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TS1

Damemae  © 'IS1 1s an advanced tank sender based on

m*ﬁ:ﬁ:"rﬂ% E the ultra sonic measurement technology.

B« Same tank sender can be configured via
software to support:

— 240-330hm gauge, 10-180ohm gauge and 0O-
Svolt DC meter

— All size tanks with depth up to 2 meters
— Accurate measurement for non-linear size tank
— Standard SAE 5 mounting hole and easy fit

TS1 Tank Sender




TS1-PK Programming Kit




TS1-PK

e TS1-PK s the programming kit for the TS1
tank sender, which enables TS1 to be pre-
programmed for target tank via a computer

USB port.

e (Consists of one interface box and one USB-
to-Serial converter cable.

* One 9V battery must be installed into the
interface box before use.

s .

TS1-PK (battery not included)




Battery Installation

e Install the 9V battery into the TS 1-PK
interface box as shown below.

e Put the back cover on with four screws
provided with the TS 1-PK Kkait.

TS1-PK without 9V Battery TS1-PK with 9V Battery installed




Connection

e The following diagram 1llustrates the
connection between TS1 and TS1-PK,
computer and TS1-PK.

e The computer will be running the TS1
Programming software, called “TS
Programmer”.

151 1ANK Sender Interfece BoW + USH-to-Seral Corverser Cable
(BEF 1Y 151 [BEI' %N 157-I"K!

Lampuler wath USH 1o




USB Dniver

e © USB Driver needs to be installed on the
m ¢  computer for the USB-to-Serial cable.
B . Available for download from the BEP

website www.bepmarine.com under
Technical Information and Downloads.

e USB Driver Installation
— DO NOT plug in the cable before installation.
— Runs under Win98, 2K, XP and Vista.

— Double-click the installation file and follow the
on screen instructions.

— Detailed instruction 1s also available from
Technical Information and Downloads.




TS1 Programming Software

= TS Programmer 5 II:Ilﬂ
File ComPort Mon-Linearization Help
—Senszor Parameters | [ Tank Lineanzation Parameters
Set Level & =20% of Tank Level
f20
Fluid Type Set Level B = 40% of Tank Level
|Water j |4|:|
Set Top Limit [Milimetre] Set Level C = B0% of Tank Level
[10 |50
Set Bottam Lirnit (Millimetre] Set Level D = B0 of Tank Level
[2000 feo
1inch = 254 millimetre

Current Settings:

Read Device |
Program Device |
Restore Default |

Exit |

|com4, 2600, Br1




-~ MARINE

TS Programmer

e TS Programmer 1s a 32-bit Windows
application that runs on a computer to pre-
program the parameters of TS1 via TS1-PK.

e Parameters include:
— Output Type: 0-5V, 240-33R, 10-180R
— Fluid Type: water, petrol, diesel, waste
— Top Limit in Millimetres
— Bottom Limit in Millimetres

— Linearization Parameters

10



-~ MARINE

Obtaining TS Programmer

e Available for download from the BEP
Marine website www.bepmarine.com under
Technical Information and Downloads.

e TS Programmer Installation
— REMOVE any old version before installation
— Runs under Win98, 2K, XP and Vista.

— Double-click the installation file and follow the
on screen instructions.
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Running TS Programmer

e After installation, a shortcut called “TS
Programmer” will be created on the
Windows desktop.

e The “TS Programmer” shortcut can also be
accessed from the Windows Start menu
under Programs BEP Marine.

 Double-click the shortcut to start the TS
Programmer software.

12
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Selecting Com Port

e At start-up, you will be prompted to select
a COM port for TS Programmer.

e If the USB-to-Serial cable has not been
plugged into the computer’s USB port,
click the Cancel button. Otherwise, select
the COM port with the highest number and
click the OK button. *

x|

Select the COM port

from the pull-down list Port {comi x| Baudrate {o50p [

> [Com

Click the OK button to P R — | Fovesntrel fuone () ]
open the COM port Databits m Stop [1 5 ~]
Click the Cancel button to > ok Cancel |
NOT select a COM port A

7

*You may need to select a different COM port if the one you selected does not work.




