
	Module - Troubleshooting the Amazing Mark III Pump

	
Overview


	
Objective: Students will be able to identify and discuss the three main components of the module: set up, operation, and maintenance of Mark III pumps.

Purpose: To maximize the efficiency of Mark III pumps and avoid problems that require time-consuming troubleshooting.

Method: Students will watch a video and participate in an exercise.

Content: Mark III Pump Troubleshooting, featuring Thom Taylor and Mark Noyes
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Instructions
[image: W:\Course Revisions\Refresher 2010\Images\new peeps.bmp]  Decide if each of the following statements is True or False and write at “T” or “F” in the blank provided.  

Assignment 
	T/F
	Statement

	
	It’s okay to run Mark III’s without water.

	
	Correct Mark III fuel mixtures depends on the region you’re working in.

	
	It’s okay to prime the pump head with a bucket or another container if there is no hand primer available.

	
	Mark III pumps need one squirt of grease about every 8 hours.

	
	It is necessary to choke an already warm engine when restarting.


	
	It is not necessary to let the pump warm up before moving throttle to the run position.

	
	It is a good idea to let engine idle for one to two minutes before shutting down.

	
	The yellow cut out switch is important for stopping the engine and preventing damage should over speeding occur.

	
	A wet sparkplug might indicate a flooded engine.

	
	The connection between the suction hose and the pump can be “hand-tight” for the pump to work properly.

	
	General rule of thumb, let the pump warm up for at least 2 minutes before going to full throttle

	
	Most Mark III kits do not come with earplugs.

	
	Disconnecting the fuel line is part of the deflooding procedure.

	
	A copper gasket and plug seals the bottom of the crankcase.

	
	One proper procedure for shutting down a Mark III pump is to throttle-down, disconnect the fuel line and let the pump die on its own.  





“Is this a pump problem or an operator problem?”

Mark Noyes, Forestry Technician 




Special thanks to 
Thom Taylor of the Mt. Baker-Snoqualmie NF 
and 
Mark Noyes of the Wallowa-Whitman NF 
for their efforts towards the production of this module. 



Extra Note: The 2010 IRPG has added a new section referencing the troubleshooting of Mark III pumps on page 93.
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High Pressure Portable Pump Instructions (NFES 0871)
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High Pressure Portable Pump Instructions
·  
	#4. START UP
[image: pumps4]
• Move choke lever to start position. (Fig.4.1)
• Move throttle lever to start/warm up position. (Fig.4.2)
• Open air vent in fuel tank. (Fig. 4.3)
CAUTION ENGINE FLOODING HAZARD ALERT!
· Slowly pump fuel bulb, carburetor is primed when fuel mixture can be seen in clear fuel line just touching bottom of carburetor. (Fig.4.4)  
· If pump is equipped with an on/off switch, ensure switch is turned on. 
· On Mark III pump unit, ensure yellow reset button is pushed in. (Fig 4.5) 
· Pull starter rope with short quick pulls until engine ‘pops’ (typically 2 to 4 pulls). 
· Immediately set choke lever to run position. 1 to 3 more pulls should start engine. (Fig. 4.6) 
· Consecutive pulls of starter with choke in start position after engine ‘pops’ will result in flooded engine.
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# 2. FUEL MIX (Note: Alaska provides pre-mixed fuel.)
Manufactures” recommendation is 24:1. Mix according to regional standard. Indicate fuel
mixture on tag and attach to pump-adapted can. (Fig 2.1)
e Mix procedure: Pour approximately one gallon of straight gas into
pump-adapted can.
o Add appropriate amount of 2 cycle oil to gas then shake can vigorously
e Add remainder of straight gas then shake can again.
MAKE SURE ALL FUEL IS MIXED PROPERLY
BEFORE USING HIGH PRESSURE PUMP
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#3.SET UP

e Connect suction hose and foot valve (suction side connections should be wrench-tight).
e Place foot valve at least one foot under water. Do not place foot valve directly on sandy or
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muddy (stream/lake) beds.

