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[1.5 Pictogram Clarification

General Danger

General obligation

General prohibition

Table 4 : Reminder of the meaning of the pictograms

Ill. General description

.1 Product description

The HAPO physical assistance device consists of the following components:

e Shoulder straps : Two textile parts at the shoulders, which fixes the two springs in the front
and the belt in the back with a back strap (elastic and height adjustable). These textiles allow
for pectoral support, adjustable in width with the help of the pectoral strap.

e lLumbar belt : Textile belt positioned at the lumbar fossa and sacrum, closed with a strap and
a clip at the front. Two anti-twist straps with blue ends, connected to the thigh sleeves. Two
pre-tensioning straps with red ends, for adjusting the position of the springs, are positioned
on each side of the belt at hip level which holds the springs. A back plate in the belt allows for
lumbar support and adjustment of the back strap.

e Thigh sleeves: Two frames, each in a textile cover, are attached to the two lower ends of the
springs. The two anti-twist straps (blue ends) as well as an elastic strap around the thigh hold
the position.

e Two springs : Two cylindrical springs are connected at three points on the HAPO:

o One end is attached to the shoulder strap frames,

o The lower end is attached to the thigh sleeve frames,

o The central fixation point is located on the side of the lumbar belt via the pre-tensioning
strap, adjustable in length, disengageable or not, by a passive release mechanism with
a locking ring.
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.2 Components

> General diagram HAPO
14 l_ 16
15
13
1 12 10
8 9
17 7
6 18
5 4
1
> 3
Figure 2 Figure 3
Position | Name of the components Position | Name of the components
1 Sleeve 10 Back plate
2 Plastic armature sleeve 11 High Spring Stem
3 Spring support 12 Back strap
4 Anti-twist strap 13 Textile braces
5 Low spring stem 14 Chest strap
6 Flap 15 Brace frame
7 Textile belt 16 Spring Passage
8 Pre-tensioning strap 17 Unlocking mechanism
9 Hapo strap loop 18 Locking ring

Table 5 : Components of Exoskeleton HAPO
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> General diagram HAPO SD
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Figure 4

Figure 5

Position | Name of the components

Position | Name of the components

Pre-tensioning strap

1 Sleeve 9 Hapo SD strap loop
2 Plastic armature sleeve 10 Back Plate

3 Spring support 11 Back Strap

4 Anti-twist strap 12 Textile braces

5 Spring Rod 13 Chest strap

6 Flap 14 Brace Frame

7 Textile belt 15 Spring Passage

8

Table 6 : Components of the exoskeleton HAPO SD
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1.3 Technical characteristics

>  Size

The HAPO comes in three sizes: S1, S2, S3 to adapt to different body shapes and activities. The chart

below gives an indication of size.
Size 53" 5'5" 57"
Hapo

59" 510" | 600" 6’3" 6’5" 67" >67"

Tableau 7 : Sizes HAPO

The HAPO comes in four sizes: SO, S1, S2, S3 to adapt to different body shapes and activities. The
chart below gives an indication of size.

Size | 411" | 51" 5'3" 5'5" 57" 59" 510" | 60" 6'3" 6’5" 67" >6'7"
Hapo
Tableau 8 : Sizes HAPO SD
Some body types may require a different size of HAPO than that advised by this chart.
>  Overall dimensions
Hapo Size SO | HapoSizeS1 | HapoSizeS2 | Hapo Size S3
Dimensions
Length 88 cm 2 cm 92cm +2 cm 94 cm +2 cm 103 cm +2 cm
Width 40cm +2 cm 40cm +2 cm 40cm +2 cm 40cm +2 cm
Height 25cm +2 cm 25cm +2 cm 25cm +2 cm 25cm +2 cm
Weight
2.4lbs + 2lbsg
Noise emissions
0dB

Table 9 : Dimensions of HAPO

> Duration of use

Duration of use |

5 years* \
Table 10 :Duration of use of the HAPO

Hapo wearing time
Maximum 8h/day

* This useful life is based on the use of the product in accordance with its intended purpose and the
maintenance instructions (Cleaning, replacement of worn parts, etc.).

