
PATUPGRADE
INSTALLATIONSUPPLEMENT

Theabovepictureisa“screenshot”oftwoDynojettestruns.This
isatrueandun-alteredillustrationoftheperformanceimprovement
thePATUpgradekitcanmake.Thetwocurvesthatrisesharplyon
theleftsidearethetorquelinesforthestockandPATversions.
ThetwocurvesthatstartlowontheleftarethestockandPAT
horsepowertracks.Thestockenginequitsatabitover5,000rpm
becauseofitsrev-limiter.ThePATversionofthesameengine
continuestobuildpowerto5,800rpmwhereitsrevlimitercutsin.
Notethelong,highshapeofthePATtorquecurve;thisillustrates
theverywidepowerbandofthePATequippedmotor.Notealsothat
therearenodipsor‘holes’inthepowercurve.
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MIKUNIPATUPGRADE:INTRODUCTION
InstallationoftheMikuniPATUpgradekitisstraight-forwardinthatnospecialorunusualproceduresarerequired.

Mikuni’sHSR42carburetorhasbeenfittedtomanythousandsofHarley-Davidsonmotorcyclesbymoderatelyexperienced
owners.InstallationoftheMikuni/CompuFireignitionisuncomplicatedandstraight-forward.Infact,itiseasiertoinstall
theignitionthantoremoveandre-fittheoriginalHarleysensorassembly.

Camshaftinstallation,ontheotherhand,isarelativelycomplexprocedure.Severaloftheoperationsinvolvedin
replacingBigTwincamsmustbedonerathercarefully,usingspecialtoolsand,preferably,byanexperiencedHarley
mechanic.Forthatreason,MikunistronglyrecommendsthatthePATUpgradekitbeinstalledbyanexperienced
professional.

Anyonewhoworksonanymotorcycleshouldhaveafactoryshopmanualforthatmotorcycleathand.

WhytheMikuniPATUpgradeworks:
Themaximumhorsepoweryourenginecanmakeisdeterminedbyhowmuchairpassesthroughitandbyhow

efficientlyitusesthatairtoproducepoweranddeliverittotheground.Moreairflowand/orgreaterefficiencymeans
morepower.

Maximumairflowisdeterminedbyeveryandallenginecomponentsthatitpassesthrough(aircleaner,carburetor,
intakemanifold,intakeport,combustionchamber,exhaustportandexhaustsystem).Anyoneofthosecomponentscan
actasarestrictiontoairflowand,therefore,power.Arestrictiveaircleanerorexhaustsystemwilllimitmaximumpower
output,nomatterwhatcamorcarburetorisfitted.

Equallyimportanttofreeairflowistiming:whentheairisallowedtoflow(cam&exhaustdesign)andwhenthe
fuel/airmixtureisfired(ignitiontiming).

Over-alloptimumperformanceisacomplexcombinationoffactors:camtiming,airflowcharacteristics,ignitiontiming
andexhaustsystemdesign(airflowandsoundwavedynamics).Nooneofthesefactorsissolelyresponsibleforgood
engineperformance.Theymustallworktogether.

OurMikuniPATUpgradekithasbeencarefullydevelopedtomaximizebothairflowandcombustionefficiencyover
thewidestpossiblerpmrange.TheMikunicarburetor,camandignitionallworktogethertogivethewidestpowerbandof
anycombinationofEvoenginetuningcomponentsavailable.

Aircleanerchoices:
WerecommendoneofthreeaircleanercombinationsforusewiththeMikuniPATUpgradekit:

1)Thestock(’90orlater)airboxwithaK&Nreplacementfilterandthe(furnished)Mikuniaircleanercover.
 Thiscombinationisthequietest.

2)AHarley-Davidson“Screamin’Eagle”aircleanerkit.
3)Mikuni’saircleanerassembly.

