Chapter 6

A Jor Kt B rmaufEchirer sometmas gyveido § ahen By
Strve 1o Mee emesons slanderds, resultng in manginal
perfomnance such as fean stumble end weak soosleraton. Jet kis
came intck being to comect this, bt e now also made o comect
wour carburstion to speciic pipes end other mods. Dynojet
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Rurfiow wg, Mixiyre in Carburetons, What we'd e is a nice,
curve that shows constant mixture as aiffiow increasas. But
with an uncomectad carh, the natwal trend s 1o annch. Air
coaction: Sysiems xist fo prevent this: Typically, the air gt s
the ona loeated &t six o'dock =3 you look at the carb
ballmoth, and it biseds air into the needi jet toomix with fusd
Besfong BIMegIng Into 1he irtaks arsiresm
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CARBURETION

]w:hrJ'u:il a tnend having tmwhle starting his drag bike. It was
ohwiowy that the throttles weme out of synch, and that there
might be other problens. | suggested that he might benefit
fram stancasd tune-up procedures. "That stulfs irrelevant ® he
replied, with a dismmsive wave of bis hand “The moment the List
wellew starts 1o tnde, P on full thratde all the way”

Whien | attered 1o do thie nane-up myvsell, be grodgingly got om
his 7-mm wrenches and began to smch the carbs. Then he checked
the timsing and reset it Then be instafled a clean st of plugs

The next nn was almasa half 2 second guicker, Why? When
hie bmaght the revs wpoas the tree came down ol eylinder came
up together, and quickly, When it was time to leave, all those
cylmcers kicked ugp o peak-tormue o withenn begitation or pope
ping, and the engine wmed the e and el Seems that swome.
thing imprortant dees happen between idle and full throtle

My point is that loas of bikes mun poardy, and their riders
havimg got used o it in small stages, doi't even notice it & cane-
ful, standard mire-up would give them free homsepower and make
their hikes mach easier o ride. As | also note in chaprer 2, wking
exvewy slop and friction ot o cables, and readjusting hand and
Pt comtrads to combortable heights and angles can make your
bike easier vo ride well

Mot all bikes ol 4 gven production ni have dentcal caruge
reqion Tequirements. Most wall be at beast a bt lean off the bot-
tom, and a good many will hesitate if the throle is moved smar-
by, This resutts from manafcrers’ zeabous comphiance with emis-
saoms standards. Some Aders have recently moved o Diemver, ai
5 000 Feast altitude, o some bewer paint, so their bikes are mowt
drowning rich. My point m that standand carh settings can often
be brpaesved upan

Years ago, you made these improvements by buying & range
of main gers, needle jers, and pelon jess, and vou changed ore thing
at @ teme b0 come up with mnprovements that were often well
warth the elfort. It is quite commaon to widen a siock powerband
by hundreds of rews by carefully tadoring carbuaretion o that en
gine's special needs

When Superspont racing began inoearnest o the 1#H6-87 pe-
riod, CV-carb wining became & crivical element in sucoess. At
Dhaytona in 1987, the peddock-ares public address system was
comstantly hasking, Wil Mark Dobeck please go 1o garage 36.°
Dobeck's Dhvmoiet Company wis a pioneer in the jev-kic field, and
there are more toaday,

Today, custom carburetion has become an mdusary, in the
B of set kits, cach made to correc the problems of 4 particular
model ar, in the case ol pipedien kits, to meke & given mode] car
buereter with a pasecular aftermarker pipe on it You will keow
that o neesd a jet kit when your maching, despite having had a
recens and competent mne-up, will not accept throrle, hessaies,
ar accelerates porarly
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& rack of smoothboras for 8 1025 Superbike angine. All carts
tor multioyindar angnes are rack-mounted because 7
simplifies shde synch, controls carb vibration, and it reducas
throttie-spring fansion. John Owens Studo

The basis of fet kits & b endich part-shrstte casburetion bom
lean siock sertings. This s dore cither by replacing the stock carb
needhes wish others of subily differens shape, or in some cases by rais
ing the snck noodles with timy, thin washers, The changes are small,
it the effecis can be lange. which iswhy jet kits are s popalar

Tiresome but Predictable on

Being a father of three beys, | el obligated here to remind
wous that gasoline i, when vaporized, an encrgetic explosive, easi-
Iy fgnited. Dy i, please, ever become casual about working with
fuet Cifd man Yoshimara was badly bursed in o dymo e, and
athers have been killed an el explotions and Gives: V1 never -
derstaral the dad who washed pabnt ob - his chibdsen with gasoline
whele be smoked a cigarene

Fumther, gamaoline contaim nng-structinesd smmatic compounds

which have bad eflecis vn Tiving organsnr. Prolonged breathing o
gasehine vapor oe skin comtact is nota good habit Meither s wash-
iy paris in the suft. Thar's what kew-volasibity parts-washer i i
famm—it will barm, bt ddoes oot readify fomm an explosive vapor
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How Carburetors Work

It was old Bernodll whio noticed thas air bost pressure 3 i
speeted g This rakes scive bocaase, asair nushes 1o Aill 2 vao
um, the energy 10 acceberate it has o conse from smewhere, This
energy cant come from the vaomm, which has no energy at all Ie
therelore comes. from, the pressuse of the sir el

Yoi can think of 0 @ erms ol comervatin of energy, pres
sume enitgy in the sl e is converted o velocity emergy as it
sccelerates. When the air decelerates sgain—awhen i armves in
sbde an enging's evlisder, lor instance—ihe velocity energy n
converted back ingo other forms, pressare and heat

A carburetor s 2 faney peece of pipe placed moan engoines in
tzke stream, designed 1o apply Bemoudli's Principle. &s the engine
pulle air through the pipe. air pressure mside the pipe falls We
poke a hole in the bottom of the pipe; ssick 4 straw throwgh i,
arsd submierpe the lower end of the straw i & bowl of fuel. Cne
endd of the straw is ot air-pape pressare (Jow], and the other end
in the fuel, which has asmospheric pressre pushing down on i
{higherl, This pressure difference caases feel o Bow up from the
bovw, theough the “araw” (main jet and needle jet], o spray o
into the lw pressime at the carburetor theoat.

