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Installation / Troubleshooting Manual
MFI, Diesel, NMEA, In Line Injection K Series
with Magnetic Pick-up, AC Signal Generator,
or Alternator Pick-up Tachometer

This manual (part # 9000-020-04) applies to the following product part numbers:

1. 910M-231-2K
2. 910M-BOS2K
3. 910M0-2012K
4. 910M0-2312K
5. 91TM-235-2K
6. 950M-201-2K
7. 950M-231-2K
8. 950M-BOS-2K
9. 950M0-2012K
10. 950M0-2312K
11. 950M0-BOS2K
12. 95TM-235-2K
13. 95TM0-2352K
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CALIBRATION
Series 75/7600(0), 85/8600(0), 95/9600(0) M & I
Multifunction Instrument, Totalizer Calibration

This is a three-part calibration procedure.  Part one adjusts idle consumption. Part two determines optimum cruising RPM and fuel
tank configuration. Part three calibrates for overall accuracy.

PART I: Idle Consumption Adjustment

• Start and run engine(s) until they’re at operating temperature. 
• Referring to the switch diagram, rotate the Upper and Lower Black Switches to, “0”.
• Increase engine speed to 1800 RPM for one minute. This purges any trapped air from the system. 
• Return engine speed to low idle and determine its’ consumption from Table 1 below. 

Table 1 No Load Idle Consumption
HP Non-Turbo w/Turbo

100-400 0.1-0.5 GPH, (1-2 LPH) 0.3-0.7 GPH, (2-3 LPH)
400-750 0.8 GPH, (3 LPH) 1.0 GPH, (3-4 LPH) 

750-1000 1.0 GPH, (4 LPH) 1.5 GPH, (5-6 LPH)
1000-1250 2.0 GPH, (7-8 LPH) 2.5 GPH, (9-10 LPH)
1250-1500 3.0 GPH, (11-12 LPH) 3.5 GPH, (13-14 LPH)
1500-2000 3.5 GPH, (13-14 LPH) 4.0 GPH, (15-16 LPH)
2000-3000 4.5 GPH, (17 LPH) 5.0 GPH, (18-19 LPH)

• Rotate Lower Black Switch until the idle GPH, (LPH) reading matches engine HP from Table 1.

NOTE: At this point, idle consumption is approximate. It establishes operating parameters for final calibration. On G model
instruments, the Green Switch replaces the Lower Black Switch. G Instruments were discontinued in 1999. 

Part II: Determining Optimum Tank Configuration & Cruise RPM

• Determine the optimum fuel tank configuration for your vessel. If possible, single engine vessels should draw and return fuel to a
single tank. On twin engine vessels, try to configure the fuel system so that each engine draws and returns fuel to its’ own
dedicated tank. If your twin engine vessel has only a single tank, equal consumption rates for both engines must be assumed. 

• Close any cross connect or limber line valves between tanks during calibration. 
• Take your vessel for a short cruise. Using the GPH, (LPH) reading as a guide, determine the best cruising RPM for the way you

normally operate. Don’t be concerned that the readings are slightly off. Calibration is most accurate when done at a single
cruising RPM. 

Part III: Final Calibration

• Return to the fuel dock and top off the fuel tank(s). 
• Reset the totalizer so that the GALLONS, (LITERS) window reading is zero.  
• Take the vessel for a cruise. Once underway, steam at your optimal cruising RPM, (Determined in Part II). Consume a minimum

of 20 to 30 gallons, (75 to 115 liters) of fuel per engine. Higher consumption gives better accuracy.
• After consuming some fuel, return to the fuel dock and top off the fuel tank(s).
• Compare the Gallons, (Liters) window reading to the fuel pump reading. 
• Calculate the percentage difference between the fuel pump & Gallons, (Liters) readings; (Refer to Examples I & II on page 2).
• Determine if  the totalizer is reading High or LOW.
• Rotate the Upper Black Switch until the GALLONS, (Liters) window matches the fuel pump reading. 
• Starting at, “0” rotating the Upper BLACK Switch in a clockwise direction increases the Totalizer readings by 2% for each click. 
• Rotating the switch in a counter-clockwise direction decreases Totalizer readings by 2%. 
• Totalizer readings can be increased by 10%, or reduced by 20%. 
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Example 1: Twin engine vessel with two, dedicated fuel tanks, (For single engine vessels with a
single tank, use either the Port or Starboard system calibration procedure in Example 1).