Allthreeaircleanercombinationsproducethesameperformance(power)from3,000to5,000rpm.Themodified
stockaircleanerassemblyisthequietestandmakesthemostpowerbelow3,000---whereitmattersmost.Atourred
lineof5,800rpm,theMikuniaircleanerwilldeliverabout3morehorsepowerthanthemodifiedstockcombination.Atthe
same5,800theScreamin’Eagleaircleanerwillproduce1or2morethanthemodifiedstockcombination.

Veryfewofuscandetectthedifferencebetween68and72horsepowerwhenitonlyoccursattheverylastcouple
ofhundredrpmbeforetherevlimitercutsin(orisitout?).So,ifyoupreferaquietintakeandwantthemostuseful
power,stickwiththemodifiedstockaircleanerassembly.IfyoualreadyownaHarley-DavidsonScreamin’Eagleair
cleanerkitanddonotmindalittleintakehiss,goaheadanduseit.Ouraircleanerkitwillmake,byasmallmargin,
themostpeakpower.

Exhaustsystemchoices:
Touringmodels:
Kerker/Mikuni:

Youwillgetthemosttorqueatthelowestrpm(2,800)andthemostpeakhorsepower(68@5,800)withthestock
headerpipesandtheKerker/Mikunimufflers.ThesemufflersareexternallyidenticaltotheKerker/Harleyaftermarket
touringmufflerssoldexclusivelythroughHarleydealersformorethan10years.Theyaremechanicallyreliable;therewill
benocrackingorrusting.KerkermufflersareofthehighestqualityandwearepleasedthatKerkerhasagreedtosupport
thePATUpgradebyprovidingthisspecialmufflerset.

ThekeytotheKerker/Mikunimufflers’superiorperformanceisthebaffledesign.Ourbafflesallowveryhighexhaust
gasflowrates.Theirshapeandpositioninthemufflerbodieshelpdeveloptheveryhightorqueatverylowrpmthat
isuniquetothePATUpgradekit.

Otherexhaustsystemsmayproducequitegoodresultsalthoughitisunlikelythattheywilldevelopthepowerspread
oftheKerkerset.Onthewhole,largediametermufflerswithlargei.d.bafflesperformbetterthansmalldiametermufflers.
Also,perforatedbaffletubes(punchedholes)are,size-for-size,lessrestrictivethanlouveredbaffletubes.



Alternatesystems&howtochoosethem:
HeaderPipes:

Thefollowingrecommendationsarebasedonmany,manydynorunsandtheexperienceofanumberof
recognizedandexperiencedenginetuners,aswellastheexampleofthefactoryitself.Ifyoufollowtheseprinciples
inselectingheaderpipesandmufflers,yourenginewillrunquitewell.

Headerpipes:thebestall-roundheaderpipesarethefactorystockpipes.Headerpipesshouldbe1-3/4”in
diameterand27to32incheslong(fromthemouthofthepipewhereitjoinstheheadtotheendwhereitends
orentersthemuffler).

Extensivedynotestingindicatesthat29inchesisthebestlength.ABigTwinthatmakes60horsepowerwith29”
pipeswillloseaboutonehorsepowerwith27”pipes.Itwillalsoloseaboutonehorsepowerwith32”pipes.Power
lossesgoupdramaticallywithpipelengthsoutsidethisrange.

Straightpipeswillnotrunwellatlowerrpm.29”longby1-3/4”diameterstraightpipeswillmakeexcellentpower
above3,800rpmbuttheyperformbadlybelowthatenginespeed.Long(36-40”)straightpipesaredeathtogood
tuningandrealpoweratanyrpm.

Mufflers:
ThemainperformanceproblemwithHarleymufflersissize.FewofuscaretomountmufflersonourHogs

thatarelargeenoughtomaximizebothpowerandsilencing.Harley’sstocknon-touringmufflers(smallandquiet)
restrictairflowandthereforepower.Typicalsmallhighflow“slip-on”mufflersareloudandstilldonotmaximizepower.
Thefundamental,underlyingreasonfortheKerker/Mikunimuffler’ssuccessisitssize.Sufficientlylargemufflers
canbebothquietandpowerful.