The design, manufacture and instructions for the intended use of the product have been determined
on the basis of the intended service life. This includes using the product in accordance with its
intended use and maintenance instructions.
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IV. Compliance and safety

V.1 Type of staff
User Personnel using the exoskeleton
Specialized staff Staff with in-depth knowledge for certain tasks with the product

Table 11 : Type of staff

It is important to respect the type of personnel for the different tasks, otherwise it could
lead to danger.

V.2 Staff gualification

This equipment is intended to be used by an operator trained in its use. The operator can install the
equipment and its accessories themself.

V.3 Proper Use

The HAPO is intended for use by a single adult user between the ages of 18 and 64. For field
deployment it is advisable that the user receives instructions from specialized personnel, in order to
be authorized to use the product. The product should only be used as a working tool for professional
purposes. The use of the HAPO does not exempt the user from complying with standard NF X35-109,
concerning the manual handling of loads. The use of HAPO does not exempt you from wearing PPE
either.

>  How it works

The posture harness is equipped with two cylindrical springs connected by a release mechanism to
activate or deactivate the support function. A clear click is heard through two spring-mounted balls
when the assist is engaged. This release mechanism does not exist for the Hapo SD option. To feel
the assistance of the system, the user must lean forward, while bending the knees. The system wiill
compensate for part of the user's trunk load by distributing it to the thighs and pectoral area.

> Use and storage environment

It is recommended that the exoskeleton be used in an open and uncluttered area to avoid impacts
that could damage the product and to limit the risk of snags.

Storage temperature range -50°F to +104 °F — Dry environment

Operating temperature range -50°F to +104°F

Not allowed Explosive environments, chemical splashes or exposure to abrasive
elements.

Table 12: Normal environmental conditions of use

> Covered morphologies

Location | Name \ Covered area (in cm)
1 Back adjustment stroke 19
2 Belt size 68 - 140
3 Sleeve size 40 - 55

Table 12 Covers of different textile parts
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V.4 Use cases

The HAPO is used when the trunk is bent. Here are the potential types of use:

» Partial flexion (between 0° and 90°); with or without load bearing; static or dynamic.

Figure 6 Figure 7

» Full flexion or hyperflexion (greater than 90°); with or without load bearing; static or
dynamic.

Figure 8 Figure 9
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» Flexion on one leg (right or left); with or without load; static or dynamic.

Figure 10 Figure 11
» Squatting; with or without load.

Figure 12

Figure 13
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V.5 Precautions for use

» Do not use the HAPO without ensuring that all fasteners are securely fastened and that the

straps are fully retracted into their designated compartments.

Do not use HAPO under clothing.

Do not twist the spring rods by hand so as not to exceed the mechanical limits of the material

due to the extreme angulation (risk of breakage).

Do not use the exoskeleton if the springs are damaged.

Do not use the exoskeleton after impact without a visual check.

Do not use a Hapo that does not fit (see Table /. HAPO size chart).

Remove the exoskeleton if skin irritation/itching occurs.

Do not hold the HAPO near flames, embers or other heat sources that could damage it.

Clean the product immediately if it comes into contact with salt water, chlorine or abrasive

substances (such as sand).

Do not use the product by more than one user, in particular:

o Transmission to a third party without cleaning the product,

o Use by a third party who has not been trained or instructed in the use of the product
by specialist personnel,

o Use by a third party without adjustment of the product to the specific needs of the user
by specialized personnel.

» In case of reuse on other persons, it is necessary to ensure that the HAPO is cleaned at regular
intervals. This will prevent contamination by germs, skin irritation or the formation of eczema.

» Do not use the product to lift a person.

» Do not use the HAPO without checking that the release mechanism is activated. If the
mechanism is properly activated you will hear a clear click. If there is no click, the mechanism
is likely not engaged and there is a risk of sudden loss of assistance.

» Do not use the HAPO with only one spring activated, this will lead to misuse of the HAPO,
causing imbalance or a fall.

» Do not go up or down stairs without deactivating the assistance (risk of loss of balance).

