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 BOLEC 
 

 

SENDER/GAUGE CORRECTOR MODULE 
 

P/no. SC303 - 12/24VDC 
 

 
 
 

BACKGROUND – THE PROBLEM 
 
The SC303 is designed to enable the use of a fuel gauge and fuel sender that were not designed to work together. 
 
Fuel senders and gauges vary depending on the manufacturer.  For example, pairing an Autometer gauge with a 
VDO fuel sender would result in the gauge reading almost empty when the tank is full.  As the fuel level in the tank 
went down, the gauge would show fuel level increasing.  The SC303 rectifies this problem. 

 
Figure 1 - Manufacturers use different resistance values.  Source:   www.tanksinc.com 

 
Figure 2 - wiring diagram of fuel gauge and sender 

 
Figure 3 - simplified diagram to highlight voltage divider 
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Figure 2 is a diagram of a resistance fuel sender connected to a fuel gauge.  Figure 3 is a simplified diagram that 
highlights that the fuel gauge and fuel sender work together as a voltage divider.  In the above example, as the fuel 
level goes down, the output resistance of the fuel sender also goes down.  This increases the current going through 
the E (empty) coil, which pulls the needle to the left.    One would also observe a lower voltage at the gauge input. 
 
 

THE SOLUTION – OPERATION OF THE SC303 
 
 

 
Figure 4 - How the Bolec SC303 works 

 

 

The SC303 acts as an interface between the gauge and the fuel sender.    The SC303 reads the voltage at the fuel 
sender (to get a voltage, the internal pull-up resistor must be set to ON.   Without the pull-up resistor the voltage will 
always read zero and will not produce the desired result).   
 
After reading the voltage at the fuel sender, the SC303 then sends a different voltage to the fuel gauge.  When set 
correctly, this voltage is the voltage that the gauge would receive it was paired to the original fuel sender.   The 
SC303 is “tricking” the gauge, by providing an output voltage that emulates the original fuel sender. 
 
Note:   The above also applies to a non-original gauge and original fuel sender combination. 
 
The SC303 maps input voltages at the fuel sender to different output voltages at the fuel gauge.  In the most basic 
setup, the user can set full and empty positions and the SC303 will interpolate a straight line between the two 
points.   The SC303 can be programmed with up to 8 points.   This allows the SC303 to enable more accurate 
readings at the gauge by correcting for non-linearity of the fuel sender, the non-linearity of the gauge, and/or 
irregular shape of the fuel tank.    
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SC303 OVERVIEW 
 
 

 

Figure 5 - Layout of SC303 

 
 
 

 

Figure 6 - Pin configuration of SC303.   Note:  4 pins on left and right sides are unused 

 

SETTING PROCEDURE – FUEL SENDER OUT OF IN TANK 

Overview:   Setting up the SC303 is easiest when the fuel sender is out of the tank.   

Step 1: Set Pull-up Resistor 

When pairing an original gauge to a non-original fuel sender (or vice versa), the pull-up resistor is located at the top 
right corner of the board must be switched to ON.     
 
The pull-up resistor should be set to OFF when mirroring a gauge (for example, if one wanted to have a gauge in 
the engine room and also on the bridge) 
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Step 2: Connect power to the SC303 

Step 3:  Test and inspect the fuel sender 

1. Connect a multimeter to the fuel sender and measure the resistance as you move the arm 
2. Does the empty and full positions read the correct resistances?  For example, with a VDO fuel sender, 

does the resistance read 10 ohms when empty and 180 ohms when full? 
3. When you move the arm of fuel sender, does the resistance change smoothly?  Are there any “dead 

patches” where the resistance does not change or suddenly goes open circuit? 
4. If yes to 2 or 3 above, your fuel sender is faulty.   You can try to clean the resistor card on the fuel sender 

with pcb cleaner spray or contact the manufacturer.   The SC303 can not “fix” a faulty gauge or sender. 

Step 4. Connect output of SC303 to the input of the gauge 

Step 5. Connect input of SC303 to the output of the fuel sender 

Step 6. Set first point - “EMPTY” on SC303 

1. Power up the SC303 
2. Turn trim pot fully CCW. (This is a 25 turn potentiometer, so make sure it is all the way cc/w) 
3. Move the fuel sender arm to the empty position.   
4. Press PROG … a P will scroll ON and ‘0’ will appear to set the origin or zero starting point. 
5. To trigger the setting process, turn the trim pot a little and the ‘0’ will blink to indicate that you are ready to 

set the origin value. 
Note: if this is not performed under 25 seconds, the unit will exit Programming mode and any changes 
made are not kept. 