Thee basse principhe is that senple. All the remaining compli-
cation of a carburesor w concemed with making sure that the fuel
delivered w actually in comrecs proportion m the airikow, with
makntaining a corstant feel bevel in the bowl and 0 on,

of Carburetor Systems

Al carbireted sporthakes are delivered with OV (constant
vactimn | carhuretors, wa 11 cover thse bise,

Begimning ai the: engine silie al the catfnretor, there is o bt
reifly throtle that rotates on a shah, conpected 1o the throtle cs
bles. A sprimg seturrs this butteefly i the nearly closed position
et b @ stop screw. The smeall asrway remaining supplies air 1o the
engine ot idle, and the aop screw commols how misch s deliv-
cred In the fully open posktvon, the batierfly is parallel 1o the air-
o, offering minimum resistasce. This part of the carbuiresor s
of large diameter to prevent the presence of the butterfly and s
shadt from reducing aimflow

Right a1 the edge of ihas butterdfly, i its nearly closed poss-
o, o wall see 3 senes of timy holes. These supply fiel and pro.
grewsion air for idle, and off-idle operation, Fuel for these pessages
is spplicd throwgh & plot or idle jet (1), screwed imo the bot
fom o the wdie fuel passage, submerged in fucd i the fecl bowl
Air ter these passages. is controdled by the idlemaxtore sorew [AS,
for air screw)

lst upstream trom the batterfly, the carbureior bore decreas
w5, and enzering the bare from the top s a vacuome-controlied
throthe piston. This pision in is leser posstion does et com-
pletely close off the bore, but leawes a space beneath, where the
shape of the underside of the pston forme & comvergent/divergent
veriturl thaewgeh which asr can pass

Hangzng down freen the center of this theostle pisson 5 2 m-
peted metenng necifle, calted the et peedle (abbreviansd BN in
carb spees) . [ ostacks down into a tube. whose bostom end s sub-
merged in hwel Tha wbe s the neede jet (M} Into the botiom
al the passape (eeding this needle jet s screwed the main jer (M

As the vecmim piston Ris, i pulks the tapered jet needie
higher in the needle (o1, making the fucl supply onlce lasger,
keeping fuel delivery i proper preportion to airflow When the
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Evolution of Carb Sides. Bacaust peoplo were fixated on wide-open airflow, smoothbores evahesd first, but their large under-slide
@ir volurme lirmied the strength of the meterng signal, making part-thegttle performance siugoish, The “splid slids” tvpe improved
offadle response by reducing under-zide: air volurne. Leciron changed everything by locating the needie in full engine vecuurm. The
cutawen-type flat-slide, with manimum under-skide air volume, was Japan’s response. Later types contour the side's underside to
8ct a5 & ventur, rasting maximurm signai at the metanng readle.

vacuum piston 5 fully lifeed, fuel delivery i contrelled by the
i jet. mather than the needle and s jet

The wacunem: piston's motion i comrolled by ventun vacuum
applied above a thin, (Bexible rubber deaphragm bocated under a
cap dlop the carburelor. The piston liits because the arca of this
diaphragm 4 larger than the anes of the piston, A contrl orifice
feeds wentur vacuirn o the space above this diaphragm. What
this system does s maintain 3 constant vacuum above the needle
jet. IF airflow decreases, ventur vacuim decreases a it which in
turm causes the shide to bl This causes vaouam to increase hack
1z thee ariginal walwe, amd 0 on

Why bother with this complication® The reason o that luel is
GO0 tames hieavier than air, By volume IF the nder controlled the
thaoatthe prston dissctly, and jerked it ugreand, air would nsh it
the engine, leaving behind the much heavier fuel. The momentary
result would be very lean operation, with misfiring and a hig
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stumble, But with the rider contimlling onby the butterfly, when
he smatches open the throtle, it takes time for ventun vaouem o
st on the vacoum piston, through the conred anfice, The piston
tises, bast at a rave that keeps aiflow under i moving Fast enough
1o pick wp the carrect amount of fwel, The rewlt—when every
thing is adjusted right—is snappy theattle response without stam-
bl v e bive,

This relatively simple picnire is complicated by a number of
detzile. Fuel enters the Fuel bowl] thirough a float valve (FY) con-
trolled by a pair of molded-foam or hallow, soldered-brass Aoats
A fus] rises i the bowl, the Hoats vse with it, closang the float
vabve. Ag the engine wies fwel, the level falls, causing the Floa
valve to open, Bikd s on

1§ the fuel system s gravity loed—ao heel pomp—thene i li-
tle pressure 10 push fuel inio the bawl, so the float valve is rela-
tively bange (usually its size is stamped inbo it somewhere, in mil-
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Mass-on-Spring Anglogy 1o Resonant Adbas. Everyona
AERUMeS aripomes work bacause their intakes face forewand,
but the ram effect s worth only 3 percent a1 160 miles par
howr. The raal value of the aitbox lies in the lange resonant
pressure vanabon that can bulid wp inside it, drivan by intake
pulsing. If the angne takes air anty on the positive side of aach
cycle, it recaives 8 useful suparchange across a range of a few
hurdrad rpem. This can ba used sather 0 boost top end or to
in a hidle in tha powarband alsawhars.

limeters, such as 2 51, Recent bikes usually have clectric fuel
purmips, which supply a lot more pressure. Consequently, thedr pucl
walves must be moch smaller v prevent pump pressure from over-
coming the floas and casing pressure Aooding, These typically
s srmaller FWs, in the 1 5-mm range.

The mathematics of carburetor aperation calls for foel o
stand just below the outler of the needle e, so that very e
wenturi vacunm is needed o get it lowing. But the realiry of
wibmation, lean angles and such makes it necessary to et it low
er than this,

Ies quite common, after carburetors have been dry an the
bench bar rejeting, bor one of moee 1o overflow when the oel =
rmed on again. The cause s o souck float A sharp whack on the
hael bl witth & plastic screwdriver handle wsually stops this

Idle Systam

Fued enters the pilot jet, amd mie from the 2 sorew mives with
it there 1o form an ernulsion. This emulsion i lighter than aw
Tuel, 3o vaouum ot the edge of the throttbe butterfly can lift it
more easily. e emuksion sprayvs oot on the downstoeam shde of
e bukterthy, mixing with air leaking past its edge

As the rider begivg o open the throttle, the edge of the
butterfly beging to move, uncovening more tiny holes—ar 2
thin slot—aassing them o flow fuel. This is the so-called peo-
ETESSIon system

Main System Bagins to Flow
Mearwhile, the increased mrflove = also moving under the
VACLRIT fHston, cresting more vacuum there This doss two things
Cime, it lifis fuel from the needle jet, and twis, it begins to apphy
vacumm &0 the upper side of the vaouwm-prston contre] disphmgm
Ao thie edge of the thromle bunerfly exposes all the progres
wow) hales, huel delivery from the needle jer begms [ it dod no, el
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dlelevery from the progression hales would mse oo madmam, then
fall as further movernent of the edige of the butiedly cut divwn on
the local vacum created there. Ay heel fows from the needle 5=
vacuum sots on the vaouum pisson diaphragm, cousing the thrattle
slide vo lite, supplyimg more aitflow. The engine aoceberanes

Mate that this process of progression from dle system 1o
mzin system has 2 lot of overlap, [s not as though the idle spstem
stops and the main system stars up. What happens is that the idle
system tails off as the main spstem chimes in

Effect of Vacuum Piston Lift Speed

Ahove | nated thar ventur vaousm & fed o the space above
the vacuum piston'’s diaphragm throagh a comtrol orifice, Lefs
comsicher what happens if char orifice is made larger or smaller [f
we make it larger, the slide lihs fasver, and airflow may accelerte
fasier tham fuel flow, leading 1o 0 lean condition, [f we make it
wmalker, the slide lifts more slowhy, heel o keeps up better with
airflome, anad misture gets richer

Uhnice the vicuum priton $tops moving—aither beoase it w
Tully cen, i Beicase the crgine i iow nifining 4 s6me constan
specd—the mixiure i controlled only by the osilice formed be-
tween necdle ol meedle et or—at wide-open thrantle—hy the
main et viself. This, the speed of slide life, controlled by the slide
laft wacieam oilice, gves sensitive contral over micre during oc-
oieleration i during constant -speed nmnmg.