» Do not jump with the Hapo.

Y VYV

YVVYVYVYVYYVY

A\

f All uses not listed in the instructions as conforming uses are non-conforming.
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> PO O

>

V.6 Contra-indications

Do not use HAPO if you are pregnant

If you have back, leg or knee problems, you should seek medical advice before using the
HAPO.

The use of HAPO does not exempt you from wearing PPE.

V.7 Residual risks

Residual risks remain despite the fact that safety has been integrated into the design of the
product and additional preventive measures have been taken :
If the heat source is too great, such as flames or chemical sprays, the textile will melt and
degrade.
Spring release due to strap breakage on the sling frame could cause imbalance.
Incorrect setting of Hapo could result in discomfort or injury.

V.8 Incidents

Domage of an element

Remove the product and do not use it again,
Contact your branch or distributor.

Checking the condition of your HAPO

Remove the product,

- For springs: Check that the colour of the spring cover is uniform. If you see a different
colour it means that the spring is weakened. In this case, the HAPO should not be used,

- For plastic parts: Check that there are no visible cracks on these parts. If there are, do not
use the HAPO before contacting your agency or distributor,

If in doubt about any of the parts, contact your distributor.

0 If there is a question about the condition of the device, remove the HAPO.

Operating procedure

V.9 Unpacking

e Check the outside of the box before opening. If
damage is found before opening, take a photo of
the package,

e Openthe box, check that the delivery is complete.

e |f damage is confirmed on opening, contact your

distributor.
Figure 14
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V.10 Setting up and adjusting the Hapo

> Preparation before fitting

1: Open all the fasteners below

Chest strap Belt Thigh sleeves

Figure 15 Figure 16

Figure 17

> |nstallation of the shoulder straps

Be careful not to twist
the shoulder straps.

Figure 20

Figure 19

Be careful not to twist the
chest strap

Figure 21 Figure 22

Figure 23
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4 : Adjust the height of the chest strap for a comfortable fit.

Figure 24

Figure 25 " Figure 26 Figure 27
Pull the "T" part of the Pass the "T" part through the Pull the chest strap completely out
chest strap towards the middle slot. of the shoulder strap frame.
outside of the shoulder

strap.

Figure 28 o Figure 29 Figure 30
Tuck the "T" part of the Pull the strap and hide the "T" part Fold the chest strap down to close
chest strap into the top of the chest strap under the it
slot. shoulder strap frame
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Be careful not to have one side of the
chest strap higher than the other

Figure 31 Figure 32

5 : Tighten (or loosen) the chest strap. The user should not feel constricted.
Position the pectoral support point by adjusting the chest strap according to the area you feel most
comfortable: - If you feel discomfort in the chest area then loosen the chest strap.

- On the contrary, if you feel discomfort in your shoulders, we advise you to tighten the chest
strap.

The neck must be kept clear.

Figure 33 Figure 34 Figure 35
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> Fitting the belt
6 : Position the belt at lumbar level, bringing the back of the belt in contact with your back.

Figure 37

Figure 38 Figure 39
8 : Tighten the strap, then store the excess in the elastic loop.

Figure 40 Figure 41
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> Back strap adjustment

If the shoulder straps or back strap are pressing hard against your shoulders or are too loose, the back
strap should be adjusted.

Figure 42
9 : Open the flap on the back of the belt.

Figure 43

Figure 44 N " Figure 45 \ /'r 46
10 : Open the hook and loop fastener and undo the back strap from the back plate.

Figure 48

Figure 49 Figure 50

11 : Adjust the back strap to your liking by passing it through the various slots in the back plate. (This
is only necessary for the first installation or after each wash).
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Figure 51 Figure 52
Depending on the size of your HAPO (SO0, S1, S2, S3) The following chart gives an indication of which
slot to put the backstrap through.