6. As you adjust the trim pot, the voltage on the output of the SC303 will change and the needle on the fuel 
gauge will move.   Adjust the trim pot so that that the fuel gauge needle points to Empty. 

7. When the origin setting is OK press the SET button and a ‘1’ will appear, indicating it is waiting for the next 
set point.  

Step 5. OPTIONAL – Set intermediate points on SC303 

1. The SC303 can store up to 8 set points.  The more reference points added the more accurate the gauge 
will be. With only a full and empty setting you will find that the gauge is only accurate at those settings and 
could potentially be inaccurate out in the mid ranges (1/4 to 3/4).  The order in which the inputs are set 
(rising or falling voltage, empty to full or full to empty) does not matter.  However, the settings must be 
sequential eg: Full, 3/4, 1/2, 1/4, Empty or Empty, 1/4, 1/2, 3/4, Full.    

2. Move the fuel sender arm so that it is in the ¼ full position.    
3. As you adjust the trim pot, the voltage on the output of the SC303 will change and the needle on the fuel 

gauge will move.   Adjust the trim pot so that that the fuel gauge needle points to ¼.   
4. Push SET.  A “2” will appear, indicating that it is waiting for the next set point. 
5. Repeat steps 2 and 3 for other intermediate positions (1/2, ¾) 

Step 5. Set second point - “FULL” on SC303 

1. Move the fuel sender arm so that it is in the full position. 
2. As you adjust the trim pot, the voltage on the output of the SC303 will change and the needle on the fuel 

gauge will move.   Adjust the trim pot so that that the fuel gauge needle points to Full. 
3. Press SET to save Full reference point 
4. Press PROG and the SC303 will exit the programming mode and save settings to permanent memory.   

You have now set all the reference points -- the SC303 will interpolate all the points in between.    
5. At this point, the fuel gauge should read correctly.  The LED on the SC303 will flash, indicating that it is on 

and running.    
 

SETTING PROCEDURE – WITH FUEL SENDER IN TANK 

Overview:   If the fuel sender can not be removed from the tank, then one can set the SC303 using two 
resistors that match the low and high resistance of the fuel sender.  For example, if it is a VDO sender (10 
ohm to 180 ohm), then we can set up the SC303 with two discreet resistors with values for empty and full.    

Note re resistance ranges:   We recommend using resistance values that provide a slightly larger range 
than what is specified by the manufacturer.  For example, with a VDO fuel sender with a range of 10 ohms 
to 180 ohms, we suggest using resistors of 5 ohms and 200 ohms.  This ensures that the values from the 
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actual sender is within the programmed range of the SC303.   If the SC303 sees a resistance that is out of 
range, and “o”ut of range error will appear on the 7-segment display 

Step 1: Set Pull-up Resistor 

When pairing an original gauge to a non-original fuel sender (or vice versa), the pull-up resistor is located at the top 
right corner of the board must be switched to ON.     
 
The pull-up resistor should be set to OFF when mirroring a gauge (for example, if one wanted to have a gauge in 
the engine room and also on the bridge) 
 

Step 2: Connect power to the SC303 

Step 3. Connect output of SC303 to the input of the gauge 

Step 4. Set first point - “EMPTY” on SC303 

1. Power up the SC303 
2. Turn trim pot fully CCW. (This is a 25 turn potentiometer, so make sure it is all the way cc/w) 
3. Connect a resistor that simulates the fuel sender when it is empty to the SC303.   For example, if you are 

using a VDO fuel sender, then connect one end of a 10 ohm [use 5 ohm] resistor to the input of the SC303 
and the other side of the resistor to ground. 

4. Press PROG … a P will scroll ON and ‘0’ will appear to set the origin or zero starting point. 
5. To trigger the setting process, turn the trim pot a little and the ‘0’ will blink to indicate that you are ready to 

set the origin value. 
Note: if this is not performed under 25 seconds, the unit will exit Programming mode and any changes 
made are not kept. 

6. As you adjust the trim pot, the voltage on the output of the SC303 will change and the needle on the fuel 
gauge will move.   Adjust the trim pot so that that the fuel gauge needle points to Empty. 

7. When the origin setting is OK press the SET button and a ‘1’ will appear, indicating it is waiting for the next 
set point.  

Step 5. Set second point - “FULL” on SC303 

1. Connect a resistor that simulates the fuel sender when it is full to the SC303.   For example, if you are 
using a VDO fuel sender, then connect one end of a 180 ohm [use 200 ohm] resistor to the input of the 
SC303 and the other side of the resistor to ground. 