User Interface

Three Output Types:

i
* VOltage 0-5V File Com Port  Mon-Linearization  Help
. Resistive 240 — 33R —Sengzor Parameter —Tank Linearization Parameters |
Lo Output Type Set Level & =20% of Tank Level
* Resistive 10-180R * [Votage 0-5 = M
. Fluid Type Set Level B = 40% of Tank Level
Four Fluid Types: —» [wate =] [22
» Water Set Top Limit [Milimetre] Set Level C = B0% aof Tank Level
* Petrol a0 I
) Set Battam Lirmit [Millimetre] Set Level D = 80% of Tank Level
* Diesel [1315 [43
+ Waste 7 1 ineh = 25 4 milimetre
Top Limit (TL) is the Current Sethings:
distance from the tank top BEP T51 Beatdesy
to the fluid surface that will i S
be considered as full tank. Fluid Type = 0 ='w/ater Gl
Top Limit =10
B ottarn Limit = 1315
_ Lin_levels = 0,11, 23, 35, 49, 100, Riestore Defaul
Bottom Limit (BL) is the
distance from the tank top to Exit

the fluid surface that will be

|Dew'|:e read successfully! |CCIWI4J 9500, 3M1

considered as empty tank.
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User Interface (cont)

_igfq| Hinearization Parameters:
Eile Com Port  Mon-Linearization  Help v * A =% Volume @ 20% of BL
~Senzor Parameter —Tank Linearization F'arameters—ﬁ/ B = % Vol @ 40% of BL
*b= olume 0
Output Type Set Level & =20% of Tank Level ° °
|"-.-'IIII||ZEQE|:|'5"-.-" j |'|'I * C =% Volume @ 60% of BL
Fluid Type SetLevel B = 40% of Tank Level D =% Volume @ 80% of BL
|Water j |23
St Top Limit (Milimetie] Set Leval C = 0% of Tank Level Current Settings box
10 E3 displays the communication
Set Battam Lirmit [Millimetre] Set Level [ = 80% af Tank Level / status and Il’eadln.gS from the
EE 13 / targgt TS1 including firmware
version.
1inch = 25.4 millimetre J .
Press the Read Device button
UG EEI .~ toretrieve the firmware
BEF T51 — Eleaaideti version and parameter values
Appl: 1.1
S _ from the target TS1.
Fluid Type = 0 ='W ater Program Device - .
Top Limit = 10 ~~ Press the Program Device
Ei?.E?ET,;gT E{ilﬁlilél 35, 49,100, Restore Default butto n. to co nflg u.re the target
X TSt with the defined parameter
Exit \ values.
|Dev|'|:e read successfully! |CDM4, 9500, 3M1 Press the Restore Default

button to restore the target TS1
* BL = Bottom Limit to its factory default values.




yw] wopog———

Hwq doy
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Top & Bottom Limits

TS1 -~ ToFuel Gauge
Extra Capacity .
————— — = — — — — .o e € Full Tank Level
Fuel Tank
___________LH_HH-#-&-;: <« Fm Tank 1 pval
Reserve Capacity Pty
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[inearization Parameters

Uamemsae  © [inearization parameters are used to adjust
- IARINE the measurement accuracy for non-linear
fuel tanks.

e A fuel tank i1s non-linear if the tank height 1s
not proportional to i1ts capacity.

Linear Fuel Tank Non-Linear Fuel Tank




Linearization Parameters (cont)

e Four level parameters, A, B, C, D, each
represents the % fuel volume at 20%, 40%,
60% and 80% of the tank’s bottom limut.