High

slot
Central v e
slot L ——

Mounting
direction in the
belt

Low slot | © —

R

Slot Low Central High
Hapo Size

Table 14: Abacus linking HAPO sizes and backstrap adjustments

Figure 53

A different adjustment than the one recommended may be necessary depending on your body type
if the shoulder and back straps continue to press hard on your shoulders or if they are too loose.
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> |nstallation of the sleeves

12 : Check that the springs (right and left) are unlocked to simplify installation. This step does not exist
for the HAPO SD as it cannot be disengaged

Figure 54 Figure 55

Figure 56
13 : Loosen the anti-twist straps (blue ends) and the elastic holding straps.

Figure 57

Figure 58 Figure 59 ) Figure 60
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14 : Position the sleeve on the thigh.

Figure 61
15 : Attach the straps to the inner side of the sleeve, taking care not to twist the two straps. The elastic
holding strap should go around the thigh.

Figure 62 Figure 63

A Be careful not to twist the straps.

Figure 64 Figure 65

Page 19 sur 44



e r O Type of Notice Reference : NOT-001

document :

rd
a n te Title of the Instruction Manual Hapo.2 and Hapo.2 SD Review : A

soLuTIONSs ErGonomiaues  dOocument :

Be careful not to run the anti-torsion strap (blue ends) over the spring. There is a risk of
breaking the spring.

Figure 66 Figure 67

16 : Adjust the elastic retaining strap with the hook and loop fastener (this is only necessary for the
first application or after washing).

Figure 68 Figure 69
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Be careful not to overtighten the elastic support strap, as this can lead to poor blood
circulation.

Figure 70 Figure 71
17 : Adjust the anti-twist strap (blue ends) to remove slack. These settings can be saved for the next
use.

Figure 72

Figure 73
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> Switching on the assistance
A Check that the release mechanism is correctly positioned in the straps.

Figure 74
18 : Grasp the locking ring between your thumb and forefinger.

Figure 75
19 : Push the springs forward so that they are properly aligned.

Figure 76 , Figure 77
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20 : Keep the springs aligned and move the locking ring down to the stop until you hear a click.

Figure 78 Figure 79

Be careful to lower the locking ring completely. Risk of sudden loss of assistance if the
ring is not engaged correctly.

Figure 80 Figure 81
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> Spring tension adjustment

21 : Align the springs with the hip by pulling on the red pre-tensioning straps.

Figure 82 Figure 83

A Be careful not to stretch the pre-tensioning strap beyond the hip (risk of breakage and
injury).

Figure 84
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If the tension is too high, reduce it by pulling on the buckles of the pre-tensioning straps (red
ends).

Figure 85

The Hapo.2 is ready for use.

Figure 86
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V.11 Removal of the Hapo

> Deactivation of assistance

1 : Grasp the locking ring between your thumb and forefinger.

Figure 87
2 : Apply forward pressure to the springs so that they are aligned.

Figure 88
3 : Keep the springs aligned and pull the locking ring up to the stop until you hear a click.

Figure 89 Figure 90
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> Detach the various clips from the HAPO

4 : Undo the clip on both sleeves.

Figure 91 Figure 92
5 : Undo the belt clip.

Figure 93
6 : Undo the tie on the chest strap.

Figure 95 Figure 96
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> Remove the HAPO

7 : Remove the Hapo.

Figure 97 7 Figure 98 ] Figure 99
8 : Hang the HAPO on a hanger for storage and close the various attachments (chest strap, belt and
sleeves).

" Figure 100

V.12 Setting up the Hapo SD

The steps for setting up HAPO SD are similar to HAPO, but to facilitate this, some steps are in a
different order:
> Preparation before fitting (page 12)
Fitting the belt (page 15)
Fitting the sleeves (page 18)
Installation of the ramps (page 12)
Back strap adjustment (page 16)
Adjusting the spring tension (page 24)

vV V. V V V
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The morphological adjustments (strap length, tension, etc.) are identical. The "Activate assistance’
step cannot be performed for the HAPO SD.

Figure 101
The Hapo.SD is ready for use.

V.13 Removal of Hapo SD

1 : Undo the fastener on the chest strap and remove the shoulder straps like a backpack

Figure 102
Figure 103
2 : Undo the clip on both sleeves.
Figure 104 Figure 105
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