Mostsmallslip-onmufflerswillperformratherwelliftheycanbeseenthrough.Thatmayseemlikeanover
simplification,but----thedynosaysotherwise.Straight-throughmufflersperformreasonablywell.Thelargerthehole
throughthemuffler,themorepower(andnoise)itwillmake.

Thedifferenceinperformancebetweentheworstandbestofthesmallslip-onmufflersisonlyahandfulof
horsepower.So,pickthesetyouprefertolookatandenjoythem.

PERFORMANCE:
Torque&Horsepower:

Ascanbeseenintheaccompaningdynochart,Mikuni’sPATUpgradeverysubstantiallyimprovestorqueand
horsepowerthroughouttheengine’soperatingrange.

IfyourengineisingoodconditionwhenyouinstalltheMikuniPATUpgrade,itwilldeliverpowerverymuch
likewhatisshownonthedynochart.

Mufflersoranaircleanerotherthanwhatwerecommendwillremovesomeofthetorqueatthelowestrpm
andhorsepowerfromthetop500rpmorso.

Response&Driveability:
Thedynoonlytellspartofthestory.Dynamometertestsarenearlyalwaysmadeatfullthrottle.Whilesuchtests

clearlyindicatehowmuchpoweranenginewilldeliveratthedragstrip,theydonotgivemorethanaslightclueabout
howanenginewillrespondwhentheriderappliespartthrottlefromlowrpm.Itistheperformanceofanengineat
partthrottleandlow-to-midrpmthatwearemostawareof;itiswhatweuseeverydaywhenweride.

ThemaingoaloftheMikuniPATUpgradekitteamwastoproduceanenginepackagethatwouldgivethe
verybestpossiblethrottleresponseandlow-to-midrpmpower.Peakpoweroutputwasnotourmainconsideration
andwewouldhavebeensatisfiedwith65horsepower.ThatthePATUpgradeproducesnearly70horsepoweris
apleasantbonus.Wedidaccomplishourgoal.APATequippedHarley-Davidsonhassuperbthrottleresponse
andmid-rangepower!

Ourkit’sextraordinaryreal-world,partthrottleperformanceisduetoacombinationofitsuniquefeatures.Our
carburetoristhemostresponsiveavailable,barnone.Ourignitionhasanaggressiveadvancecurvewhichhelps
producemaximumperformanceandresponseatlowrpmandlightthrottlesettings.ThePATcamshaftdesignwas
optimizedforpowerbandwidth.Wecouldhavemademorepeakpower.Instead,wechoosetodevelopacamthat
woulddeliveritsbestperformancewherethevastmajorityofourHarleyenginesspendtheirrunninglife.

WeareconfidentthatyouwillfindthatthePATUpgradedeliversonourpromise:togiveyouthebestall-round
EvolutionHarley-Davidsonenginepossible.



CAMINSTALLATIONGUIDE:

Mikuni’sPATcamwasdesignedanddevelopedtobeanintegralpartoftheMikuniPATUpgradekit.Theimpressive
performanceofthePATUpgradeistheresultofalltheseparatecomponents,PATcamincluded,workinginharmony.With
ourspecialignition,acorrectexhaustand,ofcourse,oursuperbHSR42carburetorthePATcamdeliverssuperiortorque
andhorsepoweroverthewidestrangeofanycombinationoftuningpartsavailable.

ThePATcamismechanicallyquiet.IfthegearfromyourstockcamisfittedtothePATcam(acommonprocedure
inmostshops),itisunlikelythatyouwillnoticeanydifferenceinvalvenoiseatall.Itisnotnecessarytoreplacethe
valvespringswheninstallingthePATcam.

ThePATcamisreliable.Atanygivenrpmitplaceslittleifanymorestrainonthevalvegearthandoesthestock
Harley-Davidsoncamshaft.ThePATcamisproducedtoourspecifications,byAndrewsProducts,oneofthemostreliable
andrespectedcamgrindersintheworld.