 For linear tank, A=20, B=40, C=60, D=80

L oss Sactior View of Tank

I:TIJ e Level D =% Vol ne & 80% of BL
=

o [ el 030 S Volu e @22 60%0 ol Bl
= S —— K £i

- .

= — Lowe: B =% Volume ¢ 40% of BL
™

— el A %0 Wt @2 F0%8 ol Bl
x i

* Tank’s bottom limit is a user setting and can be different from tank’s depth or height!
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Linearization Parameters (cont)

 For non-linear tank, the linearization
parameters are calculated as follows.

Example:

Assume full tank volume 1s 200 Litres and
Volume @ 20% BL 1s 30 Litres

= % volume = 30/200 = 15% = Level A =15
Volume @ 40% BL 1s 50 Litres

= % volume = 50/200 =25% = Level B =25

Volume @ 60% BL 1s 110 Litres
= % volume = 110/200 =55% = Level C =55

Volume @ 80% BL. 1s 150 Litres
= % volume = 150/200 =75% — Level D =75




[Linearization Calculation Tools

e TS Programmer provides two calculators to
help the user calculate the linearization

parameters
— using tank shape

— using tank volume

Select the calculator from the
Non-Linearization menu

Fluid Type

I'W'ater

Set Top Limit [Millimetre]

|1D

Set Battarm Limit [Milimetre)

|2uun

1inch = 25.4 millimetre

—Tank Lin
Set Leve

eafization Pararnel ters—

=10l

| & = 20% aof Tank Lewel

|2u

Set Leve

| B = 40% of Tank Lewvel

|4n

Set Leve

| C = B0% of Tank Lewvel

|sn

Set Leve

| D = B0 of Tank Level

|au

Current Settings:

Fiestare Default |
Exit |

[com1, 9600, &Mt

20



' ,. L enable 10%
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Calculation by Shape

Mon-linear Tank Parameter Calculation by Tank Shape

. Enter your tank
. dimension.

X

* gummetrical about the vertical axis
Prey < |

Mext = |

Shape Mo. 1/9

If tank dimension
unit is US inch,

e tick this box.

Tick this box if
your tank is half
size of the

Enter Tank Dimenszion [Millmete)l———

¥ Value H Yalue
|1nnn |5IZID
Y% Yalue W Value
|2nn |5IZID
X1 Yalue £ Yalue
|1nn |300

[~ Inch Unit

" selected one. \r Half Tank

—Man-Linear Calculated Values—/

Level A20% = 11 /

Level B 40% = 27
Lewel CEO2: = 48
Lewel D 8022 = 72
Bottorm Limit = 500.00

[~ 10% Reserve

Yolume in Litres
173

-4

Save & Cloze | Cloze |

Tick this boxto A

Select your tank
shape. Tick the
Half Tank box if

, your tank is half
size.

Calculated
linearization
parameter values
/" and bottom limit (if
10% reserve is
selected).

Calculated tank
volume.

Click this button to

save the calculated

/

¢ reserve. New BL
i will be calculated.

Click this button to
perform calculation

) .

values to the main
form.
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Calculation by Volume

Mon-linear Tank Parameter Calculation by Tank ¥Yolume i x|

Enter your tank
volume data.

Cross Section View of Tank

x—— Volume @ Full Tank
x—— Volume @ 80% of H
y—— Volume @ 60% of H
»—— Volume @ 40% of H
x—— Volume @ 20% of H

* H is the maximum tank height /

—Enter Tank Yaolume Information [Litre or Gallon)——

Yolurne (@ Full Tarnk olume = 407 of H
|200 |50

Wolume (@ 30% H olume & 207 of H
|150 |20

Yolume (2 B0E H H [Millimetre]

{110 |500

i " Inch Unit

—Maon-Linear Calculated \-"alue::é

Level A 20% = 15
Level B 40% = 25
Lewvel CBO% = b5

Level D B0% = 7R
Bottorm Limit = 500

Save & Close | Cloze |

e

If tank dimension

unit is US inch,
tick this box.