After steaming and returning to refuel. The Port tank took 89.7 gallons, (339.5 liters). Its’ totalizer
reads 94.2 gallons, (356..5 liters). The Starboard tank took 93.2 gallons, (352.8 liters) and its’
totalizer reads 87.9 gallons, (332.7 liters).

• Using the formula, calculate the percentage difference between the Totalizer reading and
actual fuel consumption. 

Port System Calibration

• Find the difference between the totalizer and fuel pump readings: 
[94.2 gallon, (356.5 liter) totalizer reading] – [89.7 gallon, (339.5 liter) pump reading] = 4.5 gallon, (170.3 liter) difference. 

• Determine percentage difference between readings: 
[4.5 gallon, (17.0) liter difference] ÷ [94.2 gallon, (356.5 liter) totalizer reading] = .047 x 100 = 4.7% Higher difference.

• To calibrate, rotate the Port MFI’s Upper Black Switch Counter-Clockwise to position E, reducing totalizer reading by 4%.

Starboard System Calibration

• Find the difference between the totalizer and fuel pump readings: 
[93.2 gallon, (24.4 liter) fuel pump reading] – [87.9 gallon, (332.7 liter) totalizer reading]= 5.3 gallon, (20.1 liter) difference. 

• Determine percentage difference between readings: 
(5.3 gallon, (20.1) liter difference) ÷ (87.9 gallon, (332.7 liter) totalizer reading) = .060 x 100 = 6% Lower difference. 

• To calibrate, rotate the Starboard MFI’s Upper Black Switch Clockwise to position 3, increasing totalizer reading by 6%.

Example 2: Twin engine vessel with a single fuel tank.

Port System Calibration

After refueling the tank took 182.9 gallons, (692 liters). The Port Totalizer reads 94.2 gallons, (356.6 liters) and the Starboard reads
87.9 gallons, (332.7 liters). With a single tank, you must assume that each engine burned 91.5 gallons, (346.3 liters).

• Find the difference between the totalizer and fuel pump readings: 
[94.2 gallon, (356.5 liter) totalizer reading] – [91.5 gallon, (346.3 liter) assumed burn) = 2.7 gallon, (10.2 liter) difference. 

• Determine percentage difference between readings: 
[2.7 gallon, (10.2 liter) difference) ÷ [94.2 gallon, (356.5 liter) totalizer reading)  = .028 x 100 = 2.8% Higher difference. 

• To calibrate, rotate the Port MFI’s Upper Black Switch Counter-Clockwise to position F, reducing its’ totalizer reading by 2%.

Starboard System Calibration

• Find the difference between the totalizer and fuel pump readings: 
[91.5 gallon, (346.3 liter) assumed burn]  - [87.9 gallon, (332.7 liter) totalizer reading] = 3.6 gallon, (13.6 liter) difference.

• Determine percentage difference between readings: 
[3.6 gallon, (13.6 liter) difference] ÷ [87.9 gallon, (332.7 liter) totalizer reading] = .041 x 100 = 4.1% Lower difference. 

• To calibrate, rotate the Starboard MFI’s Upper Black Switch Clockwise to position 2, increasing its’ totalizer reading by 4%.

This completes system calibration. The Instrument should be within 5% of actual consumption. Calibrating a second time should bring
it to within 3%, especially on twin engine, single tank vessels. Larger fuel burns increase calibration accuracy. 

Drastically changing operating habits, (Changing from mostly cruising to mostly trolling) may affect totalizer accuracy. If this occurs,
re-calibration may be necessary.
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TROUBLESHOOTING
Series 7500/7600 8500/8600 9500/9600 Multifunction Instrument

BEFORE CALLING FOR ASSISTANCE, COMPLETE THESE TROUBLESHOOTING CHECKS AND RECORD YOUR
FINDINGS. TECHNICAL SUPPORT REQUIRES THIS INFORMATION BEFORE A RETURN AUTHORIZATION WILL BE
ISSUED. IT TAKES ABOUT 20 MINUTES AND IS VERY IMPORTANT IN ANALYZING SYSTEM PROBLEMS.