Air Correction

Chnce: the vacuum pisgon is fully Lied, mistsne comeol 15 han-
dled by the main jet, but there is a problem, Adr s elastic bur el s
nit As air moves, ever-faster through the ventm, it loses pressure
bescoming et and less dense. The huel does not. This caoses the
air-huel miktuee to become ticher as the engine palls more and
mare air through the carbureir. This requires. some kind of oo
rection, or the engane will dooswn isell in fued a4 i1 e ap

The wsaal arswer i 1o bleed 2 small smount of air ine the
fuel a% it emes i the needle jer The jet contralling this bleed air is
called, appropriately enough, che air jet (AL A the vemtan vacy
wim increases with rsing engine revs, not enby more uel, but sk
e Bleed air, will bse palled into the seedle e The sesudt, o the
air et w oomregtly sized, will be constant proportion between fuel
and air, delivered to the engine. This air jet s waally located at
st oelock s wou look e the carb intake

Abr-jet wning % ussally s endertaken by many because o5
a it complicated, b if's mice o know that there is 3 way o
change the slope of the air-fuel curve, 3 bagger Al canses the curve
tor o Jeaner as the engine revs up, and vice versa. The conplesity
artsies becanse 3 change m Al ako requares a change v main et

Coid Starting

Engines require 2 much rcher misture bor cold starting, be
case the cold engine can only evapomie 3 small racton of the
el To get a rich enowgh fuel vapor o fice, i ergine ans be
grven lots of luel Tn car carburetors, this s scoomplished with o
Choke butterily, which acts Bke putting vour hand over the cadh
Intake; unahle o ger enoigh air, the engine sucks im a lot of el

Wost motoreyche carburetors use a different system, Cold en
richment s performed by a sub-carburetor, cast in unit with the
main carky hody, with an air passage that bypassss the alide and
Ftberily . les “throcde” s o calile coperated piston, end it has & very
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Thios of &
Srmicathbone
Carourator, The
alde gnd neadie
have bean
removad from
this carb, but you
can easily soe
tha thn slits m
whish tha hollow
cylindrical slide
nses and falls
Thasnis. 1o this

smoothbore,
Par-hrofte carafanan i not 1his type's STong Suit. John
Owans Studio

- e

A Fazi By Gast Lectron Carburetosr. This flatshdo carh meters

all its fuel from oo point—whans the needie disappears mo
the nendle orfice. There is no idi System, so here s no idis-
To-man System trangition, Lectrons ane famous for good part-
threitte carburetion and the ability 10 vapores fusl even in cold
mﬁ—mﬂhmﬂﬂslmlwmm John

rsch “main wel” In onder for this stnug carbueetor to fow maxi-
mum air, the man theoetle butterfly must be closed, so opening
the throttle as you try to stan 2 cold engine defeats the effect of
the cobd-stant circuat

Traditional Slide Carburetors

Although some racing £V carbs have been buill, moss racing
carbs empley theottle dides directly controlled by the throtile ca-
ble. Cardwiretion works a big didferenty in these units

Idle System
ldle holes are located at the battom of the throttke hore,
right ar the engine-side edge of the throle shide They are
served, as i OV carte, by a pilor jet and air screw

Because shde carbs lack the OV carb's sell regulsting con-
stant-vaguismn festure, tramition from idle b main sysems imeoles
mare twnable paris. The first of these is the theoetle <ide isef,

The problem is to create & vacuum wnder the shide that will
pull the approprate amount of fuel from the needie jer The
strength of this vacuum s controlied by the shape of the slide, [n
the case of a cylindrical dide, the edge closer 1o the engine closes
abmest complesely, but the intake-side edge is higher than this
The lower the mtake-side shde edge is made, the stronger the
vacuum heneath the slide becomes, and the woner the main g
tem begins to How heel The higher it i made, dse weaker the
wacuum. The beight to whach this edige of the slide i cur is called
ity cutaway (CA], vanlly measred in millimeters Thus, 2 25
slide cutaway i richer than a 3.0 (the member is stamped 2 the
batiom ol the dlide]

Owval, flat, anel receangular-slide cats employ varatins an this
ichea—bwir always the mbent s b oreate just the rght degree of vacu-
wiim bemeath the shice 2 it b, 1o briig (n the main system smoothly

Why Different Slide Designs?

Wi the variety of sfide types—salil mund, hallow mund,
rectangular, and so on? The round slide came first because it was
eavy to maching, and was copied from Buropean models. Later
e rectangielar, oval, and other gake-like slide designs.

Here 5 why carb design bias taken this e When the engines
siction pulse hits the carburetor, 18 must sneak under the engene-side
wdige of the dhde, then mll air out of the space under the <lide fst
enixigh b creale a vacuum there, stoong enough o pull el

.ﬁmrd:hd:huqﬂh a Jot ol vohimie urder it W Chas fe-

pretty stromg suction pulss o pamp all thal vokime down
Eﬂ@\mﬂﬂhfﬁmﬂ:@udﬁt‘uﬂﬁmd&emm
wdpes are closer together, so the volumse under the slide & smaller.
Conseguently, the rectanguilar design can flow hael in nesponse 10 a
weaker engme sucison pulss. This makes this type of carburctor
e responrsiee, able w0 contnue bo foom a nture even in power-
ard regiom in which engme section pilsing & weak.

In mase recent shide desiges, the undesside of the shide s
sarchilly conteired o form 3 venmn with the battom of the air
passage, which iisclf may have a special comowr. This produces
an even stronger vacsium, able to pall fuel m response ta the
weakest engine suction pubes. GF funer Erv Kanemoto was once
toked by o Hionda techrician, “Whatever you do, don’t mess. with
that shape. [t took us six manths’ work b get i right ”

Masi of this slide development has occurred in motocros,
where extreme responsivensss is cssential to make wse of every i

.I.:—I
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stant the rear wheel has traction. (Listen 1o the engine go “hurp-
Burp-bugp” as a bike hamimers through the whoaps, every time
there's traction, the rider gives the engine a shat of throtde )

Some of these shide designs cannot be used on GF mad race
hikes, precisely hecause they are oo responsive. The slightest
tausch an the throatle in mid-comer and the engine barks strangly
o life, possibly destroving rear wheel grip. Earlier carb types give
a less-sudden power onset

Some Superbike carbs have roller-cquipped shides. In the ear-
Ty days, engine suction pulled standard carb slides hard agains
the engine side of the carb, making it very hard 1o pop the shifes
up from the dosed position, This cassed many an ungainly cormer
exit, as the nder twisted the grip harder and harder until finally,
BLAMMO) the shides popped Inose and opened much farther chan
intended, The milers ease the rll-on

What are Smooth Bores?