Click this button to
perform calculation

X
\

Calculated
linearization
parameter values
and bottom limit.

Click this button
to save the
calculated values
to the main form.
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Save & Load Configuration

=10] x|

= TS Programmer
File ©ComPort  Mon-Linearization  Help

Click File Save As... to save the target
tank parameter settings to a configuration
file (.ucf), which can be loaded later. —

Tank Linearization Parameter

Set Level & = 20% of Tank Level
|20

& TS Programmer o ] 5 Fluid Tupe St Lavel B = 40% of Tank Leval
T, [| r

2%

Tank Lineanzation Farameter Save i Ic_} 151 x| =@k Er

File Com Port  Mon-Linearization  Help

Save As..,
Exit Set Level & = 20% of Tank Level ! [ tank abe uef
= | 20 My R e;eru
Documents
Fluid Tupe Level B = 40% of Tank Level -a
|Water "'|

.‘Uﬂ Desktop
Look jn: | 5 751 N ~ ok
‘ | iy Documents
@ kank xyz.uck .

My Recent
Documents !I
My Camputer

w

Deskiop Qﬁ
-
. (TS File name: [tarik sz et = Save
Flaces
My Documents Saveaslype:  [UUSTS Config Files (*uch) | Caneel I

-
“'r [ [com4, as00, 8m1
My Computer

-
by Metwork File pame: Irank ahec ot ﬂ Dpen . .
- J o | Click File Load... to load the saved

Files of type: |USTS Conig Files ["uer)
target tank parameter settings from a
|com4, senn, au1 . . )
configuration file (.ucf).




TS Programmer Help

A detailed help file is also available for TS

Programmer and can be accessed from e Ll
the Help | Help menu. S on Parametes
B Battery Test,..  |20%0f Tank Level
—

Fluid Type Set Lavel B = 40% of Tank Level
— | o
T5 P Hel,
bt LS : Set Top Limt (Millmetre] Set Level C = 60% of Tark Level

= S A RN [0 fg0
Hide Back Fonward  Home Frint  Ophiohg
Set Bottom Limit (Milimetre] Set Level D = 80% of Tank Level
LContents | Index I ﬁearch| Favorjtes' {2000 f80

BEP TS Programmer

Previous Tc ; e
= (A About BEP Tank Sender o 1 inch = 25.4 millimetre
BEP TS1 Tank Sencer
9 D e .
Q SRRl s BEP T3 Programmer is a 32-hit Windows application used to pre-progrs HOEL RIS -
= Cg“f'g”rm'on Farameters parameters of the TS1 ultrasonic tank sender via a computer COM port. Read Devics |
S.e"'“f P?ramﬁers parameters are stored in the non-volatile memaory in the tank sender anc
@ Linearization Parameters be set correctly for TS1 to work with different tank shape, size and fluid ty Progran Device |
@ Communication Port Settings
@ Program TS1 Tank Sender These parameters are classified into two categories:
@ Save and Load Configuration Restore Default |
@ Frequently Asked Guestions +« SensorParameters
+  Linearization Parameters Exit |
Flease note that an interface box and a LISB-to-Serial converter cable an |cov-|4 9600, 8M1
, 9600,

required in arder ta connectthe TS1 tank sender to a camputer with LS Erere
The part number for the complete programming kitis TS1-PK.

Screenshot of TS Programmer
& TS Programmer = i =] B9
Eile ComPort Mon-Linearization Help

~Senzor Parameters | [~ Tank Linearization Parameters

Output Type Set Level & = 20% of Tank Level
|El]
Fluid Type Set Level B = 40% of Tank Level

W ater j |4n

P I I _,I Set Top Limit [Milimetre] Set Level C = B0 of Tank Lewel _I

lin =




Programming TS1




Step-by-Step Connection

Step 1
Connect three TS1 wires to their
corresponding color-coded

connectors on the interface box
(9V Battery Installed) J

Step 3
Connect the USB-to-Serial cable to
the interface box’'s DB9 port
(USB Driver Installed) /' l
Step 2
Connect the USB-to-Serial cable
to the computer’s USB port

Step 4
Start TS Programmer on the
computer now!

