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1. PRESENTATION

LOAD CELL MONITOR a strain gauge measurement interface for the TOPLINE Bus.
This device is most commonly used to measure the load on a forestay with a pin load
cell.

Load cells operating principles

Load cells operation is based on the electric resistance variation in proportion to the
bending stress applied by the load: AR = k Al

This K factor stands for the proportionality

2. OPERATION

Data is transmitted from the Load Cell Monitor to the "TOPLINE Bus" as channels:

- Forestay load in daN
- Dynamic channel

The dynamic channels can be set (name and unit) with the Toplink software.

nke 3 13_Load_cell_Monitor EN_11
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3. CONFIGURATION OF THE LOAD CELL MONITOR

The configuration of the interface is done with the Toplink software.

the sensor is correct.

Before proceeding to configurate, check that the mechanical installation of

3.1 Configuration of the LOAD CELL MONITOR with the Toplink software

3.1.1 Forestay load

This is the factory setting. In the Diagnostic section of the Toplink software,

Cfg_VDiff is set to 1.

This makes the forestay load data available on the Topline bus.

- .
¢=3 Outil de maintenance Topline (Version 2.0.9.0) e 15 e |

Flchler Réseau Optlons Langue Aide

wiC HBRAO | B

Connecté au réseau par36191009 le PC est esclave a 'adresse 02h [Mode administrater [Durée restante dans ce mode : illimitée

% [0h] Multigraphic Couleur v2.3 | Mise &jour  Diagnostic l |nfnrmahnns1
= -

[LDZh] Intarlace.USB dopiieie: W aleur | Valeur brute 1 Zone Adresse Longueur -

A lad Load Cell Monitor +1.1 )
7 eyl IMIT_TEWS_ETAI 0000k 000tk
K T OFF_TEMS_ETAI 0007k 00ath
i e CA_TEMS_ETAI 0002k 00ath
e e AB_TENS_ETAI 0003k 00ath
e ree AH_TEMS_ETal 0004k 00ath
K T __F&B_MIMSEC 00k 00ath
i e __FAB_HELLIOUR 0ath 00ath
e e —_FAB_ANNMOIS 0102k 00ath
77 ree FAR_VERS_FIRM mozh aoath
K T __RST_MINSEC 04k 00ath
i e __RST_HELLIOUR 0105k 00ath
K e __RST_ANMMOIS 0106k 00ath £
kexel ree __CPT_RESET 0107k 00ath
K T CPT_ALIM 08k 00ath
i e __TP_OM_TOTAL 0103k 00ath
e e __TP_ON 04k 00ath
e ree TEST_FR& 010Bh 00ath
K T WBOOT Moch 00ath
i e NEOOT 00Dk 00ath
e e CPT_FEOOT M0ER 00ath
e ree CPT_ERRCHKAPPLI 010Fh 00ath
K T CPT_ERRCHEDBOOT  (110k 00ath
i e __CPT_DMD_UPP 011h 00ath 4
e e __CPT_DMD_LIPT 0112k 00ath
kexel ree __CPT_SCS_UFP 0113k 00ath
K T __CPT_SCE_UFT 14k 00ath
7 0115k 0001h

Jiff 0116h 0001k
T ADF! _TOPLINE
17,:2 Configuration de la diffusion de la mesure\fdlffl tg::; glggn gggm
7797 (0) Mesure non diffusée . WDiff 078h 0001k
2777 (1) Tension Etai mal_WDiff 018zh 000tk
7777 (2) Cenal dynamique9 bel_1_vDift M3k 0oath
2777 (3) Canal dynamique 10 bel_2_vDift 0184k 00ath
7977 (4] Canal dynamique 11 bel_3_vDift 0185k 00ath
977 (5] Canal dynamique 12 bel_4_vDift 0186k 00ath =
772 (6) Canal dynam!que]j L ma o7, oL ;
= (7] Canal dynamique 14 1
(&) Canal dynamique 15 7
C (9] Canal dynamique 16 t réiilialiser
Mairtenance | Trace | Base de données
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3.1.2 Dynamic Channels

8 dynamic channels are available in the Load cell Monitor. To setup the Load cell
Monitor in dynamic channel mode, you must set the Cfg_VDiff value from 2 to 9
according to the channel used. Eight Load cell Monitors in dynamic channel mode
can be installed on the same Topline bus. They are used to display values coming
from custom sensors.