Many years ago when carburcbons were a lot less responsive
than they are today, much smalber hare catwreioms had 10 be wsed
Such small carburetors. (How about the 15716-inch—24-mm
carbe on Vincent 1 000-cc twine?) created comiderable flow loss
s emgineers thought about ways to make them slicker msade

One sdea was o put the meterng seedle noa side chamber
{this was done on AMAL RN and GF carbs) thus getting ot oun of
the airflow. Another idea was 1o make the throtle shide like an in-
verted bucket, open on the bottom, shiding in and our of the carb
bore through & rownd, namow shit. When this slide was fully open,
the carb bore was perfectly smaoath—save for the shit

Adal CF and BN carbs are musewsm pleces wday, bt in the
ferst Superhike era (197683, smoathbore carbs were sifll consid-
ered the ultimate, The classic fapanese smoothbare i the Kethan
CR, made in several szes, Linforunaiely, the hollow slide af the
smoathbore makes its threatle response inferoe e that of laer de-
signs, which im nem means thar it must be used in smaller bore sizes

What Is a Powerjet?

As | note m chapter three, engines need 2 cormect misture for
part-throvle operason, but meed an enriched micure for accelera
i and imimilim poer Dine way o achese this wlectve ennch
ment i with & so-called poweriet. There is nothing exotic about the
concepi—even VW Beetles had powerjetst

In a slide castwaretor, a tube is hung dosen frem near the 12 0
clock position, just upstream of the slide, The tube is fed through a
jet, and there is a passage (often just 2 hose| leading o the fuel
beval, As the engine runs, the poweniet does mothing +o long = the
slade is closed enoagh to prevent fast-moving air from generating a
vacuam near the end of the powenet mbe, Bat as the shde rises
highser, high-speed airflow does mush across this tbe, generating a
vacuum that Kfts fael From the fuel bowl, drasws it through the
powerjer, and sprays it out of the nbe imo the aimtream. As the
air velncity past the powerjet increases, o doss the uel flow:

Powerjets are tricky, Get them just ight and yvou have a re-
sponsive mid-range with adequate ennchment for stong top-end
Buir make the powerjel 1o by and pour engine will doown & it
rews up. Oine solution 1o this exists in the solenoid-comralled
powerjets used on curent Yamaha TZ250 road racers, The igni-
tion compueter nens on the jet only when needed—in the T s
case, this is below and above the mpm range where the exhaust
pipes pump strongly,
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Carby makers and others offer prowerier kits, bun not every
carbiretor needs one Same, s, actslly benehit from high
speed lean-out

Other Carburetor Types
A place of honor belongs 1o the LS -made, Edmondston-de-

signed Lectron carburetor, for its radical design stimulated a lot of

Later developments from Japan, Lectrons ane anll available, and

they are the preferred carburneior in cortain drag-racing classes
The unbque festure of the Lectron s that it s 8 stagle-poim

metering device, There s no idle system-—all fuel flow i con-
tralled by a nontapered, hand steel needle, working in a closely fii-

tedl heske in the carb body, There is no main jer. The needle his a

flar ground o i 2t very light aper, and is instalbed with the Hat

side facing the engane. The theontde slide 15 a simple gate—there s

an outaway. Becase the needle and fuel orfice i@ works inoare on

the engine side of the throude gae, they are asbiect 1 full engire
sacpum af all dmes This wives them maximum meicring signal
The grear sirengrhs of the Lectron ane

|. Excellent part-throtthe response, This accounts for their initial
popularity in road racing in 197781

2. The ahilivy to fam a good misture gven when the engire: is
cold. This 7 what makes them atractive for drag racing
[Drag racers mun cold becsuse cold engines induct mone ain
than ot e,

3. They are easy to e, becsuse micune srength i< controfled
Ly screwing e peedle up or down, of by changing o a e
dle with a richer or leaner flat ground on e You need no
hoses of jets and slides

ﬂ]ldx:r |{‘q‘rr|'||'|'. |'li|j A @l SOTTECIHM Sysiem . w6 |:I'|l_-!.' N
riched as revs rose. Today they are offered with an air-comecied
peweriet that compensates for this ok

Fuel Injection

Mot motomeycle fuel inection systens are of the mapped tepe
in which the computer measumes two basic vanables—mpm and
thrattle sngle—then lonks up the comesponding comect missure in-
Pormation in & stored map,” i the foom of an EPROS chap or ather
such device. by addition, the systemn monivon: other varialbes gach as
atmosphenic temperaners and pressure and engine temiperature, The
A0 15 Il CTEEIE 8 SVSDOTme [ha.'l mal only L2 ] '|h|: OHTECL ANEILAT B
day arud here, but which will also auomarically deliver it in wmaor-
revw's elifferent weather. and contimeusly as we nide up o Denver's
5,000 doee altitude, and down o below sea level in Death Valley

The injectsen on Honda's RCAS haw aes lietle box with For
mvsterias kroths, but all ather Fl systems are computer-accessible
wnly o reguuire EPROS replacement for micture adiustment, The
basac idea i b phig in a laptop or seme dedicated device o the
FI's CPU, download the fuel mizture curve, and then enter
chatges in the area of concem, of 1 amply eplace te map with
anather of suitably different specificaton, This leads 1o the socal
probilem of certain teams wha “can’t get the good chip”

Fuel mdection ean simplily the myseny of carluretion drasd
cally. Mick Dischan's crew chiel Jeremy Burgess savs than the on-
hoard detonation counter ot anly totals the counts per lap
[Hionda's spec calls for ao more than X}, bt shows onder what
wpecific throatle and rpm conditions they oocusred. Then they en-
rich the fuel map i the area of concern. The end
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Auiemative fuel infection systems place the nozzle close o
the engine, aimed o shoot the el spray onto the backs of the
how intake vabves. This sssists s vaporization—and Fud imjection
neeels in Puel-particle size from carburetons is usually smaller, sur-
prisingly, than it i bom injection, and this can cause problems. In
an econobax, peoceeding ar legal speed up the freeway, the en-
gine & wrning aroand 2000, s there is 3l the time in the
weorld For the fuel 1o vaponze

But in higher resving engines, there ® less time for this, and
o compensate, the inpectors are repositioned farther away from
the walves, b give longer evaporation tme. Ferrart, om one of is
F1 engines, had the injecias on e movable volleys that moved
up sl down the miake sacks with rpre—close o the valves ar
lower revs, farther away at hagher. Currently, at least two
Superbike engines nse two injectars per stack—one low down,
thee ther Jovering over the open end of the intake stack

Intake Length Effects

As | noted in the discussion on cam timing, when ane cylin:
der’s intake process begirs, a suction wave travels out the intake
valhve and up the intake pipe and carburesos. [ is reflected from the
apen end with its sign reversed—the suction wave becomes a pres.
suree wiasie— gl it retens toward the engine. I this positive wave—
o vy positive wave resalling o muliple rellections—arrives
just at the eid of intake, & the intake vabees are closing, it will snaf
exira ar it the odinder and increase torque, The bad news s that
at other speeds, it is 8 suction wave thal arrives ust at intake vabe
clomure; this woks out some of the change and cauies a minor flat
spot i torgque. The potitive and negative effects can be quite
latge—as misch &5 a 10 percent tomae boost hes been observed.