Before starting, record Instrument
model number and switch settings.

MODEL # ________________________

SERIAL # ________________________

UPPER BLACK________ RED________ GREEN________

LOWER BLACK or RECESSED ARROW________

FAULT PROBABLE CAUSE SEE SECTION:
Blank LCD Display Wiring Sections II, III
No Back-Lighting Wiring Sections III
High or Low Totalizer reading. Over 10%. Calibration Calibration sheet

Incorrect flow sensor Operations sheet
Incorrect switch settings Calibration sheet
Vacuum leak Section IX

Fluctuating GPH Readings Vacuum leak / Pulsations Sections VIII, IX, X
No GPH or Totalizer Readings Wiring Sections II, V, VI

Sensor orientation Installation sheet, Section IV
High, Low or No Tachometer Reading Wiring Installation sheet, Section II

Calibration Calibration sheet
Continuity Section VI
In-synch with engine or
Glen Denning cable whip Section VII

No Forward or Return Sensor Readings Wiring /Instrument failure Sections I, II, IV, V, VI
Sensor Failure Section I, IV

High Forward or Return Sensor Readings Vacuum Leak Section IX
Incorrect switch settings Calibration sheet
Sensor orientation Section XI

I.  DIAGNOSTIC TEST:

1. Start engine(s). For 2 seconds after powering up, the Instrument will show all 8s.  During this time, quickly cycle the Totalizer-
Reset Switch from its’ run position to reset and back at least twice. This puts the Instrument into Show Switches Mode for 20
seconds. Record these readings below.

HOURS: ____________:_____________ RPM: ____________________

GPH: ________________________ GALLONS: _______________

After 20 seconds, the Instrument automatically goes into diagnostic mode. A minus sign (--) in the GALLONS window indicates
when this occurs.  The Instrument remains in diagnostic mode until power is secured.
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2. With engine(s) running and the Instrument in diagnostic mode, the GPH window shows raw, (un-calibrated) fuel flow through the
Forward Sensor. The GALLONS window shows raw fuel flow through the Return Sensor. Calibration adjustments do not affect
diagnostic mode readings.

Example:

3. Using the chart below, record GPH and Gallon readings at IDLE, 1000 RPM, 1500 RPM and 1800 RPM. Circle S or F to indicate
steady or fluctuating readings.

GPH GALLONS
S    F IDLE S    F

S    F 1000 S    F

S    F 1500 S    F

S    F 1800 S    F

4. With engine(s) idling, record Engine Hour Window readings at these upper BLACK switch positions.

Upper BLACK switch position: 0 ______________Differential flow 2 ______________Feed K-Factor

1 _______    _______Temperature (C °) 3 ______________Return K-Factor
(Temp Comp units only)

5. Measure fuel-line length between system components and draw a system sketch.

Turn Instrument power OFF, then ON to return system to normal operation.  Do not touch the reset switch with all 8s showing.

II. SUPPLY VOLTAGE and GROUND TEST

1. Measure voltage between the RED power wire on pin 9, and the BLACK Instrument ground wire on pin 5. It
should read approximately 12 to 14 VDC, but not lower than 10 VDC. __________VDC

2. If 12 VDC is not present, measure between the RED power wire on pin 9 and a known good ground in the
instrument panel. If 12 to 14 VDC is present between the Red wire and ground, there may be a loose
instrument ground connection or other wiring problem. __________VDC

NOTE:  Some applications use both pins 1 and 9 for Instrument power.

3. If 12 to 14 VDC is not present in steps 1 or 2, check wiring, switches, fuse, and the 12 VDC power source.

III. LED BACK-LIGHTING WIRING TEST

1. Measure voltage between the ORANGE, wire on pin 4 and the BLACK wire on pin 5, for 75/7600(0) and
85/8600(0) series Instruments. On 95/9600(0) series Instruments, measure between pin 4, and the
BLACK/ORANGE wire on Pin 12. __________VDC

2. If 12 VDC is not present, measure between the ORANGE wire on pin 4 and a known good ground in the instrument panel.  If you
measure 12-14 VDC, there is a power supply problem to pin 4, or a ground connection problem to pins 5 or 12.