INSTALLATIONNOTES:
TheMikuniPATcamshaftisabolt-incam.Itsinstallationdoesnotrequirepermanentmodificationstotheengine.And,
theprocedureisnomoredifficultthanreplacingastockcamshaft.However,thespecialtoolsandskillsneededtoproperly
installanycaminanEvoengineplacetheprocedurebeyondthepracticalabilitiesofthegreatmajorityofHarleyowners.
Forthatreasonourinstructionsarelimitedtothosethatmightbeusefultoanexperiencedmechanic.

CAMBEARING:
Since1993Harley-Davidsonhasbeeninstallingcamshaftneedlebearingsthatarenottoughenoughtoreliablycarry

theloadsassociatedwithhigherrpmandmoreaggressivecamshafts.Manyofthesenewproductionbearingshavebeen
failinginthefield,evenwithstockcams.

Thisnew(’93&later)bearingincorporatesaneedleretainerand,consequently,hasfewerneedlerollerstocarry
valvegearloads.Itisimperativethatstock’93andlatercamshaftneedlebearingsbereplacedwiththeearlierTimkin
B138“fullcompliment”bearingincludedintheMikuniPATUpgradekit.Unlessthestockbearingisreplacedwiththe
furnishedbearing,itislikelythatthebearingwillfailandcausemajordamagetotheengine.

Harleyswitchedtothe“INA”stylebearingbecauseitislesssensitivetocam/bearingalignment.Theyapparently
foundalignmenttobeagreaterproblemthanloadcarryingcapacity.ItisveryimportantthatthefurnishedTimkinbearing
beheldinclosealignmentduringinstallation.WerecommendtheJIMS“InnerCamBearingInstallationTool”(p/n2188)
forthistask.TheJIMS“BigTwinBearingPuller”(p/n957600-TB)alsomakescambearingremovalaquickandreliable
operation,(805)482-6913.

CAMGEAR:
Harley-Davidsonsuppliesseveraldifferentsizesofcrankshaft(pinion)andcamgears.Theseareassembledinto

enginesinmatchedsetssothatthevalvegearwillbequietinoperation.Thevalvetrainrattlethatsooftenappearsafter
anaftermarketcaminstallationisusuallyduetoamismatchofcamandpiniongearsizes.

Aftermarketcammanufacturersmustcuttheircamgearsonthesmall-sidetoavoidpossiblegearandengine
damage.Thecommonresultofthisprecautionisvalvegearrattle.Ifthecamgearweretobetoolarge,bothgearswould
bedamagedorevendestroyedwithdireconsequencestotheengine.

IfthestockcamgearispressedontoourPATcamshaft,itwillensurethatthecam/piniongearsetwillmatchandthat
thevalvetrainwillbeasnearlysilentaspossible.


CAMGEARHOWTO:
1.Scribetwomarksonthestockcamgearinthecornersformedbythegearandthe
notchcutintothecamshaft.Asharplypointedscribewillimproveaccuracybygetting
furtherintothecornersformedbythenotchandgear.
2.Pressthemarkedgearoffthestockcam.
3.PressthegearoffthePATcam.

4.AlignthemarksonthestockgearwiththenotchinthePATcamandpressthegear
ontothecam.
NOTE:Thisisasurprisinglyaccurateprocedure.Ifneitherofthescribemarksare
coveredafterinstallationofthegear,thecamwillbewithin1⁄2crankshaftdegreeofbeing
perfectlylocated.



ENDPLAYHOWTO:
Camshaftendplayshouldbesettoapproximately.010”.Doingsowillaccomplishseveralthings:Itwillremovea

commonsourceofmechanicalnoise.Itcanreducesideloadsonthetappets.Itwillensurethattheignitionrotorcannot
contactthebackoftheignitionmodule.

Withthetappetsremovedfromtheengine,slipthecamshafttogetherwiththe“camgearthrustwasher”intothe
case.Refitthecamcoverwiththeoriginalcamcovergasket.Fitandsnugtwoormorescrews.

