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Objective measurement comparing classic manual and new Lite
Wrapper XT® wrapping method of manual film wrapping of pallets

Ergo-Design — Industrial Engineering B.V! is asked to assess the new ‘Lite Wrapper XT® ’ with
regard to physical load compared to the classic ‘4 finger method‘ of manual wrapping (two
fingers at each end of the film core).

Remark: Classic ‘4 finger method‘is in further report tekst also referred to as ‘Classic Manual
wrapping’ or ‘Manual wrapping’.

1ED has ample experience is assessments of work situations for various industries. Some references: are DAF trucks, Scania,
BOSCH Nefit, BOSCH VDT, Philips, Mars Masterfoods.
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Situation 1: Classic Manual wrapping method
Situation 2: New wrapping method with the Lite Wrapper XT®

Data

For both situations:

- Comparable wrapping film rolls are used

- Comparable wrapping tasks are performed

- Same test person is used (experienced wrapper)
- Pallet size 800*1200 mm

- Height 1750 mm incl. pallet

Measures:

- Force measurement with ‘FEF 200’ for film push forces on palletcorner

- Peakforce measurement with ‘FEF 200’ for film peakforces on palletcorner
- Peakforce measurement with Mecmesin Force Gage’for film pull force

- Video-recordings of wrapping pallet load

Analysis Physical Load

- Posture, force and intensity assessment conform EAWS?
- Expert view (Wijnand Tromp MSc. Eur.Erg. and Jaap Westerink MSc. Eur. Erg.)

lEaws = Ergonomic Assessment Worksheet. A European used, substantiated and well-known method for assessment of
(combined) physical loads.
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Figure 1: Classic manual method

20 Cast Hipack meas. 1
20 Cast Hipack meas. 2
PS 12 my TPC meas. 1
PS 12 my TPC meas. 2

January 11, 2016

Figure 2: Lite Wrapper XT® method
PS X-lite Litewrapper meas. 1
PS X-lite Litewrapper meas. 2
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FORCE MEASUREMENTS

ED Force gage and FEF measurements AVG |CF
Height [cm] approx. 150, 150 150 150

20 Cast Hipack peak pull force (N) 116,8| 92,5/ 101,3]103,53] 0,33
20 Cast Hipack peak push force FEF (daN) 3,9 3,4 2,9 3,40

PS 12 my TPC peak pull force (N) 105,1| 84,9 90,5 93,50 0,40
PS 12 my TPC peak push force FEF (daN) 44 3,4 3,5| 3,77

PS X-lite Litewrapper peak pull force (N) 41,5 44,4 47,3| 44,40 0,66
PS X-lite Litewrapper peak push force FEF (daN) 2,7 3,3 2,8 2,93
remarks

- Measured values are peakforces (see also app.2)

- Force pattern varies in time during wrapping

- Force pattern at Lite Wrapper XT® has less variation due to evenly pre-stretching of film
- Various types of film are tested (see table)

- 1daN=10N

conclusions
- At classic wrapping the corner push force is at average 37% of peak pull force
- At Lite Wrapper XT® the corner push force is at average 66% of peak pull force

recommendation

- Force measurement results become more representative if :
- measured in time
- multiple test persons would be used
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FORCE MEASUREMENTS - FEF push force palletcorner (kg) versus height (see app.3)

Hoogte [cm]

Krachtprofiel
180

W

0 1 2 3 4 5 6 7
Kracht [kg]

20 Cast Hipack meting 1 20 Cast Hipack meting 2 sm=PS 12 my TPC Meting 2 s PS X-lite Litewrapper Meting 1 s PS X-lite Litewrapper meting 2 s PS 12 my TPC meting 1

remarks

Test person has had short instruction how to handle Lite Wrapper XT®.