GPH

-59.3   60.7

GALLONS
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IV. SENSOR(S) TEST

1. With engine(s) idling, measure and record voltage between the RED power and BLACK ground wires on the
Forward Sensor. Voltage should be 12 to 14 VDC. ___________VDC

2. Move the voltmeters’ negative lead to the WHITE signal wire. With engine idling, measure and record the
voltage. It should be approximately 5 to 7 VDC, about ½ of the reading in step 1. ___________VDC

3. Stop the engine while observing your voltmeter.  Readings should fluctuate between a high of 9 to 12 VDC,
and a low of 0 to 4 VDC as the sensors’ turbine slows to a stop. ___________VDC

NOTE: This may not be seen on digital voltmeters.

4. With engine(s) idling, measure and record voltage between the RED power and BLACK ground wires on the
Return Sensor, (If used). Voltage should be 12 to 14 VDC. ___________VDC

5. Move the voltmeters’ negative lead to the White (Signal) wire. With engine idling, measure and record the
voltage. It should be approximately 5 to 7 VDC, about ½ of the reading in step 1. ___________VDC

6. Stop the engine and observe the voltmeter. Voltage readings should fluctuate between a high of 9 to 12 VDC,
and a low of 0 to 4 VDC as the Sensors’ turbine slows to a stop. ___________VDC

NOTE: This may not be seen on digital voltmeters.

7. The Sensor(s) may be defective if voltage readings in steps 3 & 5 remain constant. ___________VDC

8. If signal voltages in steps 3 & 5 are ok, go to the backside of the MFI Instrument. With engine(s) running,
measure and record voltage across the Red & White, (Forward Sensor) and Red & Brown, (Return Sensor)
signal wires. The MFI voltage readings should match the Sensor readings. This verifies that the Sensors’ signal
is reaching the MFI. If voltage is not present, there is a wiring problem. ___________VDC

V. MFI SENSOR INPUT TEST

1. Disconnect the WHITE and BROWN signal wires at the MFI Instrument harness. Connect a course thread, (½ -13) or similar
non-plated bolt to the Black wire.

2. Run the WHITE wire up and down the bolt threads. This generates a pulse, which should make numbers in the GPH window start
counting up. The totalizer should also eventually start counting. Faster movements give higher readings.

3. Run the BROWN wire up and down the bolt threads. This generates a pulse, which should make numbers in the GPH window
start counting up. The totalizer should also eventually start counting. Faster movements give higher readings.

VI. CONTINUITY TEST

1. Continuity testing requires access to the back of the Instrument and an Ohmmeter. It verifies that wires are not broken, shorted to
ground, another wire, or to power. Before starting, secure all power, and disconnect the Molex connector from the Instrument.
This test checks the WHITE, BROWN, YELLOW, VIOLET, and BLACK wires.

2. Disconnect the WHITE and BLACK wire harness conductors from the WHITE and BLACK Port Sensor
wires. Connect a jumper from the WHITE wiring harness conductor to a known good ground. At the Molex
connector, connect an Ohmmeter lead to its’ WHITE wire.  Connect the other Ohmmeter lead to a known good ____________
ground. The Ohmmeter should read approximately 0.1 to 3 Ω. (Ohm Reading)
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3. Disconnect the BROWN and BLACK wire harness conductors from the WHITE and BLACK Starboard
Sensor wires.  Connect a jumper from the BROWN wiring harness conductor to a known good ground. At the
Molex connector, connect an Ohmmeter lead to its’ BROWN wire.  Connect the other Ohmmeter lead to a ____________
known good ground. The Ohmmeter should read approximately 0.1 to 3 Ω. (Ohm Reading)

4. Disconnect the YELLOW wire harness conductor from the Port Tachometer Sender. Connect a jumper from
the YELLOW wiring harness conductor to a known good ground. At the Molex connector, connect an
Ohmmeter lead to its’ YELLOW wire. Connect the other Ohmmeter lead to a known good ground.  The ____________
Ohmmeter should read approximately 0.1 to 3Ω. (Ohm Reading)

5. Disconnect the VIOLET wire harness conductor from the Starboard Tachometer Sender. Connect a jumper
from the VIOLET wiring harness conductor to a known good ground. At the Molex connector, connect an
Ohmmeter lead to its’ VIOLET wire. Connect the other Ohmmeter lead to a known good ground. The ____________
Ohmmeter should read approximately 0.1 to 3Ω. (Ohm Reading)

VII. TACHOMETER PROBLEMS

Note: Refer to the engine owners’ manual, wiring diagram, installation, and calibration instructions for parts A, B, & C below.