e Prime the pump head by either using hand primer or by
filling with pail. Fill to the brim of prime port and wrench
tighten cap.

e Attach hose curl (pigtail) to discharge side of pump. Attach
check and bleeder valve to hose curl. (Fig.3.1)

e Utilize 17 port on check & bleeder valve to recirculate water
back to the water source.

e Attach fuel line to pump adapted can. Proceed with hose
lay.
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#5. OPERATION
e Allow engine 2 minutes to warm up at start/warm up position before moving throttle to run.
® Do not run pump without water.
e Important: To avoid cavitation, water must be flowing through
the pump head. Crack nozzle or open check & bleeder valve.
e To extend the life of the engine, run engine at full throttle only
when necessary.
e Grease pump head with one squirt of grease once a shift (or
every 8 hours) at grease/zerk fitting. (Fig 5.1)
e Shut down procedure: Allow engine to idle for one minute.
Remove fuel line from fiel tank at end of shift. Either allow
engine to run out of gas, or shut engine off. Flush surfactants
(foam) and drain pump after final use.
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#6. HIGH PRESSURE PUMP TROUBLE SHOOTING

MOTOR PROTECTION
The Mark 3 pump unit is equipped with a yellow automatic “cut-out” switch that will
stop the engine and prevent damage should over speeding occur. (Fig. 6.1)

Conditions that could cause the unit to
shut down include:

o Pump not fully primed

o [ eaking suction hose connections

o Defective suction hose

o [Loose pump priming cap

o Foot valve leaking or not completely
submerged under water (1 foot minimum)
o Air locks in the suction hose.

Do NOT attempt to restart the engine
until the problem has been located and
corrected.

IGNITION CHECKS

o Ifthere is a need to check the ignition
spark, do not remove the spark plug wire
while cranking or running the engine. This
may increase the electrical load in the coil
enough to short out the windings.

o To check the spark, remove the spark plug
from the engine. Attach the spark plug to
the plug wire, ground the plug body to the
cylinder head (Fig 6.2) then crank the
engine.

o A spark across the normal spark plug gap
(.020”) will not damage the ignition coil.
A wet spark plug tip would indicate a
flooded engine. (see ENGINE

FLOODING)
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ENGINE FLOODING

Flooding refers to an accumulation of excess fuel in the crankcase and eylinder,
usually due to excessive use of choke. When the engine is in a flooded condition, an over-
rich air-fuel mixture is induced into the cylinder. This mixture does not ignite readily and
usually fouls the spark plug.

Toresolve:

1. Remove fuel supply line from engine. (Fig. 6.3)

2. Remove spark plug and rest plug on top of the cylinder head with spark plug wire
attached.(Fig.6.4)

3. Remove crankcase drain plug and copper gasket from engine block to drain the excess
fuel. (Fig 6.5)

4. With choke and throttle in full open (Run/Run) position, pull starter rope several times
until fuel is exhausted. (Fig. 6.6)

5. Reinstall crankcase plug with copper gasket attached. (Fig. 6.7)

6. Reinstall clean or new spark plug. (Fig. 6.8)

To start engine after de-flooding:

Keep throttle and choke open in Run/Run position.

‘When engine starts, move throttle lever to idle as engine runs smoothly.
NOTE: engine will die due to lack of fuel.

Now reconnect fuel supply line and restart engine.
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#1. PROPER PLACEMENT OF PUMP

e Find flat ground or create flat ground (Fig. 1.1)

e Keep suction lift as low as possible.

e Stake down berm if necessary to prevent creep/maintain pump
position.

® Place high pressure pump, fuel line and fuel tank in containment
berm.

® Gas absorbent pads should be replaced when needed.

e Utilize the garbage bags provided in the kit for disposal.

* If oily sheen appears on water in the containment berm, place absorbent pad in berm for 10
minutes, put pads in garbage bag and throw away, then empty berm 300 feet away from water
source.

** If a spill oceurs or gas enters the stream or pond, notify your supervisor

immediately. Spill containment kits are available at district office and ICPs. The resource

advisor must be notified immediately.