Useafeelergaugesettomeasurecamendplay.Installanappropriateshim(H-Dp/n25550-to25559-)to
bringtheendplaycloseto.010”.

Oncetheendplayisset,reassemblethecam,tappetsandcamcoverinthenormalmanner.Usethenew
gasketduringfinalassembly.

NOTE:Ifyouuseanewgasketduringthisprocedure(newmotorcycleswithchromedcamcoversoftenseal
quitewellwiththeoriginalgasket),settheendplaytoabout.014”asthenewgasketwillcrushapproximately.004”
aftersomeuse.

PUSHRODADJUSTMENT:
ThepushrodsetincludedinthePATUpgradekitismadebyAndrewsProductsandistheirstandardaluminum

setfortheEvolutionBigTwin.Thelongestofthefourpushrodsoperatesthefrontexhaustvalve.Themiddle-length
pushrodoperatestherearexhaustvalve.Thetwoshortestpushrodsareequalinlengthandoperatetheintakevalves
(thecentertwopushrods).

Startwiththepushrodsadjustedtotheirshortestlength.Rotatetheenginewhilewatchingeitherofthetwointake
pushrods.Whenonepushrodraises(opensthevalve)andthenlowers,settheenginetoTDCthenexttimethemark
appearsinthetimingwindow.ThiswillplacetheengineatTDCwiththatcylinder’svalvesclosed.

AdjustbothpushrodsoftheTDCcylinderinthefollowingmanner:Unscreweach(intake&exhaust)pushroduntil
thereisnofreeplay.Then,furtherunscreweachpushrodanadditionalfourtofour-and-one-halfturns(24-27flats).

Wait15minutesforthehydraulictappetsofthefreshlyadjustedcylindertoleak-down.Thisisimportant;failureto
allowthetappetstoleak-downbeforerotatingtheenginewillresultinbentvalves!

Afterthewait,turntheengineandwatchtheother,un-adjusted,intakepushrod.AgainsettheengineatTDC
withtheremainingcylinder’svalvesclosedandadjustthepushrods.Besuretowaitanother15minutesforthesecondset
oftappetstoleak-downbeforerotatingtheengine.



IGNITIONINSTALLATION:

NOTE:
· YoumustunplugthestockignitionmodulebeforeproceedingwiththeinstallationoftheMikuniignitionmodule.The
stockmoduleisnotrequiredandmayberemoved.

· Werecommendtheuseofresistor-corehightension(sparkplug)wiresandresistor-typesparkplugs,bothare
standardonallHarleys.Itispossiblethatsolidwiresmightcausemisfireswithourignition.

CAUTION:
· Ifeitheroftheotherwires(blackorgreen)touchesthepositiveterminalofthebattery,theignitionwillbedestroyed!
· Harley’shot(+)coilwireiscolorcodedwhite/black(“W/BK”).BecertainthatyouconnectthePATignition’sredwire
totheHarleyW/BKcoilwire.Iftheignitionisconnectedbackwards,itwillbedestroyed.

HOWTO:

1) Set theTDCmarkon thecrankshaft in thecenterof the timingholewith the
notchintheendofthecampointingdownandtotheleft.Ifthenotchistothe
upperright,rotatethecrankshaftonefullturnandagaincentertheTDCmarkin
thetiminghole.




2) Placethetriggerrotoronthecamwithitslocatingpininthenotch.Securethe
rotorwiththesocketheadscrew,washerandadropofblueLoc-Tite.Torqueto
25inchpounds.

3) Feedtheignitionwiringcablethroughtheholeinthecamcoverandgentlypullit
through.Alignthe“V”notchintheignitionplatewiththeholeandthecable.Slide
theignitionmoduleintoplaceinthecamcover.Leaveenoughcabletoforma
smallloopinsidethecamcover.

4) Install the ignition retainingscrews (standoffs).Donotusewashersunder the
screws.Snugthescrewssothattheignitioncanrotatesmoothlyyetwithminimal
play.