Test person is experienced in wrapping pallets and got no instruction on that part

At manual wrapping starting point is a lower end pallet corner where film is tied

At Lite Wrapper XT® top corner is the starting point where film is fixed between boxes,
with one free hand.
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FORCE MEASUREMENTS - FEF push force palletcorner (kg) versus height

conclusions
- Classic Manual wrapped film has a significant lower palletcorner push force
- Differences are largest on the lower end of the pallet load (up to a factor 5) and smallest

at shoulderheight (up to factor 2).

January 11, 2016 ED15-0124-005b 7
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EAWS
The EAWS! method is used to compare physical load of both situations. Following remarks
should be made:

- Both categories for Posture and Action Force are judged as relevant and applied.

- Scoring is made for the task of film wrapping of a pallet’

- Frequency and other tasks are not assessed while they are unknown.

- Scoring is performed separately per category so differences appear clearly between methods

- Results may be compared per category but should not be summed.

- A higher score means a higher physical load.

- Absolute score values are not representative as long as no day-load score is calculated.

- To compare Action Forces two handed (classic) and single handed (Lite Wrapper XT®)
should be distinguished.

L EAWS = Ergonomic Assessment Worksheet. A by the German ‘Institut fiir Arbeitswissenschaft in Darmstadt’ developed
method for the assessment of physical loads. The method is used Europe wide and is a carefull substantiated and proven
method for the assessment of (combined) physical loads..
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EAWS
- EAWS method and scores are based on following international standards :
D s
&, CEN & ISO ergonomic standards ﬁ
J— IMID>

standard CEN . fstLtLard 1ISO
EN 1005 - 5 Safety of Machinery - ISO/CD 11228 - 3 Ergonomics - Manual handling
Manual handling of low loads - low loads at high frequencies
_a;[ high freguencies
r Postures,
EN 1005 -4 Saft_ety of Machinery - ISO 11226 Ergonomics -
Evaluation of working postures Evaluation of working postures

in relation to machinery

EN1005-3 Safety of MachfsRtiON fOICES$ |so/pis 11228 - 2 Ergonomics - Manual
Recommended force limits handling - Pushing and pulling

L for machinery operation

= | EN1005-2 Safety of Machinery - ISO 11228 - 1 Ergonomics - Manual handling -
E . | Manual handling of machinery Lifting and Carrying
< - | and component parts of machinery

EAWS-PP-ED1
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EAWS - Posture score Lite Wrapper XT®

