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305 S. Dishman RD

Spokane, WA 99206

(509)-926-1555

contact@advancedengines.com
NEW ENGINE INSTALLATION & BREAK-IN TIPS & INSTRUCTIONS

FOLLOWING THESE FEW SIMPLE STEPS & GUIDELINES WILL HELP PROVIDE YOU WITH A TROUBLE FREE & DEPENDABLE NEW ENGINE, & PREVENT VOIDING OF WARRANTY.
BEFORE YOU BEGIN:
-       READ ENTIRE LIST OF INSTRUCTIONS

-       THOROUGHLY CLEAN ALL PARTS THAT ARE TO BE RE-USED; VALVE    COVERS, OIL PAN, TIMING

        COVER, INTAKE MANIFOLD, CARBURETOR/THROTTLE BODY, ALL BOLTS, ETC.

· CLEAN/FLUSH OUT ANY OIL COOLERS, LINES, REMOTE FILTER SYSTEMS OF OLD OIL & CONTAMINENTS.
DIRT & DEBRIS ARE THE #1 CAUSES OF REMANUFACTURED ENGINE PROBLEMS.

IMPROPER BREAK-IN IS THE #2 CAUSE OF NEW ENGINE FAILURE
· CHECK ALL GASKET SEALING SURFACES FOR WARPAGE, DAMAGE, OR MATERIAL THAT MAY RESULT IN SEALING FAILURES OR LEAKS.

· CLEAN ALL GASKET SURFACES FROM DIRT, OIL, PAINTS, ETC. (LACQUER THINNER WORKS WELL FOR THIS).   BE SURE THAT THE SURFACE IS CLEAN & DRY BEFORE APPLYING GASKETS.

· SOME ENGINES WILL REQUIRE YOU TO INSTALL THE OIL PUMP & OIL PUMP PICK-UP.  MOST OIL PUMPS WILL USE A GASKET TO SEAL THE PUMP BASE (SMALL & BIG CHEVY’S ARE ONE OF THE EXCEPTIONS TO THIS), TORQUE BOLTS OR STUDS TO THE APPROPRIATE SPECIFICATION.  BE CERTAIN OF THE “GAP” BETWEEN THE BOTTOM OF PAN & BOTTOM OF PICK-UP.  A GENERAL RULE FOR THIS DISTANCE IS ¼” TO ½” INCH.  TO MEASURE THIS DISTANCE USE A STRAIGHT EDGE ACROSS PAN RAILS & MEASURE TO BOTTOM OF PAN, RECORD THIS MEASUREMENT. NEXT, USE A STRAIGHTEDGE ACROSS PAN RAILS ON BLOCK & MEASURE TO BOTTOM OF PICK-UP. RECORD THIS MEASURE MENT.  THE DIFFERENCE BETWEEN THE TWO MEASUREMENTS WILL BE YOUR “PAN TO PICK-UP” CLEARANCE.

· USE A TORQUE WRENCH!  TORQUE ALL BOLTS TO THEIR SPECIFIC TORQUE & IN SEQUENCE.  NOTE THAT SOME BOLTS REQUIRE SPECIAL SEALANTS OR LUBES.  MOST AFTERMARKET FASTNERS (I.E. ARP) REQUIRE A DIFFERENT TORQUE THAN THE STANDARD EQUIPMENT BOLTS.  IF YOU ARE NOT SURE WHAT THE SPECIFIC TORQUE OR WHICH SEALER/LUBE IS REQUIRED CALL US.

· IT IS RECCOMMENDED THAT NEW COOLING SYSTEM COMPONENTS BE USED ON A NEW ENGINE (WATER PUMP, HOSES, CLAMPS, THERMOSTAT), & THAT THE RADIATOR IS FLUSHED OUT IF RE-USING.

· INSTALL NEW AIR FILTER, OIL FILTER, BREATHERS, PCV VALVE, FUEL FILTER, SPARK PLUGS, PLUG WIRES, CAP & ROTOR, ETC.

· IT IS RECCOMMENDED THAT A NEW FUEL PUMP & MOTOR MOUNTS BE INSTALLED AT THIS TIME & WILL BE THE EASIEST TIME TO REPLACE THEM.