Example: Starboard runner in daN. Use of a dynamometric axis to carry out
measurement and display of "Stb Runner" as label and "daN" as unit. Refer to § 3.1.6
for the configuration of the label and unit.

Fichier Réseau Optiens Langue Aide

wiC HBENSE | B

B &- [07h) Multigraphic Couleur v2.3 Mise & jour Diagnostic ] Informations
i & [02h] Interface LISE Topline v2.9
& :_Dac: Cell Maritor w1.1 s W aleur 1 Yaleur brute ‘ Zone | Adresse | Longueur 2
e K IMIT_TENS_ETAI 0000k 0o0th
Freed KL OFF_TENS_ETal 00071k 0o0th
Frewd Keard Cé_TEMS_ETal 0002k 0o0th
e i AB_TENS_ETA 0003k 0otk
T i AH_TENS_ETA 0004k 0o0th
e i __FAB_MINSEC 0100k 0o0th
T KELxd __F&B_HELLOUR 00th 0o0th
e KEaxd __FAB_ANNMOIS 0102k 0o0th
77 e F&B_VERS_FIRM 0103k 0o0th
e e __RST_MINSEC 104k 0otk
T i __RST_HELLIOUR 05k 0o0th
e i __RET_ANNMOIS 0106k 0o0th =
T KEard __CPT_RESET 0107k 0o0th
T Keard CPT_&LIM 0108k 0o0th
eyl kexsd __TP_ON_TOTAL 0103h 000tk
e i __TP_ON 0&h 0otk
T i TEST_FRAM 0Bk 0o0th
e i WBOOT och 0o0th
e i NBOOT M0Ch 0o0th
e e CPT_FBOOT M0ER 0o0th
77 e CPT_ERRCHEAPPLI 010Fh 0o0th
e e CPT_ERRCHEDBOOT 110k 0otk
T i _ CPT_DMD_UPP M1Th 0o0th A
e i _ CPT_DMD_UPT 0112k 0o0th
e i __CPT_SCS_UPP 0113k 0o0th
Freed Keard __CPT_SCS_UPT 0114k 0o0th
7777 7 RCaLLEOOT 0115h 00ih
2 f 116k 0001h
T ADR_TOPLINE 17k 0o0th
?)13") Configuration de la diffusion de la mesure \u‘dlfﬂ. xg:;; gl ggt gggm
2777 (0] Mesure non diffusée Wit 078h 0001k
7777 (1) Tension Etai mat_/Diff 0182h ooith
7277 (2) Canal dynamique 9 bel_1_Diff 183k 0otk
7777 (3) Canal dynamique 10 bel_2_vDiff 184k 0o0th
7777 (4) Canal dynamique 11 bel_3 VDiff 0185h 0001k
¥?7? (5) Canal dynamique 12 bel 4_VDif ng8eh 0001k P
7% () Canal dynamique 13 Y o7, An L )
[ 1 ]
- (7] Canal dynamique 14
(&) Canal dynamique 15 T
G (9] Canal dynamique 16 il
Mairtenance | Trace | Basze de données

Connecté au réseau par3.6?_910.09, le PC est esclave & I'adresse 02h |Mode administrater |Durée restante dans ce mode : illimitée
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3.1.3 Gradient configuration

To set the gradient, the Gradient_VDiff value must be modified. It is set to
zero in its factorx configuration, which means deactivated. This gradient can
be set to the 10™ It corresponds to the gain in relation to the sensor sensibility.

Gradient calculation example:

In the case of a dynamometric axis with a 0,825mV/V and a maximum load
measurement of 4 tons.

The axis input voltage is 3.3V, which means:

2.7225 mV (0.825 X 3,3 =) voltage for a 4 tons traction.