O soime World Superbike engines, a two-length intake sys-
tem has been wsed. Oine leopth—the shorter of the two—is used
ter oot togr-end. An added prece of intake stack is snapped e
place by a servo-miotor 1o jive a boost at some dower rpng, In Fi
car racing, continuously variable intake Jength systens have been
used, Back when Honda was running the BO30 Vi Superhike
they machined back inte the heads o make the iviake length
shorier, to boost peak revs

The reasan | mention this is that so-called “welpcity stacks
are still sold for a vanety of carburetor, and many riders put them
ot sirnply becanse the name sounds racy andfar they ke the look
ol the shiny aluminum of plastic things. IF you change intake
lenggth, evaluaie the result on the dyne or drag sinig! Exira intake
length will lower the rpm at which intake effects boost tormue;
you may o may noft like the result, Customizing may be a lot of
fam {1 haven't tried it—maybe in my next life), but dors let it de
termine vour performance bike's intake length

Carburators and Vibration

People today are spoibed, because the only carbs they have
ever seen on hikes ane nibber-mounted, Tt wasn't abways so. | men-
tion this not becauie the past is coming back, but becauwse you
may nist be familiar with the elfects of vibration en carbaretion

It cccasionslly happens that & carb or carbs are mounted in
sich & way that they can make hard contact with metal parts of
engine or chassis. The resulting vibration can cause Frothing of
fuel in the bowls, allowing air to pass inio main fers, beading 1o
lean-out 1 have seen fuel climb ap the sides of ranspareny fucl
bonwls as engines were revved up, leaving the main jet hanging in

Burnes. Thits is noo & likely problem with rack-mownted carbs, but
can casily abhect singhe carburetos

The Airbox and What It Does

Early bikes had apen carb intakes, Then filters were added 1o
prolong engine |ife. Finally, when new noiee standards proved im-
prssible to mest without some kind of intake silercing, airbwxes
came intz heing

Sporting riders have always hated interference with the purity
af thelr engines, so ore of the tist acts on buying 8 pew bike was
1o trash the ughy, molded-plastic airboe concealing those beauiial,
fumctional carburetors. ¥What can be msone beaihul than 8 row of
carburetor belbmouths, like tnompets upraised? Everyone knew that
this rased horsepower because it eliminated the resiriciion of the
filer and the (usualhy) tioy entry leading inte the box, Those whe
wanted filmation added sporny-leaking individis] “sock” filers 12
each carh, It was cool ta have jitting, bare cadwretor:

Then mist after the mid-1980s, riders got a termble wirprise
When they wrashed their airhoxes, their reward was mot more
povwer, bt less, Powerhands that had been chubby and full ssd
denly twrmed lumpy—even with careful rejetting. The proklem
wirk gspecially severe in Superiport road racing, the one year
when airtboxes and filiers were made optional. bo people grudg-
ingly put their sirboxes back on, and the power came back
Samething new was happening

That samethirg was airhox resonance. Everyone has hammed
or whistled across the mauth of an empty bottde. A just the right
frecuency, the air in the houle rewnates in sep with the wne being
hamimied o whisthed. This i just like @ weight, hanging on a spring,
Dasiencingg i and dowin The spring s the compressibility of the air
i the batthe. Tl weight & the shig of air in the botte's neck

If & suitable wolume 15 connected o an engine’s intake stacks,
i can fesenate in this same way, within a centain rev range. When
the box is resonating in this way, bis pressure s high just as ope
cylinder beging its intake stroke, and this drives mone aar e the
ergine. As the enging takes aic, box pressuare [2lls, but moee air &
ant ins way i thaoueh the box's intake snout.

If evervthing is sized comectly, box pressare s high again just
s the next oylinder's intake stroke begins, and so o, The net re-
i 1 substaniial boost—like free supercharging-—within 2 par-
ticular rev range. This can amowng e 10-1 5 perces! mone perec
There are always weak atess in any engine's orue cirve, o engh-
neers have maned airboxes o strengthen those weak areas
presto—a sironger, iml:“:lﬂwr torque curve

This s why current sporthikes—and all World and AMA
Superhike racers—have sealed airhoxes, They are very well
sealed —with rubber gakets and quarter-tum fasseners—became
any serious leakage destrovs the nesonance, st o a leaking valve
pird stops 2 saxophone bom playing a note. They are rigidly con-
siructed. ton, booase a "soft” abrbox would also kill the resonance,
jarst as 2 mibber erumpet cannot be played

Ram Air and Hot Air

Muost people assume sealed airboses exist just o create gains
tromy forward-facing abr intakes () did). This s considered hot be-
caise racehilies have very visible snorkels, scoops, or other SE-71-
looking air-indake hardware wp front. Sadly, even if the encry of
mareing air coubd be completely converved o pressone, at 150
mieles per beour the pressare gain is only 3 peroent. This is fine ona
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WD Wi want,

PLAYING WITH AIRBOX RESONANCE

akirgy an aibax workl 15 @ tnalkand-error process, bul the basic formula describing Hermnoliz resonancn Shows ws haw o ped

Total Area of Intake Pipe{s)

Resonator frequency = 5 300

bik’s shap

o, pasitiwghy

1]

Carty laan-oui.

[Air Box Volume] = [Lendgth of Intake Pipe)

H you have twe intake pipes, the length in this expression = the leagth of one. not the 1otal of wo fres of intake ploes |5 10
1al @raa; that ig, if there are two iniake poes, each of two square inches area, the total is faur square inches.