· FILL COOLING SYSTEM WITH THE PROPER BLEND OF WATER & ANTIFREEZE.  BE SURE TO RELEASE ANY AIR POCKETS THAT MAY BE TRAPPED IN THE CYLINDER HEADS, MANIFOLD, BEHIND THERMOSTAT, ETC., BY LOOSINING A HOSE OR PLUG ON THE UPPERMOST PART OF ENGINE UNTIL COOLANT LEAKS OUT (BE SURE TO TIGHTEN WHEN FINISHED).
· USING A COOLANT SEALER/CONDITIONER (SUCH AS “ALUMI-SEAL”) IS RECCOMMENDED TO PREVENT COOLANT WEEPAGE PAST BOLTS, PLUGS, GASKETS, THAT ARE IN CONTACT WITH COOLANT & ALSO HELPS LUBRICATE & CONDITION COOLING SYSTEM COMPONENTS.  O.E. MANUFACTURERS USE A SIMILAR ADDITIVE.

· TOP OFF OIL SYSTEM & ENSURE IT IS AT THE PROPER LEVEL.  USE A HIGH QUALITY OIL (I.E. SCHAEFFERS RACING OIL, BRAD PENN RACING OIL, JOE GIBBS RACING OIL,) OF THE PROPER VISCOSITY (ASK US) & USE AN ENGINE BREAK-IN ADDITIVE (I.E. COMP CAMS #159, GM E.O.S.) THAT PROMOTES CAM BREAK-IN & REDUCES WEAR ON HIGH PRESSURE/FRICTION AREAS WITHIN THE MOTOR.  NOTE! ALL AUTOMOTIVE GRADE OILS HAVE DECREASED THE AMOUNT OF THESE ADDITIVES (i.e. ZINC) FROM THEIR OILS IN THE PAST FEW YEARS & IT IS ABSOLUTELY NECESSARY TO ADD THE CONCETRATED ADDITIVE FOR ENGINE BREAK-IN, FAILURE TO DO SO WILL VOID ANY WARRANTY.  WE RECOMMEND RUNNING THE ADDITIVE THROUGH YOUR ENGINE ON A REGULAR BASIS TO PROMOTE LONG ENGINE LIFE.

· WITH ENGINE FULLY ASSEMBLED & OIL FILLED TO PROPER LEVEL, PRIME OIL PUMP & PRE-LUBE THE ENGINE.  SPECIALTY PRIMING TOOLS ARE MADE FOR THE MOST POPULAR ENGINES, OR CAN BE FABRICATED USING SIMPLE TOOLS OR OLD DRIVE SHAFTS.  IF YOUR ENGINE CANNOT BE PRIMED USING A TOOL & ELECTRIC DRILL, USING AN EXTERNAL OIL PRESSURIZING TANK PLUMBED TO AN OIL GALLEY PLUG, (PRESSURE SENSOR FITTING) WILL PRIME & PRESSURIZE THE SYSTEM.  PRIME THE OIL SYSTEM UNTIL OIL “OOZES” FROM THE ROCKER ARMS OR UPPER END OF THE ENGINE.  NOTE! FAILURE TO SKIP THIS STEP CAN VOID THE WARRANTY.

· NOW THAT THE OIL SYSTEM IS PRIMED & COOLANT IS FILLED TO THE TOP OF MOTOR & ALL AIR ALLOWED TO ESCAPE, YOU ARE ALOMOST READY TO FIRE THE ENGINE.  ENSURE THAT THE FUEL SYSTEM IS PRIMED (ELECTIC FUEL PUMPS ARE NICE, BUT IF YOU HAVE A MECHANICAL FUEL PUMP DISCONNECT FUEL LINE AT THE CARB AND USE A VACUUM PUMP TO SUCK FUEL TO THE CARB & ATTACH THE HOSE BACK TO THE CARB.  THIS WILL ENSURE THAT THE ENGINE DOES NOT HAVE TO CRANK FOR MORE THAN A FEW SECONDS BEFORE FUEL IS AVAILABLE TO THE CARB) & THAT THE IGNITION SYSTEM IS READY & IGNITION TIMING IS SET “VERY CLOSE” (IT IS IMPORTANT NOT TO HAVE TIMING TOO FAR RETARDED OR ADVANCED  DURING THIS STAGE) TO ALLOW THE ENGINE TO RUN.  THE TIMING WILL BE SET LATER.
LIGHT THE FIRE