A. NO READING.

1. Check continuity of the YELLOW and VIOLET Tachometer signal wires, (Section VI). Verify that the tachometer signal wires
are connected at the correct signal output point.

2. Disconnect either the YELLOW or VIOLET Tachometer signal wire from the Tachometer Sender. Connect an Ohmmeter to the
two sender wires and measure its’ resistance. AC Signal Generators should measure approximately 180 Ω, (±) 10%.  Magnetic
Pick-ups can measure between 100 to 800 Ω depending on manufacturer.

3. Next connect an AC Voltmeter to the sender wires. Both AC Signal Generator and Magnetic Pick-up senders should produce at
least several volts at idle.

4. If the voltmeter reads “0” on an AC Signal Generator, it may not be properly attached to its drive port. Verify that its’ drive shaft
and tang are installed correctly.

5. If the voltmeter reads, “0” on a Magnetic Pick-up sender, it may not be installed correctly. With engine stopped, loosen its’ lock
nut. Turn the sender clockwise until it bottoms out. Back the sender out 1/8th to 1/4th turn. Turn the engine over by hand, or slowly
jog it to verify adequate clearance.

6. Engine alternators tend to be an inaccurate Tachometer signal source, especially at low Rpm’s. The engine may have to be revved
up before the Tachometer will read.

B. HIGH OR LOW READINGS.

1. Verify that the Tachometer is calibrated correctly.

C. FLUCTUATING READINGS.

1. Listen to your engine(s). If engine speed cycles up and down, (when idling or underway) the tachometer reading will follow.
This does not indicate a problem with the Tachometer, but may indicate engine problems.

2. Verify that wiring connections are tight, clean and dry. Check continuity while shaking the wires. Ohm readings should be
near zero and remain steady while shaking.

3. Verify that the tachometer signal wires are connected at the correct signal output point.
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VIII. PULSATION PROBLEMS

A stiff anti-siphon valve(s) or miss-plumbed Pulsation Damper(s) can cause fluctuating GPH readings. These are most pronounced at
low Rpm’s and tend to disappear around mid throttle. They are annoying, but won’t affect totalizer accuracy. To eliminate, repair or
replace any defective valves, or re-plumb dampers according to the Fuel Flow Schematic Instructions.

IX. FINDING FUEL SYSTEM VACUUM LEAKS

Fluctuating GPH and High Totalizer Readings are usually caused by a small vacuum leak between the fuel tank and fuel pump inlet.
Fluctuations tend to be between 2 and 4 GPH. These vacuum leaks also affect totalizer accuracy, causing it to read 15 to 100% high.
Larger leaks produce greater fluctuations and higher readings. They generally do not affect engine performance.

Finding suction leaks can be time-consuming. When approached properly, they can usually be found and repaired quickly. Two
common places for suction leaks to occur are at the primary fuel filter - water separator, and/or a loose valve stem packing nut.

Remove the filter housing and coat all o-rings, gaskets and sealing surfaces with a medium to heavy grease, (Do not use oil) and
reassemble. Grease all valve stem packings and gently tighten gland nuts. Don’t over tighten, valve handles should turn freely.
Tighten all hose clamps and compression fittings. Don’t over tighten.  Run the engine for 5 to 10 minutes observing GPH readings. If
you’ve found the problem, fluctuations should be reduced to less than ½ GPH.

If the problem persists, temporarily install a clear piece of fuel resistant hose downstream of the forward flow sensor. Run the engine
and watch for a stream of small bubbles in the clear hose, or an occasional larger bubble. Sometimes shining a light through the hose
makes bubbles easier to see.

Observe the clear hose while shaking the fuel lines. If the bubble stream continually increases or decreases you’ve found the leak area.
Repair or replace as needed. If this occurs one-time, you probably dislodged some trapped air.

If the leak hasn’t been found, the last step is to inspect each pipe joint. Thread sealant should be visiable around each joint. If not, that
joint is suspect and must be resealed. After resealing run the engine for a few minutes to purge any remaining air. There should now
be bubble free fuel running through the clear hose. If bubbles are still present a leak was missed. Recheck your work. After all the
leaks are stopped, remove the clear hose.

