear the motor starting
to reduce its revolution (approx. 5 seconds). Then lower the Heli-Carrier to its bottom position
and also keep pushing on the button until you hear the motor starting to reduce its revolution
(approx. 5 seconds). Repeat this complete cycle three times. This procedure redistributes oil
appropriately across the system.

If situation persists, then:

b) Check oil pressure. Make sure it reaches 1750 Ibs when you trigger forward-backward
movement (not when lifting). Should pressure be away from this figure, contact manufacturer
to obtain instructions for adjusting oil pressure.

c) Clean divider valve

If still not working, contact manufacturer.

IMPORTANT: After applying suggested solutions, should the problem still persist, consult a
technician in an authorized service dealer. If the electronic system does not respond normally during
safety check tests, Contact a Helitowcart service center. DO NOT USE your Heli-Carrier. These
procedures are aimed at identifying operating problems. Any repair should be carried out by a
gualified technician from an authorized service center.

6.2 Electronic Self-Diagnosis

n/a
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7. WARRANTY

Helitowcart (Vanair inc.) provides a warranty for Helitowcart Heli-Carrier & Heli-Carriers against any
manufacturing defect for a period of one (1) year from the delivery date. This warranty covers the
mechanical parts as well as the hand grip control panel, the controller and the communication
cables. The battery charger has a warranty of six (6) months.

During the warranty period Vanair will repair or replace any defective part provided that it is returned
carefully packed to prevent any further damage and sent (prepaid) to an authorized Helitowcart
service dealer according to instructions provided by Vanair. Such instructions may be obtained by
contacting your dealer or Vanair. This warranty does not apply to the mechanical elements or
component damaged by abuse, negligence, accident, wear and tear or setup instruction
unauthorized by Vanair.

Vanair. guarantees the availability of components and parts necessary to the operation of the
Helitowcart products for period of (2) years from the delivery date. The present warranty is given in
place of any other written, tacit or statutory warranty. Vanair’s responsibility is limited to repair or to
the replacement of any part or component, according to the above-mentioned terms.

Exclusions and limitations: This warranty does not apply to the products which were the subject of
negligence, accident, negligent use, maintenance, defective storage, or of abnormal use. Moreover,
this warranty does not apply to products damaged in consequence of a repair or of a modification of
a component without the express assent of Vanair inc. neither with repairs and/or modifications not
carried out by an Vanair inc. authorized distributor and nor with the products damaged because of
circumstances independent of the will of Vanair inc.

This warranty is limited to repairs and, with absolute discretion of Vanair to the replacement of
defective material as expressed with the present warranty. Except for the warranty expressed in this
document, Vanair inc. does not grant, relative with its products, any warranty express or implicit, legal
or conventional, including for hidden vice, nor no implicit warranty of marketable quality or suitability
aiming at a particular use, except contrary stipulation with the present warranty.

The warranty stipulated above replaces any responsibility or obligation of Vanair inc. concerning the
damage coming or referring to the Helitowcart products. Vanair cannot, in any case, be held
responsible for the particular, indirect or consecutive damage, even if Vanair inc. were informed of
the possibility of such damage. The warranty of the distributor is expressly limited to the repair and
the replacement of non conforming products as envisaged in this warranty or to the refunding of a
sum not exceeding the purchase price of the material in question.

The stipulations above constitute the declaration of warranty complete and exclusive which applies to
the Helitowcart products and overrides any proposal or former agreement, orally or written, and on
any other communication in between Vanair inc. and a particular distributor relative to the Helitowcart
warranty. Vanair does not assume any risk related to the damage undergone in the course of
transport. Vanair inc. does not grant any other warranty but that which is envisaged above. All the
warranties, including the implicit warranty of marketable quality and suitability aiming at a particular
use are limited to the period indicated above starting from the date of purchase. Vanair inc. cannot
be held responsible for the particular, indirect or consecutive damage, from contractual nature that
results from an offence or another cause. Vanair declines any responsibility for physical injuries or
materials damage resulting from an improper use of its products, from a lack of precaution in their
use or from a modification made without its written assent.
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8. ANNEXES

8.1 Assembly & Wiring Diagrams
8.2 Operating Instruction Chart
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