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Insult to injury — losing fruit to
bruising
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“What if we don't change at all ...
and something magical just happens?”



Why do the study?

% NOT Bruised
On the Farm % of BIN
Inside 74% 95%
Sides 15% 97%
Bottom 11% 95%
Total 95%

We know we bruise fruit in handling bins, we
just don not know how much and where!



G-force measured inside the bin

G-FORCE: Vol kratte appels vervoer op teerpad, Lindeshof na Du Toit Pak
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Bruise % between FG and CTR

After transport to pack house
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2500 Apples / Bin
375 Apples
120 Count
3.1 Box / bin

% Apples bruised (PLD) FG vs CTR after transport to pack house
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CTR Fruitguard
CL1 58% 67%
CL2 33% 26%
CL3 9% 7%
# Bins 300 300
Kg fruit/bin 345 345
Tot kg fruit 276 000 276 000
Kg/ Box 18.5 18.5
# Boxes 14 919 14 919
# CL1 Boxes 8 653 9 996
Diff # Boxes 1343

# Box CL1/ bin more

1.7




Goldens at Lindeshof — beste best pack out ever with FG!

Also”protects” quality of other investments like netted and reflective muclh

Orchard t/Ha Netted OR% % CL1
LS12 73.93 72% 77%
LWO05 74.79 Drape net 83% 84%
LKO4 111.48 Drape net 95% 79%
LKO7 100.84 Drape net W W
LS18 77.04 75% 79%

83% 80%



Farm QC —where sample is taken vs




Bin position on trailer and in stack

Bin 3 = most of bins in trailer vs Bin1(We still see the impact, even thou we know it!)(SPEED and lack of suspension).
Bottom of the stack > more handling with forklift (high impact single event).

Forklift handling (on the farm and pack house).

Impackts inside the bins durring transport to pack
house (FG vs CTR)(Bin 3 STD bin trailer)
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Speed adjustment

18/12=1.5
New speed limit

On the Farm

gravel 20
On the farm tar 40
TFT > Fonteintjie 80
Fonteintjie > Wadraif 50
Wadrif > Gydo 80
Gydo 50
Gydo > Hamlet 70
Hamlet 50
Hamlet > Ceres 70
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G'sinside bins

Effect of speed on impacts of STD bin trailer
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Effect of speed on G's logged in different bins on STD bin

trailer
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STD bin trailer position comparison
(46% #, 61% in Tot , 28% AVE)

Placement of juice bin (class 3 culled fruit).

Comparison between bin positions on STD 7 bin Ave G value between Bin positions on STD bin
trailerin 1 hour (Values inside the bin). trailer inside the bin
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Speed Between 5 and 10 km/h (WRONG!)
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STD BIN trailer at slow speed @ < 5km/h

GOOD ROAD conditions
Effect of Gs inside BIN3 on STD bintrailer over 2.3kms at slow G Values insdie the bin of STD Bin trailer at SLOW SPEED OVER 2.3
speed kms
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* This is the speed we
travel in practice

* Even at slow speed we
see the impact

* Even lower G values
measured on the trailer

* High values inside the
bin
* The effect of no
suspension



TORSION BARS
BACK TO THE FUTURE
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Torsion bar (Very old model)

Device Data Export

Ry agter
Device Data Export for 15B-L15-439952 - 439952 - 05/03/2024 Posisie 3 Posisie 2
Date Logged (SAST (+02:00)) Log Reason Speed KmH | Heading Degrees | [Analog 18 | Analog 19 | Analog 20 996 930 517
05/03/2024 14:39|Start Of Trip 8 290
05/03/2024 14:41|Distance Travelled 16 152 1.43
05/03/2024 14:42|Elapsed Time 15 152
05/03/2024 14:43|Elapsed Time 11 130
05/03/2024 14:43|Elapsed Time 14 120
05/03/2024 14:44|Elapsed Time 9 72
05/03/2024 14:45|Elapsed Time 12 82
05/03/2024 14:45|Elapsed Time 13 70
05/03/2024 14:46|Elapsed Time 11 132
05/03/2024 14:46|Elapsed Time 14 156
05/03/2024 14:47|Elapsed Time 7 156
05/03/2024 14:48|Elapsed Time 3 102
05/03/2024 14:48|Elapsed Time 0 118
05/03/2024 14:49|Elapsed Time 5 70
05/03/2024 14:49|Elapsed Time 6 54
05/03/2024 14:50|High G Event 6 54 9294 5539 140
05/03/2024 14:50|High G Event 6 54 13 006 8220 110
05/03/2024 14:50|Elapsed Time 7 54
05/03/2024 14:51|Elapsed Time 6 56
05/03/2024 14:51|Elapsed Time 0 60
05/03/2024 14:52|Elapsed Time 0 66
05/03/2024 14:53|Elapsed Time 0 56
05/03/2024 14:53|Elapsed Time 0 60
05/03/2024 14:54|Flansed Time 0 112
439952 402673 + <« amm

* Even at slightly
faster speed, we do
net get impacts on
the trailer

* If we do get high
values on the trailer,
Is not always
transfered to the
fruit.