· IT IS HANDY TO HAVE A HELPER WITH YOU DURING THIS PART

         TO CONTROL THE THROTTLE & MAINTAIN ENGINE RPM
· START THE ENGINE & SMOOTHLY & IMMEDIATELY BRING THE RPM UP TO 2000-2500 RPM.  YOU WILL NEED TO MAINTAIN THIS SPEED FOR 25 – 30 MINUTES.

· FULL OIL PRESSURE SHOULD BE PRESENT IMMEDIATELY, IF NOT SHUT DOWN ENGINE IMMEDIATELY.

· VISUALLY CHECK FOR LEAKS, IF ANY ARE PRESENT SHUT OFF MOTOR & REPAIR LEAKS.

· LISTEN FOR UNUSUAL NOISES; KNOCKS, TICKS, SCRAPING, TAPPING, ETC., & SHUT DOWN ENGINE IF ANY ARE PRESENT.  PLEASE NOTE THAT PERFORMANCE VALVETRAINS & AGGRESSIVE CAMS WILL MAKE NOISE, USUALLY SOUNDING LIKE LASH ON A SOLID CAM, (TICK, TICK, TICK, WHICH FOLLOWS ENGINE RPM.  WE CALL IT VALVETRAIN “CHATTER”), IF YOU ARE UNSURE OF WHAT YOU ARE HEARING, SHUT OFF ENGINE, IT IS BETTER TO BE SAFE THAN SORRY.  BEING CAUTIOUS AT THIS POINT CAN AVOID COSTLY REPAIRS. 

· MONITOR WATER TEMPERATURE.  IT IS NOT UNCOMMON FOR WATER TEMPS TO REACH 225 DEGREES WITHOUT SUFFICIENT AIRFLOW THROUGH RADIATOR DURING BREAK-IN, HOWEVER IF WATER TEMPS REACH 230 DEGREES, SHUT OFF ENGINE & ALLOW TO COOL DOWN.  WHEN ENGINE IS COOL, FIRE AGAIN & FINISH OFF YOUR 25-30 MINUTE BREAK-IN WHILE MANTAINING 2000-2500 RPM.
· ONCE YOU ARE COMFORTABLE WITH THE VITAL ENGINE STATISTICS TAKE A FEW SECONDS TO ADJUST YOUR TIMING.  AS A GENERAL RULE, SET YOUR IGNITION TIMING TO RUN 25-30 DEGREES BTDC WHILE RUNNING AT 2000 RPM.  THIS WILL AVOID “SUPERHEATING” YOUR EXHAUST BY NOT RUNNING A RETARDED TIMING, & AVOID ENGINE DAMAGE BY NOT RUNNING OVERLY ADVANCED TIMING CAUSING PRE-IGNITION DAMAGE.  YOUR TIMING WILL BE ADJUSTED AGAIN WHEN THE ENGINE “IDLES DOWN” AND IDLE SPEED & MIXTURE ARE ADJUSTED.

· AFTER A SUCCESFUL 25-30 MINUTE BREAK-IN, & ALL THE EXCITEMENT THAT COMES WITH IT, ALLOW THE ENGINE TO SLOWLY IDLE DOWN TO IDLE SPEED.  AT THIS POINT YOU CAN ADJUST YOUR FULE MIXTURE, IDLE SPEED, & IGNITION TIMING TO PROPER SETTINGS.  SHUT OFF ENGINE & ALLOW TO COOL COMPLETELY.