Basic Positions / Postures and movements of trunk and arms (per shift) Po g Basic Positions / Postures and movements of trunk and arms (per shift) Po
(incl. loads of <3 kg Asymmetry effects. (incl. loads of <3 kg Asymmetry eflects
and action forces of 30-40 N) Evaluation of static postures RUE:;: o B::;:ﬂ‘” Fer ';;’“"‘ [and action forces of 30-40 N) Evaluation of static postures Trunk [ Lateral |Far Reach
and/or high frequent of » A ol o and/or high frequent movements of trunk/arms [Rotation 1){Bending 1)] ~ 2)
Static postures: > 4sec 5 < |Static postures: > 4sec g
Duration {sec/min] _ duration of posture(s) x 60
T e Hovamenis 2 uration :1 — S igh o Duration  ocknky’ _dhualon :I::;:::(s‘ x60 o
[trunk bending or 10 arm lifting > E‘ trunk bending or 10 arm lifting > > 5
50, pocnin 60" per min
(%) { %] i
[sec/min] Intensy x Itensty x [sec/min] i12 itensityx | intensty x
ty ity
[mingh) Duaton | Duaton | Duraton mih) e |y
[Standing (and walking) Standi r——
ing (and walking)
2 Ti N )
Standing & walking in alteration, ‘ ‘ [ - _ |standing & walking in alteration, o
- 191 5i2 |
! 4/1'5 standing with support 919 i,o/ % 1198 O ! standing with support 0jo0jo0j0i05i1 \_‘, 1418 2 I
] -
2 Standing, no body support (for other = W | | Standing, no body support (for other
5 4 1
?| A Jrestict. see Extra points) e I &P 2 restrict. see Extra Points) i ! el e R B R ke
Bent forward (20-60°) 2i3i(6:7)95:12:18]23]32 40 é) [ [ o[y ~y[Bent forward (20-60°) 213157:95{12:18)23321 40 /5_ | |
with suitable supp 13 1251 ) W
| o, [Strongly bent forward (-60°) 3315 185i121 17121 301 38 )51 63 3 9] [3 | | | o, [Sironsly bent forward (>60°) 331 5:86i12:17121:30i 38 61 63
ek s e}
& |upright with elbow at / above shoulder | | ¢ |uprignt with elbow at / above shoulder P
&7 e 33} 65 i85i12} 17 sties| 28 5| 7T Jevel 33i s jesii2im)2inisis e |&
. ‘
6[ | |Upright with hands above head level |53} 8 i 14i19i 2633 47 60 ; 80 { 100 6| ] |upright with hands above head level |53 8 | 14} 19: 263347 60! 80 100
Sitting
Upright with back support [ ” Upright with back support Tt |
slightly bent forward or backward 0401010107 0;08511 1512 siightly bent forward or backward 01101011107 0,10 108 18] 2
Upright no back support (for other [ § A Upright no back support (for other o Vo vosbataslad s balsals
restrict. see Extra Points) 03 O FOREN S 2 3 A ESE I [restrict. see Extra Points) " .
Bent forward orit1i1si2iaiaieisinims ‘ 9[ A [Benttorward 07i1i15i2i3j4i6i8inin |
Elbow at / above shoulder level 27i4i7i10i13i16i23i30i40!50 \ ‘ 10| | [Eow at/ above shouider level 27{4i7i10i13i16;23{30}40] 50 ‘ [
[ T | \ \
Hands above head level 4i6i10i14i20i25i35 45160175 " lands above head level 4i6({10i14{20;25;35;45:60!75
Kneeling or crouching [Kneeling or
12|; y g Upright 33(6:7;90i12;15{21{27]36}45 ‘ ‘ ‘ 12| J|uprght 331617 19112116121{27136|45 !
13| ;3 Bent forward 4i6i10i14i20i25i35i45i60i75 | I ‘ ER Q Fent foneead R s s e ! !
Lg
%@ g I [
14| D 2 Eibow at / above shoulder level 6i9!16i23i33i43i62i80i108i135 I 14 \,,3 Elbow at / above shoulder level 691167233343/ 62;80;108;135
Lying or climbing Lying or climbing
- 7 (Lying on back, breast or side) arms {
15| Lo|(Lying on back, breastorside)ams | o 1 g focEo Tt ot T | 151l g 6i9i15§21{20{37 53} 113,
above head ;7%
" % — 714612 Lan ) o ks 16 % Ciimbing 67:10:22} 3350
M) o 1) 3 5 | o 1 3 B T gz 1 3 J U
- <3 L N S slightly medium
€ skghtly | medium | strongly | exveme £E . % 5 - % e
<ot | as 250 >3 b % svetched <10 15 L
o 15 25 3 o o ] 15 2 S (rokx, = & BEEE 18 1 15 2
3 never dsec 10 sec 13sec L 3 never 4sec 10 sec 13 sec 8 never 4sec 4sec 10 sec 13sec
0% 6% 15% 20% ~ 0% 6% 15% 20% & ¢ o o% L. % 20%
- - - Attention: Max. duration of evaluation = duration of task or 100%! [ Altention: correct evaluation, If duration of evaluation # 60s
Altention- Max. duration of evaluation = duration of task or 100%! | Attention: correct evaluation, if duration of evaluation # 60s |
= - + =
Postures =  lines 1 - 16 + = I[ 69 Postures = 7 lines 1 - 16 24
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EAWS — Posture score

remarks
- Score is built up out of various posture components ‘back, at/above shoulder, torsion’
- For video-analysis values see also appendix 1 and pictures below.

conclusions

- Posture is the dominant factor in the EAWS score

- The Lite Wrapper XT® scores significantly better than manual wrapping 31 versus 69
points on posture score

- Lower part of circulating the pallet at ‘Manual wrapping’is performed walking backwards

recopmmendation
- Wrapping with the Lite Wrapper XT® up or above schoulder level should be prevented
because of the weight to be carried. A redesign of the handle could improve this aspect.