Locking at the forrmula, you can ses that mcreasing intake pipe anea ralses the resonrant frequency, and wice verss
Inraasing box wolurme or making intake ppe length greater both lower the resonant freguency

The basic fact= about sealad and/or ram arbowes are thase:
. Thera ama two basic kinds of intakes. Ona type is cut into a fiat or siightly cunved faiing surface, parpandicular t0 tha direction

of motion, Locating intekes at the sides of famngs wil take in kowear pressure ar that is speadng up to fisw around the

Thié secand type, th “rocket launcher,” congsls of 8 forwand-lacng tube of ubes that propect Tordwaid Sevetal mchi:s from any
surface, This puts them in undisturbed airflod, You beree soen these, made i black carbon frber, on Honda M5Rs and the
Rokerts KA3, Thit proper aarms for this dewve g & Kuthemann oftusr, & dviry SubSonic et eniimg uses on

The total drea of the mtake pipes must b Sgrificant’y greatar than the total o anaa

Tha irtake ppes must enlonga gradually as thay appeoach the bax, not endargs suddandy from o small diameer. Suddon en
largements waste a lot of tha ram prassure. The angle of the enlargement should not excaed 10 degrees.

Thi bax must ba ruly sealed, maarng a rubber gaskat compressed betwasn bax and cowar, and aach carb bel sealad 1o the

il just showed throwgh o hole, Thare can be nd keaking holes for frame mambars, cablas, of hoses
Praferalily only the car bells ane in e b, Bacause this elimirates saaling all those itams indidualy

All float-bawl vents snd the fusl tank vent must be connested 19 b pressure. Otharwizse, a1 radmim speed thene will be

F. The lbox wolume, and the intake langth and croes-sectonsi area mirst be chosen according to the Helmholtz formula, Chack
wour vk via track Gr dyno tast o put the box resonanca in the dasined frequeEndy rangs.

Factory rece parts made for Superb®e racing sometsmes mclude an arbox and intake pans. Linforfunately, this maternal is

wsuathy hideoushy expansva—aven Muzzy didn't buy Kawaszaki's corbonefibes airbox ona year, If you decida so maka your own,
study production or racirg arbowas that waork. Thesa is a ot more to tham than just 3 box with some white pooksupply flax tubing
rurming o holas n the front of the fairing. Factory asrbomas are good-simad; when you sae one on tha banch, it looks ke some

tirg made by Samsonite

Superhike racer, where it might give anoextra 3 oo 4 horepower
rear b speed.

Bur this “varm-air intake” 15 2 velooity-souared efect, & vai
doaible the speed, vour get four times the pressure. Conversely, |
vt halve the speed to 75 miles per hour, you gt only 174 the el
fect, o ¥4 of 1 peroent, This s 2 horsepower or less on 2 hig en-
gine. Mot much

Pad-hmaking sooops sell Bikes, but fomward-tacing imlakes have
ane real purpose ot less-than-race speeds. That s wo prevent bot aie
frown radiztor, conling Fes, o T exhaust pipes from entering the
carburetors. Air loses density & [t is heated, so hot alr gives less pow-
er than coal air, Forward-facing atvhos nrakes exchude all hot air
Annther thing they do & v point intake noise in the cpposite direc-
tion b exhaast noive, This is a5 wsehul in mesting note ssandards a5
the tirme-honered wrick of putting one exhawt pipe on cach side of
the: bikie—the noise meter can ondy be in one place 2t a tme.

There may abio have 1o be means of correcting mixtene bor
the higher air depsity in the box, but this is really & race-only

51

problem, ai relatively bew street rider spend much tme at maxi
miten spesd. WY important o nove that, os presure in the airhox
rises at very g speeds, it reduces the pressure difference soross
carburetor maimiers, camsing lean-out IF airbox prossune rose high
ervagh, it would posh the fuel right back down i the floar-
beevels aned Blow abbles!

The simpbest compersation far high-speed lean-out & o vent
thsee Float-Tsevwd breatlser Fires into the adfbox iwhich is done by the
Laciory on most modermn motorcyeles). Bven with this, a 3-percent
dersity increase will sull lean out an engine, just & will 2 3-per-
cent fise in the baremeter. Bt we're wlking about legal speeds
here, soowell ignore this one

While an the subject of venting things inen the aimho, 1 should
menticon the gzs tank breather, As your engine takes fuel from the
tank, an equal woleme of air must enter the tank through the ank
breather b take it place The breather on proodisction bikes & sl
ly incorporated tnvo the filler cap. Ot some moditied bikes, i has
hiappeied that the sk breather wirs boo small for the bike's new ap-
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werm ik sl

- e sbalt and glits

i mrd Bk s bl menidld

Throttie Body and Injectar. This unit has a

petite, or got covered up by the cap gadket or such, cousing wrysten-
ous lean-onst only at high speeds, when fuel demand is highest.

I you have any weard symptoms like this, think about restric:
tiors that may exist in the tank breather or in the fwel ey and
petceck. 1 omee had o bike that revved op to 9 500 down the
[Dayetewa back seraight, then cut desd, coasted down vo §.500 revs,

b-:kh.ph,mdmun §t wwrmed ot 1o be fuel stamvation,

caesed by carb foat valves 2 bat too small, in-line gas filters, and
fuel-line quick-disconnects, All this restriction was cawsing the
Fuek bl eo s dry. Once | bl preovided encugh flow capaciny,
the problem obediently went away. This applies mainly vo bikes
with graviey fuel feed. Electrie fuel pumps are another story.

S tank petcocks leak, and so do some carburetor Boat vabves.
T comsbination of these two with an open ke walve, ghven tnse
eranggh, can resalt in o cylindes ull of fuel, Bver see those Wordd War
ﬂih:hnmmu‘hﬁ!ﬂnurﬂmmmdmnlﬂw

il aes 4, ek oo v fieede: thingg 1o thiink b,

Tuning Slide Carburetors

Carls are comples. because of their sverlapping systems and
chieir many parts. 165 casy to feel its all oo complicated and just
give up. But po, there's a step-by-step moethod. This was taught to

former Kawasaki team rider Hurley Wilvert by a cragay old
Auvstralian speedman, and Hurley taughe it te mae,

Awame that the maching s in good menning erder, that the
canbe are propéetly mosnted, with consictent float Jevels, snd il
hawe the same tuning pares in them. Sex oll sdle airscrews to the
sarne setting, such as | 142 s open.

Set any idle-speed adpsters 1o bet the slides close completely.
then synch the slides to lift smuliancously. Some people will ol
vau o synch o make 2ll dides reach folly open together, This is
wrong. for ifs musch more importang to have smosth power off
the bottons. Since vou have o do this with the gas tank off, re-
memiber that when you replace the tank, it may disturby the lic of
the cables; making a cable bend dghter kengthens the howsing.
Recheck symoh with the tank in place.

Race-only machines are not st up to idle, s their dide
carhs are synched for simultaneous opening. Streer machines
have to ddle, and for seiting this there is the method of con-
necting vaouom gauges to cach carh and thereby eoqualizing all
carbe airflows.

Start the engine and warm it up. Have a friend hold it at a
constant bdle, a5 low as possible, Mote the rpm and have your
frend keep an eye on the tach, Mo turn each idle sircrew open
14 tum maore, IF rpm falls, turm the screws back o the starting
peoant, then 1% tam imward, 1f sdle rpm again falls, the onginal set-
g i grood and you can gooon toothe nest sage.