Calculation of the conversion gain: 4000 tons / 2.7225 mV = 1469.23
The value 1469.2 has to be entered in Gradient_VDiff

I . - - [ R T X - —_— - ]
424 Outil de maintenance Topline (Version 2.0.9.0) - - - - " - =ARe X
Fichier Réseau Options Langue Aide

wiiC HEBESSO | B

&3 (01h) Mulligraphic Couleur 2.3 Mise ajour Diagnostic | |nfarmations |
H = ;
: E 103 Inierface USE T apline 2.9 Waleur | Waleur brute Zohe Adresse Longueur -
2 %\-J Load Cell Manitor 1.1 1
el nN INIT_TEMS_ETal 0000k 0o01h
7 KEEy OFF_TENS_ETAI 0o0th 0o0th
7 e CA_TENS_ETAI 000zh 0001h
2977 77 AB_TENS_ETAI 0003h 0001k
7977 777 AH_TENS_ETAI 0004h 000th
7 e __FAB_MINSEC 0100k 0001h
erer) 77 __FAB_HEUJOUR 010th 0001k
Y I __FAB_ANNMODIS 010zh 0o01h
e e FAB_WERS_FIRM 0103k 0001h
Y Kers __RAST_MINSEC 0104h 0001h
erer) 777 __RST_HEUJOUR 0108h 0001k
Y I __RAST_ANNMOIS 0108h 0o01h £
e e __CPT_RESET 0107h 0001h
erer) 77 CPT_ALIM 0108h 0001k
7 Ky __TP_ON_TOTAL 0103h 0o01h
o e __TP_ON 0108h 0001h
2977 77 TEST_FRAM 010Bh 0001k
7 KEEy VBOOT 010Ch 0o0th
7 e NBOOT 0100k 0001h
2977 77 CPT_FBOOT 010Eh 0001k
Y Ky CPT_ERRCHKAPPLI 010Fh 0o0th
7 e CPT_ERRCHEDBOOT 0110k 0001h
erer) 777 __CPT_DMD_UFP 0111h 0001k
Y I __CPT_DMD_UPT 011zh 0o01h
e e _ CPT_SCS_UPP 0113h 0001h
erer) 777 __CPT_SCS_UPT 0114h 0001k
7 Ky CPT_ERRCALLEOOT 0115h 0o01h
o e Cfg_WDiff 0116h 0001h
7977 ? ADR_ TDPUNE 0117h 0001k
= Bnte_Y 0164h 0001h
7 7 Dllset VDlFF 01EER 0001h
o Filtrage_Diff 0178h 0001h
7777 Reglage de VDiff DyrFormat VDl 01820 oo01h
2777 Gain dela mesure modulo 1/10eme. DiyrLabel_1_VDiff 01830 0001k
2777 (0) desactivation Dynlabel_2_VDift 0184h 0001k
Y I Dynlabel_3 VDift 0185h 0o01h
e e Dynlabel_d4 VDift 0186h 0001h et
2797 ) Pianed <kl F M o7 L _
« 1. »
(3 Tout rafraichi | &3 Rafraichir selection | & Tout réinitialiser

Maintenance | Trace | Base de données

Connecté au réseau par 36291009, le PC est esclave a I'adresse 03h |Mode administrater |Durée restante dans ce mode : illimitée
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3.1.4 Offset configuration

To set the offset, the Offset_VDiff value must be modified. This value is set to
zero in its factory conflguratlon which means deactivated. This offset can be
adjusted to one 10™ in positive or negative.