January 11, 2016 ED15-0124-005b 11
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EAWS — Action Forces score Manual EAWS — Action Forces score Lite Wrapper XT®

Action forces (per minute / shift) Action forces (per minute / shift) Forces
0 7 15 25 50 Intensity x time 0 7 15 25 50 Intensity x time >
~B Frgy  ~1BFap ~12Fpy ~23F.,, Pt ~V6Furax  ~1/3 Froae  ~1/2 Frnax  ~2/3 Fonax Frmax
1 1 15 2 3.5 7 i E 0 15 2 35 7
o to fi K 8 orces onto fingers
17| TG Fogces Eo o | faad 3 6 [) 12 20 30 17| T (e.g. clis, plugs) [sec] 9 2 20 30
T — {e.g. clips, plugs) %] 5 10 15 20 33 50 T — h [%] 15 20 33 50
E 25 3 0 2 25 3
Il 15 20 o 10 15 20
25 50 Intensity x time 3 AL gy 0 15 25 50 Intensity x time >
~ 16 o, ~23F,,, Fe | 3 ¢ g P g\g ~1eFr., ~112 Frayy  ~2/3 Fpnay Fras /
. , [ Sz @) O, %65 | A - T— Tz G| 0 X /
18 DICSS oo s [sec] 12 20 18 il [sec] 9 1220 0 5 LI
whole body forces 1% 20 33 50| TWEE HAMpIG L whole bady forces [%] 1520 33 50 05 =
0 7 5 S F T T A ) 0 S SaR 10T | oy D T
- nl 8 10 12 - ) 6 s 10 12 | ONE HAMDEY
Farces Fmax onto ams [ wholo body forces | ST Upright | P15 ST Above head| P15 Finger forces [neutral 1o gender) Forces Fmax onto arms / whole body forces | _ ST Upright P40 P15 | P40 | ST Above head] P15 | P40 Finger forces (neutral to gender)
(neutral to gender) [l 235 7 [Fostire A1 (powar arip_plars ow 70%) (neutral to gender) ] 315 210] 285 A| 230 | 280 [Posture AT (power grip_ phers. ow 70%)
P15 for planving & PAD for analysic “A[ 250 == P15 for planning & P40 for analysis Al 325 200 [A] 265 | 320 e R s
= B[ 170 [Pi5]Fa0 . B| 210 ['e] 20 I's] 160] 200 @ o= @\ [P15] P40
6 ‘? gl 245 150 | 205 \ % B) 315 Bl 285 [B] 255 ] 310 L 150 | 205
B<<ﬁ§\§’, GIEED BV‘W 'C 155 Fc[ 145 FC| 705 | 740 [Posture A2 (oat o he thamb)
N/ c[110 o . C 155 | 90 | 135 ¢ 100] 140 = Toss
-\ KN Uprignt_| P15 Pl - KN Upright P40 | _KNBent | P15 | P40 [KN Above head| P15 | P40 ENA P40
A < RER A | P4o] =Ny
cle Fal 210 715 155 c'et [ 270 A| 180 | 245 [A 225 275 115 155
[of PY=5 " Tod Al 225 D |Posture B1 (b or thurb to 4 fingers) Ca1b4pC A 280 190 'A| 265 | 320 |Posture B1 (ihumb or thumb fo 4 fingers)
! Bl 215 - - — | Fe= [ 8] 250 Fe[210] 270] —= — o=
i B| 240 G BT P30 i B 325 i 8| 220] 275 Y QE// P40
2 <[5 c[730] 180 2~ 2 5] 70 Wy c 795 Fela0] Te0 Fe[To[m0] S < 55| 70
S c| 115 'c| 130 | 190 [Posture B2 (ndex or wide pinchy C 150 £ 'c| 130 | 790 [Posture B2 (index or wide pinch)
median plane SiUpright | P16 d median plane S1 Upright P40 siBent ST Above head | P15 | P40 = 7=
A 205 Al 265 ¥ [A] 2157 255 P40
Data based on the *Assembly spocific force atlas” Al 245 4] Data based on the *Assembly speciic force atias” Al 285 & ‘Al 260 | 295 50
(Wsiula, Berg, Schaub, Gitsch, Ellgaz 2008) [e[ 215 5] 195 | 240 (Wakula, Berg, Schaub, Glfsch, Elegast 2009), 8 260 B 195 | 240 [Posture G (hook. paimar, sirong pinch)
adapted neutral to gender 8| 205 B[ 210 | 240 ‘adapted neutral to gender Bi 501 o[ Z70] 240 — 3
=l e i 1 gy whes o S o ‘cl 120 el 30 Score data are materto change afer e fmal complewor| C| 155 Fc[ 700 130 Pa0
o sl prapct c[ 110 c| ofthe force atas project | 770 155 R EES 15
Achion forceEwy Bhes AT 10 Atlantion. coec evanistion, € I = " 6 = o 7 ‘Attention” Wax Pts= "Aftention: correct evaluation, f
| z e 17 | T TE| _drton o svaunion ¢ 605 2 Actionfoices = 5 lines 1718 T 17 | 500Ine 5] _ durton o valveton 60