* |[F you drive slow with
this, you will ALWAYS
be safe



TRAILER SET
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FARM|LDH | LDH | NGD |NGD | NGD
Route D B B B
G-Value | 1| 22| 54 |39 19
(>1.09/km)
L 23 15| 25 | 2 | 16
(>1.09/Km)
3 km drive] 3 3 3 3 3
Gvalue 28 | 10 41 23 | 9
35% 23%




New software will send automated reports on drivers

High G Trip Report - > 4.5¢

High G Trip Report (Kratstel, Kratstel met TB) - 06/02/2024 to 14/02/2024 EVENTS > 4.5¢g
Asset Type Asset Distance (km) | High G Count Per km
Kratstel Total - 10A-L10-440223 (41) 65.85 4 936 75
Asset Type Asset Distance (km) | High G Count
Kratstel Total - 10B-L10-440221 (62) 97.72 9298 95
Asset Type Asset Distance (km) | High G Count
Kratstel met TB Total - 13A-L13-402669 (52) 59.78 2 313 39
Asset Type Asset Distance (km) | High G Count
Kratstel met TB Total - 15B-L15-439952 (45) 62.35 816 13
Asset Type Asset Distance (km) | High G Count
Kratstel met TB Total - 3A-L3-440254 (43) 88.62 1044 12
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BOG STD vs BOG AIR — Same route + Speed

Trip History o ® oA .y Y ot iy : Trip History o
BOG 3 STD-440312 v 7, BOG 13 AIR-439944

09/04/2024 Tue g < > B | - b 09/04/2024 Tue =]

NGD Laaiblad na DTV to NGD FARM -+ & 4 g\ ‘ Prince Alfred Hamlet to NGD FARM - + &
Hoof Laaiblad f . LN U Hoof Laaiblad

08:36 to 09:13 (37 mins, 13 secs / 5.08 km) | . | ¥ y 07:57 to 08:03 (6 mins, 40 secs / 1.59 km)

Max Speed: 25 KmH il Y | % Max Speed: 14 KmH

Stop Duration: 19 mins, 58 secs Stop Duration: 48 mins, 46 secs

Prince Alfred Hamlet to NGD FARM - 4 &
Hoof Laaiblad

08:52 to 09:11 (19 mins, 12 secs / 3.56 km)

Max Speed: 18 KmH

Stop Duration: 23 mins, 56 secs

10.08 km

1/2 trips 49 mins, 54 secs

1/3 trips 42 mins, 30 secs




SPEED + TURN in STD BOG

Angle + speed > increased risk

09/04/2024 09:42:03
Speed: 12 KmH (- KmH) <«
Log Reason: High G Event <«
Position Accuracy: £18m

Battery Voltage: 7.3V

Internal Temperature: 22.9 C

Cellular Signal Strength: Excellent
Loaded Battery Voltage: 7.1V

Battery Percentage (remaining): 82.9 %
Ignition: On

09/04/2024 09:59:45
Speed: 11 KmH (- KmH)

Log Reason: Elapsed Time

Position Accuracy: £31m

Battery Voltage: 7.3V

Internal Temperature: 24.1 C

Cellular Signal Strength: Excellent
Loaded Battery Voltage: 7.1 V

Battery Percentage (remaining): 82.9 %

gﬁf;eogg 2013054 Latitude: -33.2012601

’ Longitude: 19.3380445 Longitude: 19.3379459

- Odometer Reading: 1 015.20 km Odometer Reading: 1 011.01 km
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BOG STD - Speed and turning

Reduce speed when turning (Below 7km/h)

Straight = 12km/h

Gs inside the bin
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BOG STD Speed vs Gs inside the bin
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09/04/2024 09:36:22
Speed: 8 KmH (- KmH)

Log Reason: High G Event
Position Accuracy: £17m
Battery Voltage: 7.3 V
Internal Temperature: 22.8 C
Cellular Signal Strength: Excellent
Loaded Battery Voltage: 7.1V

Battery Percentage (remaining): 82.9 %
Ignition: On

Latitude: -33.2026617
Longitude: 19.3310695
Odometer Reading: 1 009.69 km

BOG STD

Effect of crabbing on 60° angle turn
SPEED IS TO FAST
Effect on chassis and inside the bin!