.-} Outil de maintenance Topline (Version Z.D.B_EI—u

Fichier Réseau Options Langue Aide
wiC HBEN%0 | B

R [3) (01h) Multigraphic: Couleur v2.3 Mise 2 jour Diagnostic ] T e

Lichllrtatace Lt Lonine vz Waleur ‘ Walewr brute Zone Adiesse Longueur -
Rge) Load Cell Monitar v1.1 =
R e IMIT_TEMS_ETal 0000k 000tk
T e OFF_TENS_ETAI 000Th 0001h
R o Ca_TENS_ETAl 000zh 0001h
R e AB_TENS_ETAl 0003h 0001k
e e AH_TEMS_ETaI 0004h 0001h
T o __FAB MINSEC 0100k 0001h
R e __FAR_HELJOUR 010Th 000tk
T e __FAB_ANNMOIS 010zh 0001h
e o FAB_VERS_FIRM 0103k 0001h
e el __RST_MINSEC 0104k 0001k
e e __RST_HELIOUR 0105h 0001h |
T o __AST_AHNMOIS 0106k 0001h iE
R e __CPT_RESET 0107h 0001k |
T e CPT_ALIM 0108h 0001h
R o __TP_ON_TOTAL 0109k 0001h
R e __TP_ON 0104h 0001k
e e TEST_FRAM 010Bh 0001h
T o vBOoOdT 010Ch 0001h
R R WBOOT 010Dk 0001h
R e CPT_FEOOT 010ER 0001k
e e CPT_ERRCHEAPPLI 010Fh 0001h
T o CPT_ERRCHEDBOOT 0110k 0001h
R e __CPT_DMD_UPP 0111k 000tk |4
T e __CPT_DMD_UPT 011zh 0001h
e _ CPT_SCS_UPP 0113k 0001h
e __CPT_SCS_UPT 0114k 0001k
e CPT_ERRCALLEODT 0115k 0001h
T Crg_WDiff 0116 0001h
R ADR_TOPLINE 0117h 0001k
T Pente_Diff 01E4h 0001h
0 Qftset_WDiff O16Eh 0001h
R Filtrage:_Diff 0178h 0001k
Lol 3 o prFomat_VDift 018zh 0001h
2777 Réglage de VDiff rLabel_1_VDif 0183h 0001k
299 Offset en mV de la mesure modulo 1/10eme. | ) oo s ypii 0124k 000k
7777 (0) desactivation nLabel_3_Dilt 0185h 0001k
e e Dyrlabel 4 VDift 0186k 0001h s
) frlriet] Pl kol E40T3i0 o7 AN
| 11 3
(3 Tout ratraichi ‘ @ Rahaichi selection’| %3 Tout réiniialiser

Maintenance | Trace | Base de données

Connecté au réseau par36?_9i0f]9, le PC est esclave a 'adresse 02h |Mode administrates [Durée restante dans ce mode : illimitée |

n ke 7 13_Load_cell_Monitor EN_11
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3.1.5 Dynamic channel display format configuration

To change the display format, it is possible to modify the DynFormat_VDiff
value.

the Load cell Monitor is set with factory configuration with the value
DynFormat_VDiff = 0 : factory configuration with positive value and two
decimal places.

DynFormat_VDiff = 1 : Positive display with four digits and no decimal place
DynFormat_VDiff = 4 : Positive display with one decimal place.
DynFormat_VDiff = 6 : Value displayed in degrees from 0° to 359°
DynFormat_VDiff = 7 : Positive value with three decimal places.

DynFormat_VDiff = 16 : Positive and negative value with four digits, no
decimal place

DynFormat_VDiff = 17 : Positive and negative values with one decimal place.
DynFormat_VDiff = 18: Positive and negative values with two decimal places.

5¢ Outil de maintenance Topline (Version 2.0.8.0) o S

Fichier Réseau Options Langue Aide
wiiC HBESNO | R

& [07h] Multigraphic Couleur 2.3 Mise &jour  Diagnostic ] Infnrmahnns]
FE [02h] Interface USE Topline +2.9

&w Load Cell Monitar 1.1 Waleur | Waleur brute | Zohe | Adresse ‘ Longusur -
K e __RET_MINSEC 104k 000tk
K e __RET_HELLOUR 0105k 0001k
K T __RET_&NNMOIS 0106k 0001h
K e __CPT_RESET 107k 0001k
K e CPT_ALIM 0108k 0001k
K T __ TP ON_TOTAL 0103 0001h
K e __TPON 10k 000tk
K ree TEST_FRAM 0108k 0001k
2 T VEOOT 010Ch 0001h
K e MNEOOT 1100k 000tk
K e CPT_FEOOT 010ER 0001k
K T CPT_ERRCHKAPPLI 010Fh 0001h
K e CPT_ERRCHKDEOOT 0110k 000tk
K e __CPT_DMD_UPP 0111k 000tk
K e __CPT_DMD_UPT 0112h 0001h
T e __CPT_SCS_UPP 113k 000tk
K ree __CPT_SCS_UPT 0114k 0001k
K T CPT_ERRCALLEOOT  0115h 0001h 3
e e Cig Diff 116k 0001k T
K ree ADR_TOPLINE 0117k 0001k
o T Pente_Diff 0164h 0001h
T e Offset Diff [6ER 000tk

