[image: image1.jpg]SCHURR
POWER



[image: image1.jpg]

(  Page 2




Schurr Power Racing Engine Setup

Type: Briggs & Stratton Raptor III

STOCK APPEARING

Customer_______________________________________

Engine ID_______________________________________

Target RPM _____________________________________

Congratulations on your purchase of a Schurr Power Racing Engine!  We at Schurr Power strive for high performance and exceptional quality. If you have questions, feel free to contact us at any time.  We hope you enjoy our engine and have much success.

Stock Appearing Disclaimer

Stock Appearing Engines are designed and built for RPM levels higher than a stock class engine.  The components have been selected and modified for the utmost performance, which may result in higher frequencies of breakage and decrease in the life of the engine.  In addition, for optimal performance, a Stock Appearing engine will require more maintenance and rebuilds than a stock class engine.

Engine Cleanliness

It is important that the user takes extra precautions to keep dirt and debris out of the engine at all times.  When dirt gets into the engine, it contaminates the engine oil with grit, which will quickly deteriorate the piston rings and valve seal.  This will result in loss of compression and performance.  Do not allow dirt to fall into fuel tank, as it will clog the pick up tubes. Spray area with brake clean before opening fuel cap.  When removing the sparkplug, be careful not to allow dirt to fall into the sparkplug hole.  Although the engine has a PCV valve, the engine should be equipped with a vented and filtered oil tank so that oil cannot enter the system.  When installing jets, be sure to keep dirt away from the opening.

After each race, the engine should be cleaned to prevent build up of dirt and grime.  ONCE ENGINE HAS COOLED, spray the carburetor and surrounding area with carburetor or brake cleaner.

Do not hose down engine with water, and especially do not spray engine at a car wash.  Water will be forced through the seals and gaskets, which rusting will occur inside the engine.
Break in

All Schurr Power Racing Engines are broken in on our electronic break in stand for maximum compression and ring life.  Following, each engine is dyno tested to ensure quality and performance.  In addition to the engines, all Schurr Power Racing Carburetors are flow tested on our flow bench for maximum flow and fuel signal.  If you were instructed to perform an ‘on kart’ break in, refer to instructions described in the ‘Engine Break in” Document.

Starting Engine

Start engine and let idle before reving the engine.  NEVER REV ENGINE UNTIL THE ENGINE HAS BUILT UP HEAT!!!  This will let the engine warm up and will ensure longer ring life.

Care must be taken when pull starting the engine.  Before you give it a good pull, slowly rotate the engine so that the piston is against compression. Pull start it ONLY on the ground with a gloved hand.

Oil Recommendations

Each Schurr Power Racing Engine is broken in with a high quality SAE30 wt engine oil.  This is to allow the piston rings to seat properly.  The racer should select a good synthetic quality racing oil with good wear properties, such as Cool Power, FHS, Power Plus, etc.  Schurr Power Racing suggests using heavy weight synthetic oil for normal use in a stock appearing engine.  Change the oil about every 15 laps regardless if it is practice or race.  During an oil change, fill the engine with 12-14 oz. of racing oil.  It has been shown that there is no real HP advantage to running less oil.

Air Filter

Use a high quality air filter, such as K&N.  Care must be taken to properly clean and oil the filter before each race day.  Continuously monitor the condition of the filter; clean and reoil as required.  Failure to do so will result in premature wear of the piston rings, loss of compression and power. The size of the air filter should not exceed the standard 4” tall filter, or carb breakage may occur.

Head Temp & Jetting

Keep the maximum head temperature under 420 deg F and/or exhaust temperature under 1350 deg F.  Schurr Power suggests using a 55 jet and 1-1/2 turns out for initial set up.  Continuously monitor the head or exhaust temperature, maintaining a head temperature around 400-420 deg F and exhaust temp around 1275-1350 deg F.  To decrease temp, turn the mixture screw out or go up jet size.  To increase temp, turn the mixture screw in or go down on jet size. If desired setting cannot be obtained in the range of 1 to 2 turns of the mixture screw, change jet. If within 30 degrees of desired temperature, tape blower housing or change heat range of plug.