5) Rotatetheignitioncounterclockwise(retard)asfarasitwilleasilygo.Besurethe
ignitionswitchisoff.Connecttheredwirefromtheignitionmoduletothepositive
terminalofthebattery.Connectbatterygroundcable. 

Caution:Ifeitheroftheotherwires(blackorgreen)touchthepositiveterminal
ofthebattery,theignitionwillbedestroyed!Removeinsulationfromtheredwire
only,untilfinalassembly,tohelppreventaccidentalcontactwiththebattery.

6) ThestatictiminglightmountedintheupperRHportionoftheignitionmodulemaybe
onoroff.Ifitison,usethesuppliedmagnetstacktoturnitoff.Todothis,placethe
magnet(orangedotfacingout)againstthemoduleintheareashown.

7) Slowlyandsmoothlyrotatetheignitiontotheright(clockwise)untiltheLEDjustturns
on.Youmaywanttorepeatthisprocedureatimeortwojusttobesurethatyouhave
stoppedrotatingtheignitionjustastheLEDlightsup.Asmallmarkmadewithafelt-tip
penattheignition/casejunctionallowsforeasyrepeatabilitychecking.

NOTE: Wehave found this static timing technique to be very reliable and accurate.
However,ifyouwishtodoublecheckthetimingwithalight,besuretodisconnectthe
V.O.E.S.(green)wireandrevtheenginetoslightlymorethan3,500rpmsothatthe
ignitionisfullyadvanced.Timetheengineonthenormalfulladvancemark.

8) Disconnectthegroundcableandthenredwirefromthebattery.

9) Threadtheignition’swiringharnessalongtheframeanduptotheignitioncoil.Wheneverpossible,run
theharnessalongHarley’smainharnessandthroughtheexistingtiewraps.Whereneeded,useone
ofthesuppliedtiewrapstocontroltheignition’swireharness.

10)Useacrimping tool toattach the twofurnishedeyeletconnectors to theredandblackwires.After
crimping,gentlytugontheconnectorstomakesurethattheconnectionsaresound.

11)AddtheMikuniPATignition’sredwiretothecoilterminalwiththestockwhite/blackwire.Addtheother
PAT(black)ignitionwiretotheremainingterminalwiththestockpinkwire.BothHarleywires(pink&
black/white)remaininplace.

13)Usethesupplied“Scotchlok”connectortoattachtheignition’sgreenwiretothe“VOES”violet/white
harnesswire.BesurethatthePATignition’sgreenwireisfullyinsertedintotheconnectorbeforecrimp-
ing.

14)Checkallconnectionsandtheroutingoftheignitionharnesstomakesuretheyaresoundlymounted
andwillnotbedamagedinuse.



PARTSLIST:
Item Part#    Description     QtyKit#
1 TM42-6    CARBURETOR    1 15,16
2 HS42/001    ADAPTER     1 15,16
3 HS42/002    SCREW    3 15,16
4 HS42/003    O-RING    1 15,16
5 HS42/006    COVER,CLEANER   115,16
10 HS42/015-014   VENTHOSE    1 15,16
11 Z70/045    HOSECLAMP  1 15,16
12 Z70/146    CABLETIE     3 15,16
13 N100.604-155   MAINJET     1 15,16
14 N100.604-165   MAINJET     1 15,16
15 OTHERS    PATINSTALLATIONSUPPL.  1 15,16
16 OTHERS    HSR42/45OWNER’SMANUAL 1 15,16
17 KHS-021    CAM/PUSHROD/BEARING  1 15,16
18 KHS-022    IGNITIONASSY    1 15
19 KHS-023    GASKETKIT    1 15,16

LEGALSTUFF:
TheMikuniPATUpgradeisanoff-roadproduct.TheMikuniPATUpgradekitsarenotdesignatedasC.A.R.B.exempt,

arenotlegalformotorvehiclesoperatedonpublichighwaysinthestateofCA,orinotherstatesandcountrieswhere
similaranti-pollutionlawsmayapply.