Mt iF il ey comtinoes wo climb as vou adue the idle air
sorews, keep going andl ether of ten things happens: (1) You find
the: peak rpm cetting, in which case keave it there and proceed 1o the
et uming step, (2) Max wdle mpm reaines that the idle e be Jess
than 1/2 twm open, or e than three e=ns open |E number 2 oc
curs, vou euse chargge pilot (Gdle) jew 1o a different sze 1F abe besy
ille sertimg is srmaller than 172w open, install richer idie jets B the
Toesst settinng s moee than theee bums open, imseadl leaner idle jets.

Contimue this process until wou achieve an idle aircrew et
ting that gives peak rpm, and lies within the range between 12
turm open and 3 turms open. 1F this is 2 sreet-riddden bike, you can
vt et thie el speed

The et tuning stage i sehoction of dide cutsway. Be e drag
the enggine is happy—not overheating and ot Touling its plags. Wth
the engine wdling, roll the throttle on very shghtly. Does the engine
el willlingly, o dies it misfine or lag behinds If there is 2 problem,
irtall 2 sl 1 or 142 mm sicher (ke cutreay) The quiaway num-
b e starnped o the dide, or you can easshy mezame the cutawny
Iy staneding the slide oo a lat antace {desperate winers sometimes o
slucdes aned don't change the seansped numbers).

If the engine responds 1o the throttle better pow, oy slides
that are richer ver, If the engine responds worse o the change, go
the ather way—install keaner slides, with more cutaway.

Youw may now ask if the engine is rnning on the peedle
now, and wouldn's it be sppropriate o play with needle height.
M, the shank of most needles 15 mot tapered, s the fir 10 mm
of shde lift—a bst more than we are using in tis parg of the -
i presess—is ot om the taper. Therclore, misture at these low
throttle pasitions is contralled by, (1) the continuing but taper-
ingg oiff effects of the idle system (2) the slhide cotaway (35 the ori-
fice between the teedle's shank and the 1 af the needls e

The resn of e et i best performed under way, on treck or
sechaded voad, Wou will mow perbormm o series of rell-oms, as before
tov evahuate how the: engime takes throttle,

Copyrighte
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Cutaway of CV Car
Thesa Kehing are wery
common on late-modsl
sporibikes. The rider
contrals the butterfly
throttle, but air pressure
n the carb throet controls

thier air slide's ift. This—
whien everything = tuned
ol it
mposstie for the ar to

get ahead of the fusl and

cause accelaration
stumiia. Kedhin

Carbureting from Zero

Occasiomally, & rider may have o adape cartbwretons 1o a machine
ot defivered with them, and so lack amy starting poit for such deings
a5 reedle type, slide outaway_ and so on. Oine proper iosporse & (o cll
fricnds or athers who may have more experience. Another ks 1o call the
carh marudacturers impanter and ask for belp there. For common ma
chines, mriporters ofien can apply cirks with at kst approximate jet
vingy o woner baloe, Al vou can use the abere: procedue o refine the

It wou have o do the job solo, all is not lost Size the car-
huretors realistically to be slightly larger than the pore (1 at
the head flange and hegin with middle-of-the-road slides like
1.5, mad-range piled et and a mddling air screw setting like 1
112 turns. Start with some commonly used needles. What's
coemdbon? The carb makers” catalogs lise availablde needles, with
disimeter measerements given at a few points along the wper
Pick a 1vpe and begin. | the engine has a fuel pump, use small
float valves. Ohtherwise, use someihing good-sized like 3.0
The wning procedure will get you pilot jet, slide cataway, and
necdle-jet sizes than work. MNow all you need is o refne the
choice of needle

Test ar atlser meedle heighes, 1 this by iteell takes care of yoar
- thrabile-positen runming, vou can proceed o main-et selec-
tian, Hut if sirnple changes of needle positon don't do the job, yo
may need b change o ditferent needles. They are supplicd im a
dizzying array of wpers—single, dual, and cven miple—with dif-
ferent shank diameien s well

Whatever your on-the-needle mnning problem may be
yoiz have 1o determing tweo things abont it in oerder o correct
i The first s toadentity the thomle position when the prah-
lemm oceurs, The second is to know whether the problem s
richness or leanness

Cine way o find out is te ture off the kel o the carbs, and
continue to mn the engine ungil it has palled the fuel level in
the bowls down signalicantly. I, in tha condition, vour bike
runs beweer in the problem ares, your knos it s rich there O
ury a littie choke, if the engine picks up, it was lean in the prob-
leen area. With a Hiile thowght, vou can devise a ot of hvthe di-
agmostics like these

B sbemaiby the dhrotdle posinon az which this proldens oo,

and measure the rosdle ameter at the point that is st ssde the fop




CHAPTER 6

eadding spark plugs was long considered ore of the wner's bisck ans, but n requres mom of a careful, methodical approach

rathie than eryatal baks of chicken entala. For plug resding, it = essentisd thal yoo Begin with clean, freah plugs. A dark plug
wall it ghten bo indicate & comact of lean mivture, 0 used plugs e useless for moduie Bssesamant. Also, forgat & the plug
mignuiaciurar's fow-color advice shaets about chocolate-brown. That i3 the color 8 plug assumes in 8 sreet-dniven bike wah hun-
dreds or thousands of miles on & The colar you ars lboking for n main-at tuning is white. [ you make a tog-speed run of 30 a0
onds or 50, and yaur fresh plugs come out brown, your engina is hopalesshy nch.

Tha “readng” of spark phigs is based upon the fact that tha msulatar is a thermomater that can ba raad just ike any other,
axcapt that il is not calibrated in degreas. The fip of the insulator iz designed—prowded you ae runnng the comect phag heat
range—io cpersie at @ termparature high encugh to prevent fres carbon from shokng to it but not kot @ncagh to act as an igne
ticn Saurce on (s o, As wou travel up the insulstar from its tip, toward the metal shell of the phug, the temperstune falis it it
15 thie same as the cyinder head metal into which the plug is screwed. That maans that someswhesa slong the meulator, it will b
coma oool enough that free catbon—d smp—can ewist on its suriace.

Frae carbon is an indicator of mcomplete combustion, so , 3t some point glong the nswiator's langth. @ s summunded by a
dark fing. this s proof that your angine is 5t nch. As you fof down, pesk combustion tempenatura in the engine nsas, tha plug
Pt up. and the ng will recede up the insdeon and finaly dsappear. You don't want no ring st all because makimum power S
given at & slightly rich miduse (the physics of why is alluded 10 eleewheral. Nevarihelass, good funars are pretty ruthisss in puste
ing that nng up the insulas

Theay are also watchful for sigrs of oding, which is usually evigant in one cylinder first—the result of ring fadure. Ol wilk derk-
an 1he whole insulstor, and thars may also be odd colors resuming from matalic ol acdibves piating-out on the plug. Time—and
axpenenca—aill teach vou the difference.