Action Force: standing whole body pull

avg classics |20 cast Hipa[PS12 my TP(PS X light

P40 (N) 260 260 260 260
two hands / one hand 100% 100% 100% 60%
(N) 260 260 260 156
peak force (N) 99 104 94 44
avg force (N) 66,6% / 75% 65 69 62 33
intensity 0,25 0,26 0,24 0,21
intensity factor 3,1 3,5 2,6 1,6
duration 75% 75% 75% 75%
duration factor 8,5 8,5 8,5 8,5
EAWS Action Force score 26,1 29,9 22,2 13,9
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EAWS — Action Force score

remarks
- Measured peak-forces have a larger spread at ‘Manual’ than with Lite Wrapper XT®’
Assumption:
- Average values pull forces at ‘Manual wrapping’= 66% of peak value
- Average value pull forces at Lite-wrapper XT®’ = 75% of peak value because of a
smoother built up.
Allowable value for single handed pulling is 60% of two handed value
Score is determined by intensity X duration
For duration 75% of task time is assumed for actual wrapping (duration value 8,5)

conclusion

- Action Force scores are significantly lower than the Posture scores

- Action Force scores are less discriminating than Posture scores 14 for ‘Lite Wrapper XT®’
versus 26 for ‘Manual’.

- Single handed operation is relatively scoring higher on physical load.

recommendation
- Design:

- Single handed use of the Lite Wrapper XT® at low height results in a torque force
that tilts the device (see photo on pagel2), or puts extra stress on the wrist muscles.
Redesign of handle and two handed operation can improve this effect substantially.

- Single handed operating the Lite Wrapper XT® above schoulder height is difficult.
Redesign and two handed control may offer improvement.

January 11, 2016 ED15-0124-005b 13
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Note: The performed research has been practically oriented and limited in setup. Therefore
the approach is not scientifically representative. Nevertheless some relevant conclusions can
be drawn based on the results.