X. Fuel Filters

A dirty Primary fuel filter, or one that is too fine (1-25 micron) will draw vapor bubbles out of the fuel, causing fluctuations and high
readings. Replace it with a new 30-micron filter.

XI. FLOW SENSOR ORIENTATION

Sensor orientation is critical for proper operation. All Sensors have their inlet and outlet ports clearly marked (IN / OUT or    ).
This identifies fuel flow direction. The Sensor must be, “Plumbed” correctly for it to operate properly.  There is an additional single
arrow on the Sensor body. It is crucial that this single arrow points up .

XII. LOW RPM OPERATION

At idle, under a no load condition, it is common for GPH readings to fluctuate slightly. These fluctuations are caused by the engine
governor regulating fuel flow to maintain a steady engine RPM.
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XIII. NMEA 0183 Input, MPG, (Nautical) Miles per Gallon Problems:

Error Codes

Display Reason Cause
OFF No signal activity present on NMEA 0183 terminals

for four seconds
GPS / LORAN-C OFF
NMEA OUTPUT not selected
Leads not connected
A & B leads reversed

- - - Receiving valid NMEA 0183 Version 1.5 or 2.0
message, speed message invalid.

GPS satellite reception is poor
GPS / LORAN-C in startup mode

- 0 - Fuel flow reading below 0.1 GPH (LPH) (twin-both
engines). Valid NMEA 0183 speed message present.

Engine(s) not running
Fuel flow reading problem.

Er1 Some pulsing activity present.  No valid NMEA 0183
message received in last four seconds.

Leads connected to wrong source
GPS / LORAN-C set to NMEA 0180 or 0182
A & B leads reversed.

Er2 NMEA message detected.  Missing “GPRMC” or
“LCRMA” sentence.

GPS / LORAN-C incompatible with NMEA 0183, ver.
1.5 or newer

1. An OFF display in the GPH/MPG window indicates the FloScan Instrument isn’t receiving a NMEA 0183 speed signal from the
GPS. Check wiring connections to the GPS, and verify that it is turned on.

2. A Dash, Dash, Dash, (- - -) display indicates the GPS is in startup mode, or satellite reception is poor.

3. A Dash 0 Dash, (- 0 -) display indicates a valid NMEA 0183 speed message is present, but that fuel flow readings are so low the
FloScan Instrument is unable to compute a meaningful MPG figure. Dash 0 Dash, (- 0 -) may be displayed when motoring at low
speeds, or when slowing down. When slowing down the FloScan Instrument may display ever-increasing MPG readings, go to
Dash 0 Dash, (- 0 -) and start redisplaying ever-increasing readings again.

4. Er1 indicates that the FloScan Instrument isn’t receiving a valid NMEA 0183 message from the GPS. Check wiring connections
to the GPS.

5. Er2 indicates that, “GPRMC” or “LCRMA” is missing from the GPS NMEA 0183-speed signal message. Verify the GPS
sending a NMEA 0183 version 1.5 or newer signal.

This concludes system testing. If problems with your system persist,
contact FloScan Technical Support with test results
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Lo-Flo Pulsation Damper Can Replacement

1. Remove the old Pulsation Damper can.  A Claw type oil filter wrench, or pipe wrench may be needed.

2. Put a coating of grease on both sides of the new Pulsation Dampers’ rubber sealing washer.

3. Clean the Aluminum base and put a coating of grease on the seal’s mating surface. 

4. Place the new Pulsation Damper can on its Aluminum base. Turn until “Finger tight”.

5. Using a band type oil filter wrench, carefully rotate the can until tight, approximately ¾ of a turn past finger
tight. 

• Position a strip of rubber, (Bicycle tube or rubber glove) between the wrench and can. Rubber increases
friction and protects the can. Use caution as over-tightening will buckle or collapse the can.

White Replacement K-Series Pulsation Damper Can P/N 233-041-00. 

FloScan

MOUNT WITH ARROWS UP

233-041-00

Rubber Sealing 
Washer

Aluminum Base

Forward Sensor

FloScan

MOUNT WITH ARROWS UP

233-041-00

Rubber Sealing 
Washer

Aluminum Base

Return Sensor
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