Gadgety linle combsnaton flaskdightfmagrefier things sre made for plug reeding, but almosat always the batteny is hall dead
and the kgt s feabis aven with & pew battary, You will do bettar with strong surbght end an aye loups o & Ittle pockst magnife
ar like those soid by Bausch & Lomi

Hiw can you know @ your plug’s heat range s corect? VWith a stock engina, plug heal range is determined by 18515 made
with matrumentad plugs: The goal is 1o achieva a dasired range of operating temparature far the plug to=—the hottass thing in
this erging. Look up the corrct haat rangs in your manasl Pug makers can supply charts of squaalent hest-range plugs fram
the detferant manufactrers, For moddied engines, the chales s up 1 you, guided by your vagilance and ungarstanding

Oibnnougly, il you boost your engene’s pewar, i1 may nesd & colder plug by & haat renge or 5o With 8 BX or o magnidiarn,
exgmine the gnd of 8 fresh plug's centar electiode—ihe wire
that comas aut the end of the cantral insulator, not the side
witd. You will notice that it has been cut to length by somae kond
ol shasr, legvng the metal wih somewhel distressed sdgas.
the CEnEEr wins B GENnG 100 hot you Wil ses that alter hard use,
the sharpish edges of the centes wires appear 19 have soft-
enad—yery much like the edges of & troken-off giess rod heated
in a Bunzan flame in chamstry class That's #n indicaton you
shiould mowe 10 the next coldar plug

This is @i & diagroatic for axcessve ignitan achards, so sk
yoursalf whether you enging's tming & comectly set. If you're
sy igretion timeng 15 0K and yoe ane Qatbng cenar-wre aogs-
softaning aftar & bt of hand wse—a numiber of pulls on the dyno, a
fowe lnps on thie track, a few fop-speod fins on vour fevorita, por-
fectly logal siraight noad—1hen you should try phags 4 kalf or a
witle Pt range cokfar

I an angine looks & Bit ich oo gvn pig, it will ook rick
af on 8 cobdel piug, and feamet o0 B hotter one, Don't gel

: suckad ino hinking yau can cormest youl 8nging’s misiune by
Cuey Sk P Tt s ot ok st S0 e S ol s, it
night of carbon on the insulator, Anothes is the about as scrntihic a5 trying to changa tha waather by Dicwirg

nce of depnaits on the center wire, Yet inte a low bamietar

another = ey softenmg of pogas &t the canter wire's
end, On fine-wire plugs, o lengih of sbout one-and-3-halt
dhamedars at the tp will be deposit-iae and shimebright
whn modune is nght,

r—-‘.m




CARBURETION

Mk Raciad Flat Sice: Shide carbs like these are the
prefarence for pure rce bikes, and spors machines whose
ugers are willing 1o Become can expens, Don't expect smooth
arourd-town casual use of big shde carbs. Adikun Amenican

Ram Airtbon Systern. Ak aners tha system and is conductad 10 the
itk nesoruton tube fverical tube at bottorn of ar fier, through
th fitter, Brd o this @rbce nowhech s cams ane saated. Think of
& MBSONBN Ao &5 & Oultar bedy, and the resonator lube e the:
sound hote i that body. Pressure vanaton in the arbox & diven,
T by ibrating Quiter strings, but by the engne's suCnon pulas At
the funed rom, the engine takes ar from the box only when
pEssLIe naide it is positive. In tha other haf of the oyole, the box
takes ar through the sonator tuba, LS. Sueukd Medor Com

af the needie jer at this throttle posiion. Get o the carb maker's nee-
ellee Tist sl Bk oo el ehuat are fatier i s ares B aboun the
same ehewhere. H vou have 1o jump (o a needle with a difierent chank
diameter, v will have 1o re-di the necdle-jet selection s well

From-scratch carb tuning can be a micky process. bt motoncy -
clists who want more performance are highly motivated, able o
wiggle nny carb panis tecesly and quickly. Or they Gan leany As
old Mack McConmey—ihe second Trumph dealer in Morih
America, who lved to be 9% years old—uzed o sy, The buman
mane bras created this system, and the brman minsd should theretore:
b able po comprebend o ©

Main Jet Selection

Some engines are quite sensitive o maim det size, while
athers don't scem to care foo mach s bang as they are reason-
ably close. This kind of difference often has o do with an en-
wine's cambeistion chamber wrbulence. Highly wrdmlent en
gines are less sermative becawse wrbulence subssiutes for flame
speed, the mcher the micture, the sbower the flame tavel An
enggine lacking in turbubence therehore acis as though its tming
i5 resanded when it is rich

The ald stories abaut carbumetion goang complesely aff be-
case the sn went behind a cloud describe 2 past ers of bad
carbueretors and hall-haked engines. Things are betier now Hut
your will find that, av you make the carbs on a given engine big
wer, carhuretion becomes toschier. This is hecause engines
don't nan well unless they receive a fine fuel mist rather than a
stream of Blobs, Forming that ooive depends on air welociny

As the luel shoots out of tee pecdle jet lnto the air streasm,
the tuel droplets are beaten into lile pieces by the mpact of
the air. Slow the air down by making the carbs huge snd vou
pet adequate fuel vaporization only way up there near peak
reve, Suddenly, pulling away from the stoplight two-up be-
comes a nighimare of stalling and restarting while vour riding
buddies disappear into the distance

Sare, big carhs ook impressive and we Enow the Ractony
Superhikes use fist-sized instrumenss. The sruth s that smaller
carbw are easier 0 ot and more [ikely sty i une. They are
less fussy on the throtide and easier all armend. Bt wmp rgdht in i
o) st and try g0 put Daytonastyle 41.mm: dant-slides on
yuuar Frosr-cylinder 730, 100 be an education

Maki-jet wning methodobogy depends upon having some-
place 1o run st hall theogtde, in top pear, long ensigh 1o perdarm
a simple engine diagnostic (hor slide carburerars), or long
enough 1o color o spark plug (amy epe fuel system] The diag-
nosic 15 to slightly chose the throttle; and pote whether there is
a shight gaen in maximum revs: [ there . the engine is nch and
shasild e pettid dowin,

Mot twreers still redy on plag readings, but the ubamae wuth
bt main jer sze is not the appearance ol the plug bt the ap
pearance of the rachometer. Jet for maimuom speed, and doat in 5
place where it can be done in safery. Modem sporthikes are not
sovchy about main jet, and don't require endless Biddling 1o keep
them right. Better to get on with the mding than 1o spend your
time searching for perfect carbueretion, surmounded by dismamiled
carburetor and the unell of drained el There are & bt of fasc.
sating poinis in tuning that myviee s o become monmemaniac,
bt you have to remember that we all got info this because it
boaked like Fun