The Lite Wrapper XT® offers clearly advantages over the Classic Manual way of wrapping. A
comparison at task level with described measuring and assessment methods learns us:

a. EAWS Posture score is dominant and reduces significantly, with more than 50%:

* No longer working in strongly bent postures

«  Simple wrapping up to shoulder height

*  Less trunk torsion

« Lite Wrapper XT® allows double duration to equal Classic wrapping score.

b. Fulltime function execution of Classic Manual wrapping task should be avoided
based on high EAWS score that is severely ‘red’. Therefore there is a high risk on
physical overload and actions are required to prevent this.

c. De EAWS Action Force score shows a limited contribution to the total physical load.
Also here the Lite Wrapper XT® scores better than Classic Manual wrapping even
with single handed operation (increases score).

d. With the Lite Wrapper XT® it is possible to walk more forward oriented in
contradiction to the lower circulations at Classic Manual wrapping. In general this is
experienced as more comfortable and reduces physical load.

e. The pre-stretching of film by the Lite Wrapper XT® makes it possible to apply a pull
force more evenly. That means lower pull peak forces are required and a more
constant wrapping push force is applied on pallet load. Applied wraps were up to 2
to 5x tighter’with the Lite Wrapper XT®.

f.  Improved posture and more evenly pulling during wrapping result in a lower energy

consumption which allows a substantial longer persevering time.
January 11, 2016 ED15-0124-005b 14
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research
- To substantiate results in a more profound way it is recommended to:
a. Measure pulling force course in time
b. Compare Classic Manual wrapping and Lite Wrapper XT® for similar film types
directly
c. For statistical stable results repeat experiments with multiple test persons and high
spread values more times.

design

- The Lite Wrapper XT® design is a big step forward in relation to the Classic 4-finger
method of Manual wrapping. Still on details improvements are possible. Following design
change suggestions are recommended:

a. Single handed use of the Lite Wrapper XT® at low height results in a torque force
that tilts the device (see photo on pagel?2), or puts extra stress on the wrist
muscles. Handle redesign combined with two handed operation can improve this
effect substantially.

b. Single handed operating the Lite Wrapper XT® above schoulder height is difficult
based on physical load. Redesign of handle and two handed control may offer
improvement.

R
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hand sec level back flex |back rot |shoulder |remark
V230 8x 15 1|>60 10 start
23 1|>60 10, 2nd round
30, 2(~60 10
41 3]20-60 5
49| 4|<20
59 5/~0 @shoulder
1:03 63 5,5 >shoulder |notabove head
1:07 67 6 >shoulder
1:18 78 6| >shoulder
1:28| 88 finish
wraptime 73
hand V230 V231 V232 avg task day
hand sec level back flex |back rot |shoulder |remark back>60 26 24 23 243 38% 7.4%
V231 [sx 8 1[>60 10 start . L
16 1/>60 10 2nd round back 20-60 8 10 5 7,7 12% 2, 3%
23 2(~60 10
0, 0,
> hoeo . back<20 39 30 27 32,0| 2980 18%|  84,1%
42 44<20 check 73 64 55 64,0
50 5|~0 @shoulder
58 6| >shoulder
1:06) 66 6 hould
T S T back rot 10 26 24 23 24,3 38% 7,4%
wraptime| 64 back rot 5 8 10 5 7,7 12% 2,3%
hand sec level back flex |back rot [shoulder |remark >Sh0u|der 19 22 20 20,3 32% 6, 2%
V232 7x 12, 1[>60 10 start
20 1|>60 10, 2nd round
28 2(~60 10
35, 3[20-60 5
40 3,5<20 tool V237 V238 avg task
47! 4,5|~0 @shoulder
52, 5 >shoulder baCk>60
I >shoulder back 20-60 1 27 19,0 30%
1:07| 67 finish
wraptime 55 back<20 39 28 33,5 311,0 34%
tool sec level back flex |back rot |shoulder |remark CheCk 50 55 52'5
V237 7x 17, 6| <shoulder |start
22 6 >shoulder
24 6 @shoulder [2nd round back rot 10
2 ohoulder back rot 5 11 27 19,0 30%
52 3 >shoulder 10 13 11,5 18%
56 2,5|~20 5
59 2(20-60 5
1:08 68 1/20-60 5
1:17] 67 finish
wraptime 50
tool sec level back flex |back rot [shoulder [remark
V238 7] 6 @shoulder [start
10, 6| >shoulder
12 6| @shoulder |2nd round
20 5 <shoulder
27 4
35 3(~20 5
45| 2[20-60 5
53, 1{20-60 5
I I ED15-0124-005b 16
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APPENDIX 2: EAWS - Action Force score