26
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Select COM Port
il * When TS Programmer starts, 1t will prompt
m the user to select a COM port.
e = -« If there are more than one COM ports, select

the one with highest number as the USB-to-
Serial cable normally has the highest number.

s ";_-' _'-._::_ o If it does not work, please try the COM ports
S in the drop-down list from high to low.

Port |0 j Baudrate IE‘EDD j

Farity | Flowcantrol INDnE (*) j

Diatabits IB it vl Stop |1 Eit (%) j

Ok Cancel |




Read TS1

£ TS Programmer 1 =10] %]
File Com Port  Mon-Linearization Help
—Sensor Parameter. —Tank Linearization Parameters——
Output Type Set Level & = 20% of Tank Level
|\-"|:|Itage 0-% j |‘l1
Fluid Type Set Level B = 40% aof Tank Level
|Water j |23

Set Top Limit [Millimetre]

|1D

Set Baottamn Limit [Millimetre]

{1315

1 inch = 254 millimetre

Set Level C = B0 of Tank Level
f35

Set Lewvel [ = B0 of Tank Level
[43

d

Output Type = 0 =Voltage

Fluid Type = 0 ="+ ater

Top Limit =10

Bottom Limit = 1315

Lin_levelz = 0,11, 23, 35,49, 10

N\

Frogram Device |
Restore Diefault |
Exit |

Device read successfully!

N/

|com4, 9600, M1

N

Press the Read Device
button to retrieve the
firmware version and
parameter values from

Current 5 ettings: * f X
Read Device | the TS1 '
BEP TS1
Appl 1.31

28

Results will be displayed in the
Current Settings box and updated in
the parameter edit boxes.




29

Restore Factory Default

& TS Programmet I i [l B3

File ComPort Mon-Linearization Help

~Senzor Parameter. Tank Linearization Parameters—

Output Type Set Level & = 20% of Tank Level
I'V'Dltage 0-a d |2EI

Fluid Type Set Level B = 40% of Tank Level
IWater j |4|:|

Set Top Limit [Millimetre] Set Level C = B0% of Tank Level
[10 fE0

Set Bottomn Lirnit [Millirmetre] Set Level D = 80% of Tank Lewvel
{2000 a0

Tinch = 254 millimetre

Current Settings:

i i Fead Device |
Restaring default settings. .. , Press the Restore Defau"
%A/ button to restore the target

S | TS1 to its factory default
\ Exit |

\ {COM4, 9600, N1

values.

Restoring progress will be displayed in
the Current Settings box.
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Program TS1

5 ]
FiIe—Linearization Hel I = 7 Enter the parameter Values
b ! LI P
—Senzor Parameters — 4—— | Tank Lineanzation F'.ElrarneterrZ for the ta.rget -I:S1 '. YOU may

Output Type Set Level & = 20% of Tank Level use the II nearlzatlon
[Vohage 0- 5 =] [20 calculator to calculate the
Flid Type Set Level B = 40% of Tank Level linearization parameters and
B 1 40 bottom limit, or load the
Set Top Limit (Milimetre] Set Level C = B0% of Tank Level parameter values from a
10 [%0 saved configuration file.
Set Bottom Lirnit [Millimetre] Set Level D = 80% of Tank Lewvel
| X Ja0
Tinch = 254 millimetre

Current Settings: Press the Program Device
Programming the device now... ml b tt t f th
Elu_tput Type Updated A/ utton 1o Con Igure ©
ol 1152 Urcted reaenbeice || target TS1 with the above
Battorn Limit Lpdated parameter ValueS

Level & Updated .
Level B Updated fHestore Default |

Level C Updated

Level D Updated |
e pdate \ Esit

| \ [com4, 9600, &n1

N\

Programming progress will be
displayed in the Current Settings box.