Gearing 

Excessive gearing (too much load) can create excessive heat that could damage the valve train and lower end of the engine.  A typical Stock Appearing Engines are designed to run in the 7000-9000 RPM range.  Therefore, it is important to set the gearing to not over rev the engine.  The optimum gearing is the point at that puts the engine at its “Sweet Spot.”  The engine documentation gives a suggested range of RPM at which the engine is set to perform at its maximum, but many factors can push this optimum RPM above or below the given range.  The best way to determine the sweet spot is by observing lap times…period!  Start with a gearing that will put the engine in the given RPM range, and decrease or increase gearing until the lap times begin to fall off.

Header selection

Your Schurr Power Racing Engine may be supplied with a high performance race header that is matched to your specifications.  Desired RPM range, diameter, length, steps, and use of muffler are variables in the equation for a match perfect header. Make sure the header is braced with steel supports.  See Troubleshooting for recommendations on header changes

Engine Mounting

It is important that the engine be securely mounted to the frame with a high quality engine mount.  A kart racing frame will twist during a race, which will translate to the engine block and cause distortion and make the cylinder out of round, resulting in loss of compression and decrease in ring life.  Extreme distortion will result in block breakage.  We suggest purchasing a quality one-piece frame mount with a machined adapter plate.  Be sure to bolt the engine down securely with no binding.
Leak down Test

For ultimate performance week in and week out, it is important to monitor the engine’s compression with leak down testing. Perform a leak down test about every 2 races.  It is imperative that the engine be hot when performing the test!  In addition, the crankshaft must be locked down with the piston around Top Dead Center.  Use around 100 psi to perform the test.

Most new engines are from 0 to 2 % leakage, with 3 to 5% being acceptable.  Performance falls off dramatically when there is more than 5% leak down. On the average, most Schurr Power Racing engines are seeing a typical engine life of 8 to 12 races.

	Percent Leak down
	Condition (for top performance)

	0 %
	Almost impossible

	1 %
	Excellent

	2 %
	Very good

	3 %
	Good

	4 %
	Just OK

	5 %
	On the Edge

	6 %
	Need to have it checked out


Maintenance

Track Side

· Check all carb and header bolts between races to ensure tightness.  Do Not Over Tighten!!! 

· Refill with 12oz. of racing oil after every 15-25 laps. (Use oil approved for your type of engine)

· Change the spark plug and air filter before feature race.

· After each time on the track, turn the motor to TDC on compression stroke to allow valve springs to relax when cooling

· Check all fasteners for torque

· Clean engine

Post Race

· Drain Methanol from the tank & run engine on Gasoline.

· Kill the engine by spraying WD40 in the carb horn.

· Drain oil from engine and replace with fresh racing oil.

· Plug top of carb and header or muffler.

· Check all fasteners for torque

· Clean Engine

Fastener Torque

After each race, extra effort should be taken to check all fasteners on the engine for looseness.  In addition, check the torque values for all motor mount bolts

	Fastener
	Torque Value (in/lbs)

	Head Bolts
	160

	Side Cover Bolts
	80-100

	Header & Carb Bolts
	80


Trouble shooting

Head Temperature

Hot:

Move to larger jet size

Loosen Kart

Lower Gear Ratio

Colder Plug range (worth 10-20 degs per step, eg ND24 to ND27)

Check pickup tube on carb for debris

Check Air Screen for Blockage

Cold

Duct tape on blower housing (worth 20-30 degs)

Hotter plug range (worth 10-20 degs per step, eg ND27 to ND24)

Smaller jet

Loss of Compression

Check for blown Head Gasket

Check for stuck or bent valves

Leak down test to determine source of leakage

Engine Missing

End of straights or Max RPM

Lower jet size

Fouled plug 

Bad coil

Missing in turns

Right Hand Turns: Tank insert – B&S P/N 555520

Left Hand Turns: Check Fuel Level for overfill

Fill to seam line in tank

Engine lacks top speed (At recommended target RPM)

Reduce jet

Change to shorter exhaust pipes

Change to larger primary diameter exhaust pipes

Engine lacks bottom end (At recommended target RPM)
Increase Jet

Change to longer exhaust pipes

Change to smaller primary diameter exhaust pipe

Engine loses fire

Check Kill Switch

Check for fouled plug

Check for plug electrode closed

Bad coil
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