T e Filtrage: ' Vlef 0178h 0001k
I ] Jif 0001k

0185k 0o0th

a995 (0] affichage XX_XX (mesure x100) 4 0166R 001k
777y (1) affichage XXX (mesurex 1) i 0157 0001h
ere (4] affichage XXX (mesure x 10) 0188h 0001k
2277 (6] affichage0” to 3597 01894 000tk
7777 (7] affichage X XXX (mesure x 1000) 0184k a0tk
Y2 (16 affichage +/- XXXX (mesure - 993) 018Bh anaih
TP (17 affichage +/- X00{_K (mesure*10 - 939) EC 2000k 0001k
e (18 ) affichage +/- J{_KX  (mesure™00 - 339) QuR - 2001h 0ooth
G —romeremntd0lS 2002k anaih
'?7'?7‘ e IDENTIFIZNT 2003k 000tk
e " WERSIOM_FIRM 2004h anaih
el erexd CHEAPPL 2MN5kH nnnh i

' Tout rafraichic ‘ &3 Rafiaichir selection ‘ & Tout réinitisliser

Maintenance | Trace | Base de données

Connecte au réseau par 36291009, le PC est esclave a I'adresse 02h |Mode administrater |Durée restante dans ce mode : illimitée

nke 8 13_Load_cell_Monitor EN_11
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3.1.6 Label and unit configuration of the dynamic channel

The label and unit configuration is used for the custom mode (dynamic channel) in
order to obtain a display on Multigraphic.

The label is made of 5 two digit values, allowing to write a word of 10 digits max.

The unit is made of 4 values of two digits allowing to write a word of 8 digits max.
Spaces are counted as a digit.

http://www.table-ascii.com/

(hors table ascii étendue)

Hexadécimal - | Convertir en ASCI Résultat en ASCII :
Exemple 4578656D706C6520
ASCII : { Convertir en Hexadécimal ] [ Effacer ] Résultat en Hexadécimal :

In this example, we use the website to convert the text "Example" into hexadecimal
code. The values integrate a pack of two letters. In this case "Ex" is interpreted as the
hexadecimal code "4578".

WARNING: a 7 letter word must end with a space, like in our Example.

The result needs to be converted in decimal. To do this, use the calculator available
in your OS in programming mode (see the example below). Enter a hexadecimal
value and click on "Dec" to get it in decimal format.

.
[] Calculatrice [ESHEEE ™) J Calculatrice - e e o] = S
Affichage Edition 7 Affichage Edition 7

0POB 0000 ©0OPE QB0 0EOB ©0Ge QOO0 000D @00 @0Ge 0GO@ 0000 000 @OGe 0000 0000 |
63 47 32 63 17 32
@ee8 @600 0PE@ @EG 0108 @181 @111 108 @eop ©PE@ PG 0EEE 0160 @181 @111 1989
| 31 15 2 | [ 31 15 8 |
[Mod || A || MC || MR || Ms || M+ || M- | SITR [Mod || A |[MC || MR || Ms || Ms|| M-
e ( ) B e ] e | ' '
5 — = W T i _.
S od L) B I & =] SOt 1 L e | R N | i
“IBin RoL |[RoR (| C || 7 || 8 || 9 io|| ® () Bin RoL ||RoR || C || 7 '_ 81l 9 %
@Qword || Or || Xar || D || 4 || 5 || 6 || * ||[Ux @Qword || Or |[xor || D || 4 || 5| 6 || * | v
~) Dword N | W | (7) Dword i i B
| e Lsh || Rsh - | 3 =
T filieBsbe /i min ) 12 i -3l © Mot |sh[|Rsh || E || 1] 2| 3] _
Dodet || ot || and || F 0 I ©odet || not ||ana|| F 0 | [l

nke 9 13_Load_cell_Monitor EN_11
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Enter that decimal value in Toplink. The principle is the same as for the Label and

Unit values.