Troubleshooting

o




TS1 Issues

BT My tank 1s one meter deep and when 1t 1s

empty, the gauge still shows half full.

Ans: The bottom limit may have been set to two
meters for the TS1. Read the setting from the TS1 and
re-program it with the right values.
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TS1 Issues (cont)

T ¥ « When connecting the TS1 to my gauge, the
=S gauge shows full when the tank is empty and
B vice versa.

Ans: The gauge may be a 240-33ohm gauge but the
TS1 output 1s set to 10-180ohm or vice verse. Read
the settings from the TS1 and make sure that the
output type has been set to the correct gauge type.




TS1 Issues (cont)

2 el My gauge starts to swing between full and
. MIARINE

empty after certain time.

Ans: When TS1 cannot detect a valid fuel level from
the tank, it will behave this way after 10 minutes. As
soon as 1t detects a vald fuel level, the swing should
stop. Fill up your tank and if the behavior persists,
then you might have a faulty TSI.
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TS1 Issues (cont)

 « Ican hear the ‘click’ sound from the TS1. My

-~ MARINE

gauge shows empty though there are still fuel
in the tank. Also, I cannot read or program the

TS1.

Ans: The output driver of the TS1 may have been
damaged. It could be caused by incorrect wiring, for

example, connecting the green wire to negative and
the black wire to the gauge mput.
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TS1 Installation Issues

-
.
-
.
.
-
.
-

]
ik
e

Case 1
TS1 must be mounted at the deepest
tank point!

-
-
-
-
-
-
-
-

Acoustic
Protrusion

Case 3
Acoustic protrusion must not touch
the tank frame.

Gasket

]

A
|
|
|
|
|
|
|
|
]

—— —— —— — — =

Case 2
Gasket must be used!
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TS1-PK Issues

 How do I check the condition of 9V battery
in the interface box?

Ans: Connect a voltmeter to the red and black
connectors on the interface box as shown below.
Open the Battery Test dialog from the Help |
Battery Test... menu of TS Programmer. Follow
the on screen instructions.

TS Programmer =10 x|

File ComPort Non-Linearization | Help

Sensor Parameters Help lion Parameters

aboik...
wropvram | 20 of Tank Level

Output Type
Vol il;E -5y

jof Tank Level
otep 1: Press the TEST button to power on
the programming interface. of Tank Level

otep £ Measure the voltage betweaen the
red and black terminals.

=tep 3: Replace baftery if below 8 Yalts. ead Device

Fower is OFF
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TS1-PK Issues (cont)

g o ] was asked to install the driver for the USB-

to-Serial cable every time I plugged the cable
into my computer and the COM port number
keeps changing!

Ans: For WinXP, if you plug the USB-to-Serial cable
into a USB port for the first time, you will be asked to
install the driver for this particular USB port (although
you may have already installed the driver for the other
USB port previously) and the COM port number will
be different from different USB ports. This 1ssue does
not occur under Win98 or Win2K.




TS Programmer Issues

AT e When TS Programmer starts, no COM port 1s

shown 1n the Port drop-down list.

Ans: Please make sure that the USB-to-Serial cable is
plugged into your computer and the driver has been
installed correctly.

| 15 e When the correct COM port is selected, a

warning dialog pops up, saying “Cannot Open
COM port!”

Ans: Please make sure that no other software is using
the COM port. Reboot your computer if necessary.
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TS Programmer Issues (cont)

AT e Cannot read or program TS 1. An error dialog

pops up, saying “Failed to connect with the
device! Check battery or connection”

Ans: Please make sure that

1. All the physical connections are correct.

2. The correct COM port is selected.

3. The battery in the mterface box is not depleted.
4. TSI 1s not faulty due to incorrect wiring.

40



The End!