· WITH ENGINE COOL, CHECK ALL FLUID LEVELS & TOP OFF IF NECESSARY.
· DRIVE THE VEHICLE CAUTIOUSLY FOR THE NEXT 500-MILES.  AVOID RUNNING THE ENGINE OVER 4000 RPM, OR PUSHING THE THROTTLE PAST ½ OPENING.  THE KEY IS TO SEAT THE RINGS, & “DUE IN” THE BEARINGS WITH LIGHT TO MODERATE LOADS ON THE ENGINE.  BE CERTAIN THAT YOUR TUNING IS ACCURATE BECAUSE AN OVERLY RICH, LEAN, ADVANCED, RETARDED, OR POORLY TUNED ENGINE WILL CAUSE ENGINE DAMAGE & VOID WARRANTY.  PERFORMANCE ENGINES ARE MORE SUCCEPTIBLE TO IMPROPER TUNING DUE TO THE NATURE OF THEIR CONSTRUCTION.
· CHANGE THE OIL & FILTER WITHIN THE FIRST 500-MILES.  CHECK YOUR OIL AS YOU DRAIN IT.  YOU WILL SEE “GLITTER RAINBOW” SUSPENDED IN THE OIL, THIS IS NORMAL AS YOUR RINGS, CAM, & BEARINGS ARE “BREAKING-IN”, THIS WILL DECREASE SIGNIFICANTLY OVER THE NEXT FEW OIL CHANGES.  CONTINUE TO CHANGE OIL AT REGULAR 3 MONTH/3000 MILE INTERVALS (MOST VEHICLES).  NOTE! IT IS ALSO COMMON FOR NEW ENGINES TO CONSUME A LITTLE OIL UNTIL FULLY BROKEN IN, THIS TOO WILL DECREASE OVER THE NEXT FEW THOUSAND MILES & SOMETIMES UP TO 10,000 MILES DUE TO THE HARDNESS OF PISTON RING FACES & LOAD CONDITIONS.  BE AWARE OF YOUR EXHAUST SYSTEM, IF YOU HAD AN ENGINE FAILURE BEFORE THAT FILLED YOUR EXHAUST & MUFFLERS WITH OIL OR ANTIFREEZE IT CAN TAKE QUITE A WHILE FOR THE RESIDUE TO BURN OUT OF THESE PARTS.

· SYNTHETIC OIL IS NOT RECCOMENDED FOR NEW ENGINES UNTIL AFTER 10,000 MILES WHEN THE RINGS HAVE FULLY SEATED.  AFTER THAT YOU CAN RUN A HIGH QUALITY SYNTHETIC, AVOID THE “CHEAP” SYNTHETICS, YOU GET WHAT YOU PAY FOR.

· ENJOY YOUR NEW ENGINE & DRIVE RESPONSIBLY.  IF YOU HAVE ONE OF OUR PERFOMANCE ENGINES, PLEASE HAVE FUN, BUT BE RESPONSIBLE, REMEMBER YOU SHARE THE ROAD WITH FAMILY’S & YOUNG CHILDREN, PEDESTRIANS, BYCICLISTS, MOTORCYCLES, AND OFFICERS OF THE LAW.

· ALL PERFORMANCE ENGINES REQUIRE ROUTINE MAINTANENCE.  RETORQUING OF INTAKE, EXHAUST, OIL PAN, TIMING COVER, WATER PUMP, VALVE COVERS, SIDE COVERS, ETC., IS NECESSARY AT REGULAR INTERVALS ESPECIALLY DURING THE FIRST 10,000 MILES.  GASKETS WILL CONDENSE & BOLTS WILL LOOSEN WITH THE EXPANSION & CONTRACTION CAUSED BY THE HEATING & COOLING CYCLES.  THE FIRST RETORQUE SHOULD BE DONE AFTER A FEW SHORT HOURS OF RUN TIME, & THEN FREQUENT CHECKS DONE WHEN THE OIL IS CHANGED, & ULTIMATELY ANNUALLY. 
· PLEASE REFER YOUR FAMILY & FRIENDS TO US.  OUR BUSINESS RELIES ON YOUR COMPLETE SATISFACTION & HIGH REMARKS.  WE LOOK FORWARD TO MEETING YOUR FRIENDS & FAMILY & WORKING ON YOUR NEXT PROJECT.
THANK YOU,

WESTBERG ADVANCED ENGINES INC.

509-926-1555