54 09/04/2024 09:35|Elapsed Time / 16 \
55 09/04/2024 09:35(Elapsed Time 8 .
56 09/04/2024 09:36|High G Event ' 8 ‘ TURN + CRABBING
57 09/04/2024 09:36|High G Event 8
58 09/04/2024 09:36|High G Event 8
59 09/04/2024 09:36|High G Event 8
60 09/04/2024 09:36|Elapsed Time 14
61 09/04/2024 09:36(High G Event \ 14 /
62 09/04/2024 09:36|Elapsed Time 16
- ‘ ‘ NS




BOG AIR - Same TURN, SAME SPEED

Pick up the HIGH G event on the Frame

Travel at faster speed

Does not get the effect in the BIN

[\

SPEED HEADING

09/04/2024 09:53:38
Speed: 14 KmH (- KmH)

Log Reason: High G Event
Position Accuracy: +30m
Battery Voltage: 7.3V
Internal Temperature: 158 C
Cellular Signal Strength: Excellent
Loaded Battery Voltage: 7.1V
Battery Percentage (remaining): 79.6 %
Ignition: On

Latitude: -33.2029334
Longitude: 19.3309059
Odometer Reading: 1 300.70 km

G GinBIN

09/04/2024 09:52|Elapsed Time 4
09/04/2024 09:53|Elapsed Time 14 2
09/04/2024 09:53(High G Event 14 2|
09/04/2024 09:53|High G Event 14 2
09/04/2024 09:53|High G Event 14 2
09/04/2024 09:53|Elapsed Time 13 54

N




RED ANT BOG with AIR suspension

Safest option to transport fruit
Faster speed, longer distance

(Remember, we are looking at the worst bin!

BOG AIR Gs inside the BIN vs SPEED
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Unloading when fork lift handles the bins

Big impacts

Can cause a lot of damage!

Device Data Export for Kratstel 29 - 401685 - 401685 - 27/03/2024
Date Logged (SAST (+02:00)) Log Reason Speed KmH | Analog 18 | Analog 19 | Analog 20 249 | 743 581
27/03/2024 11:49|Elapsed Time 0
27/03/2024 11:50|Elapsed Time 0
27/03/2024 11:51|Elapsed Time 5

27/03/2024 11:51
27/03/2024 11:52
27/03/2024 11:52
27/03/2024 11:53

Elapsed Time
Elapsed Time
Elapsed Time

Elapsed Time

 Unload

* Dren

ch

Stack
Un stack again
Truck loading

Aap Satellite

27/03/2024 11:51:29

Speed: 5 KmH (- KmH)

Log Reason: High G Event
osition Accuracy: +9m

ernal Temperature: 22.1 C
ellular Signal Strength: Excellent




Multiple handling of bins!
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Forklift fitted with Vibration Damper vs Standard
Unloading bins at cold room Pallet movement
31 Mei 2023 30 Mei 2023
Standard Vibration Damper Standard Vibration Damper
km 3.3 6.1 4.7 6.3
Total g value / day 529 576 414 314
g value / km 159 94 87 50
# events >1.5g / km 48 29 29 17
Number
>1.5g 161 177 139 106
>3g 87 93 59 43
>4g 44 41 25 14
>5g 10 7 3 3
Improvement 40% 42%
# Events / km
>1.5g 48 29 29 17
>3g 26 15 12 7
>4g 13 7 5 2
>5g 3 1 0.6 0.5
% Improvements
>1.5g 40% 42%
>3g 42% 45%
>4g 49% 58%
>5g 62% 24%




EARLY | LATE
MAJORITY = MAJORITY

LAGGARDS

Vibration dampers on forklift -

INNOVATORS

30 min on each of the below actions STD STD VD VD
G-Value G-Count G-Value G-Count
>1.09 >1.09 >1.09 >1.09
Picking up bins from the trailer
Unloading |and placing back 114 36 53 17
Placing on cement floor and
Unloading |picking up 163 40 60 17
Staking and destacking in cold
Stacking room 256 71 140 46
Trip from cold room to tipping
Driving area 76 29 31 16
Total 609 176 285 96
Difference 324 80
G-Value G-Count
>1.09 >1.09
V-Damper Improvement 53% 45%

Stacking was done, 3, 6 and 9 bins high



Why do we have to change?
We need to close the circle, to get full value of
Investments

impackts inside the bins durring transport to pack ¢ We have tO Close the.CirCle |f we
house(FG vs CTR) want to reduce bruising.

* It's not just the pickers!

e Surface of the road on the farm.
* Travel speed of the bin trailers.
40 e FORKLIFTS!!!!!

* Travel speed of the truck.

* We have technology that can help

60

50

30

20 us evaluate our steps
. * Easier to identify and measure
I I 478 differences.
’ Tot G value # Events Tot Gvalue nts Tot Gvalue # Events * Make use Of FrUitguard linerS!
Orchard-Loadbay |  Trucktranspor Unload pack house i It always prOteCt the frUit.

m Fruitgaurd BIN3 Control BIN3
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 Can keep the speeds the same!

* Blue arrow: Logger