K
K
e
ey
K
K
e
e

Ky
K
e
e
K
K
e
e

Dyriabel_1_VDilt

DwnLabel 2_WDift
DynLabel 3_WDift
DynLabel 4_WDift
DyrLabel 5 VDiff
Dynlrit_1_%Diiff
Dynlrit_2_Diff
Dynlrit_3_WDiff
Dynlrit_4_Diff

Example of display for Label and Unit on a Multigraphic:
Runner is the label and the unit is replaced by text ("Stdb") This enables you to
differentiate the port from the starboard runner.

nke

MARINE ELECTRONICS

Bastaque

(134
(185h
(186h
0187h
0188h
0183h
184k
013Bh

0001k
0001k
0001k
0001k
aa0ih
0001k
0001k
0001k
00a1h

10 13_Load_cell_Monitor_EN_11



3.2 Setup with a MULTIGRAPHIC display

Press and hold @ to access the menu from which you can select )’ to display
the "Sensors" page. Then select the data created by the Load cell Monitor (forestay
tension).

3.2.1 Offset configuration

Tension étai

Tension étai

3.2.2 Coefficient configuration (sensor gradient)

Tension étai

Tension étai

®0 -.g-0

n ke 11 13_Load_cell_Monitor EN_11
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Initialisation = Full initialisation of the Load cell Monitor with the factory
configuration, by default.

Tension étai

Tension étai

3.3 Managenent of several Load cell Monitors

Several Load cell Monitors linked on the same Topline network in order to control
different sensors.

Example: installation with 3 Load cell Monitors:

1 Load cell Monitor for the forestay tension. Forestay channel mode
Load cell Monitor for the two runners tension. (Dynamic channel mode)

A Warning

Only one interface programmed in "Forestay tension" on the same BUS.

n ke 12 13_Load_cell_Monitor EN_11
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4. INSTALLATION

A CAUTION/WARNING

Turn the power supply off before doing any work on the TOPLINE Bus.

4
4.1 Wiring the Load cell Monitor

Bl réseau Topline

| Sortie NMEA

Entrée Tension
Sortie Alarm

Entrée Capteur

» Connect the bus cable to a " Bus Topline" junction box as follow:
White wire to the "+12 volts" terminal
Shield to the "GND" terminal
Black to the "Data" terminal
Red is a NMEA 0183 38400 bauds output
Yellow is for an Alarm output. (Not implemented)
Green is for aux. voltage input (Not implemented)

n ke 13 13_Load_cell_Monitor EN_11
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Binder 620 4 connectors wiring.

Binder 620 4 Description | Example: Load Pin nke
connectors

1 GND (0V) Black 0V

2 Signal + White signal +

3 Signal - Green signal -

4 V+ (3.3V) Red power input +

If the traction value is reversed or remains at 0, the signal wires + and - must
be reversed on the Binder 620 4 plots connector.

4.2 NMEA output

2 proprietary NMEA0183 (38400 bauds) sentences are available on the Topline red
wire:

$PNKEV .loadcellmonitor.V1.1 dec 21 2015 16 :46 :22*30

This sentence is sent at the start. It feeds/fuels/informs the software version of the
Analog Monitor.

$IIXDR,N,x.x,N *hh<CR><LF>
\_Forestay load
This sentence feeds/fuels/informs the forestay tension

n ke 14 13_Load_cell_Monitor EN_11
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5. LOAD CELL MONITOR CHARACTERISTICS

5.1 Mechanical characteristics of the Load cell Monitor module

4 N

983

nke__

VARINE ¢

337

”" . Load celf Monitor _ICE_]

O = &

5.2 Characteristics of the Load cell Monitor

Parameter Value
Power supply: 8V -32vV DC
NMEA output NMEA 0183 38400 bauds
Weight 3009
Operational consumption @ 12 V < 20mA
Topline bus power cable @5.5mm, 4 wires + ground, length 6m
4 wires connector Binder plug / 4 connectors / female
Operating temperature -10°C / 50°C
Storage temperature -20°C/60°C
Protection rate IP54 waterproof to water projections

n ke 15 13_Load_cell_Monitor EN_11
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