2. As you adjust the trim pot, the voltage on the output of the SC303 will change and the needle on the fuel 
gauge will move.   Adjust the trim pot so that that the fuel gauge needle points to Full. 

3. Press SET to set the full reference point 
4. Press PROG to exit the programming mode and save settings to permanent memory.   You have now set 

two points – empty and full.   The SC303 will interpolate all the points in between.    

Step 6. Connect SC303 to the actual fuel sender 

1. Disconnect the resistor and connect the SC303 to the actual fuel sender.   The LED on the SC303 will 
flash, indicating that it is on and running.   Your fuel gauge should read correctly now.  

 
 
Tips: 

1. If you are trying to get non-original gauge to talk to fuel sender of vice versa, make sure pull up resistor is 
set to “ON” on the PCB 

2. Do not use a multi-meter in the circuit to measure resistance when setting up.  The resistance of the meter 
will give you false readings.  Measuring voltage at the input and output is OK and can be helpful – 
especially when gauge responds to input changes slowly. 

3. After setting the first set point, turn the pot so that the SC303 knows that you are programming the next 
reference point.  If you do not turn the pot, the SC303 will automatically go through a 25sec waiting delay 
and drop out of programming mode and you will need to start all over again.  

4. The resistances of fuel senders can vary significantly from what is stated by the manufacturer.   Therefore, 
it is advised to set things up when the sender is outside of the tank and can be manually moved from 
empty to full. Emulating a fuel sender with box or discreet resistors or a decade box based on 
manufacturers specs may not produce desired results. 

5. Older style electric-mechanical gauges have a delayed reaction when the voltage changes on their input so 
the setup could take some time as you are waiting for the gauge to settle to its new input voltage. Tapping 
the gauge can help speed up the process. 
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3: Resistance Curve Graph 

If an origin and 3 points had been programmed then between these points the output would follow the profile and 
the centre LED will flash about once per second. If the input goes past 
either the Origin or, in this case, Set Pt 3, the unit will extrapolate a linear 
output using the last gradient calculated and a ‘o’ (‘o’ut of range) will 
appear in the display.  
 

4: Set Slosh Delay 

 
The purpose of the slosh delay is to adjust the rate of change of the 
output of the SC303.  This prevents the fuel-gauge from bouncing 
around while the fuel is sloshing around in the tank (eg around corners and 
bumps in the road). 
 
Press the SET button, SLOSH will spell out then it will display the current Slosh value. After about 25 seconds 
these will timeout, the unit will retain its previous Slosh value and then continue normal operation.  
If you want to change the Slosh value, turn the trimpot and the trimpot value will then be displayed. Turn the pot 
CW or CCW to change the value. The resulting change can be observed on the output gauge. When the desired 
Slosh value has been adjusted, press the PROG push button to save it. Then ‘F’ followed by ‘S’ (‘F’inish ‘S’losh) 
will appear to indicate the new value has been saved and then the saved value is then displayed.. If you want to 
retain the previous value at this point, press the SET button again to retain the previous value. The unit will then 
continue normal operation. Alternately the Slosh set routine will terminate after about 25Sec and retain the 
previously set value before continuing normal operation. 
 

5: Diagnostics 

1. If the input/sender becomes detached and goes to either 0V or V+ an ‘E’ will be displayed to indicate an 
error condition  

2. To exit programming mode without saving any changes made, turn power off for 3 seconds or let the unit 
time out of programming mode (ie: wait for 25 seconds) 

3. When the module is running the centre bar on the display will flash approximately once a second. This 
indicates that the unit is running normally and is within the range of the origin and the last set point 

4. If the unit is running normally, but the range is above the last set point or below the origin (1st set point) 
then the display will read ‘0’. 

 
 

NOTES 
 
This unit can only be used with resistive senders. Not capacitive senders as used on XD, XE Falcons  
This unit will not work if supply to it fails or the gauge or sender fails. 
 

CONNECTIONS 
 
Red -Ignition +Ve 
Black -Ground 
White -Input Resistance/Gauge 
Blue -Output Gauge 
 

SPECIFICATIONS 
 
Dimensions: 65L x 85W x 31H (mm). 
Mounting: 75mm apart, 4.5mm clearance. 
Voltage: 12/24vdc negative ground, 30mA typical quiescent current draw. 
Input:  Resistive only. 0-12VDC or 0-24VDC (235 ohm pull up resistor included) 
Output:  Resistive only. 0-12VDC or 0-24VDC (Pull up resistor not required) 
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Figure 7 - Example input output mapping 
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