Force Measurements

ED Force gage and FEF measurements AVG |CF
Height [cm] approx. 150 150 150 150
20 Cast Hipack peak pull force (N) 116,8| 92,5/ 101,3]|103,53] 0,33
20 Cast Hipack peak push force FEF (daN) 3,9 3,4 2,9] 3,40
PS 12 my TPC peak pull force (N) 105,1| 84,9 90,5 93,50, 0,40
PS 12 my TPC peak push force FEF (daN) 4.4 3,4 3,51 3,77
PS X-lite Litewrapper peak pull force (N) 41,5| 44,4 47,3| 44,40 0,66
PS X-lite Litewrapper peak push force FEF (daN) 2,7 3,3 2,8 2,93
EAWS calculation Action force scores
Action Force: standing whole body pull

avg classics |20 cast Hipa|PS12 my TP(PS X light
P40 (N) 260 260 260 260
two hands / one hand 100% 100% 100% 60%
(N) 260 260 260 156
peak force (N) 99 104 94 44
avg force (N) 66,6% / 75% 65 69 62 33
intensity 0,25 0,26 0,24 0,21
intensity factor 3,1 3,5 2,6 1,6
duration 75% 75% 75% 75%
duration factor 8,5 8,5 8,5 8,5
EAWS Action Force score 26,1 29,9 22,2 13,9
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Push Forces

Valuesin daN (1 daN =10N)

Height [cm] 157,5| 142,5( 137,5| 122,5| 117,5| 102,5| 97,5 82,5 77,5 62,5 57,5 42,55 37,5 22,5 17,5 2,5
20 Cast Hipack meting 1 2,047| 1,794 2,986| 4,194 2,651| 0,644 0,878| 1,008| 0,776 0,634| 1,069 1,183| 0,721 0,786| 1,857| 0,461
20 Cast Hipack meting 2 1,378| 1,098 2,059| 2,997| 2,220 0,543| 0,913| 1,111 0,462| 0,521| 1,224 1,358| 0,726| 0,754 1,780| 0,409
PS 12 my TPC meting 1 0,951| 1,098| 2,694| 3,286| 0,183| 0,215| 0,423 0,335| 0,756 1,077| 0,514| 0,693| 0,793| 0,780 1,297| 0,276
PS 12 my TPC meting 2 0,704| 0,926| 2,015 2,827| 1,380| 0,352 0,545| 0,754| 0,474 0,530| 0,991| 0,684 1,282| 0,696| 1,278| 0,347

PS X-lite Litewrapper meting 1| 2,116 2,602 4,783| 5,310{ 2,912| 1,347| 1,885| 2,929| 3,206 3,681| 4,795| 4,502| 5,702| 3,087| 2,578 0,322
PS X-lite Litewrapper meting 2 | 3,112| 2,422| 5,042| 3,888| 1,985 1,089| 2,940| 2,083| 2,502| 3,522| 3,985 4,711| 6,013| 3,204 2,658| 0,077

Krachtprofiel
180

160

NG el
I

140

120

100

Hoogte [cm]

80

60

40

20

-1 0 1 2 3 4 5 6 7
Kracht [kg]

20 Cast Hipack meting 1 20 Cast Hipack meting 2 ====PS 12 my TPC meting 2 == PS X-lite Litewrapper meting 1 == PS X-lite Litewrapper meting 2 ==—PS 12 my TPC meting 1
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