CARBURETION, IGNITION

hy two-stroke rucing engines,

Sporis/touring motoreyeles, fike the Tk, Z-vylinder Kawasaki usaalle
ha'.r? a hnitery powering their eapacitor-discharge ipnition svstem T'm& Bzt
tery's [2-voll potential is multiplied to the m-!]ui.r-.ﬂ -llf."l:‘.l-'l.'t.':.!h 1 '. i -a H
iJEI':'[f!ETiI'IE circuit aoul transformeer, snd che capacilors d“mpl?l.']. -i]-l:_:i rl|-":...[:":lj-h|£
coils via teansistors of the type called SCR (silicon mntmllf:rj vectiliers \ﬁl;ltr .
SC_H& are achuated by soparate eireuits, which are in turn n’.'nnh:'l.:ﬂ].:*:i ]_|1.: I: -L:_
netic triggers. Conventions] points will also work ore, but most manofact Hdﬂ-
seem tn freel that as long as they have to resort 1o solid-state .F]-EH rﬂni-:L lllt-wH
:[u_!_g_ht as well go all the way and dispense with e ?_nn_-ak-:-r-. .|'|1|1 .-: :--ltr-
suitible system, for racing, i one in which the eapocitor l’.an?nn-:.];'fnm-r I-:th
uhsl.rgr:d_ directly frum a macnetodype rotocfstatar Sy AR w.ilfFi’*:
-:I.[_T[_'I.I.'[I]'.I]'l:‘l.rﬁ_ generabing eoil. By inserting @ rectifier-type tn‘a.n-sjm:‘-:ll' h{*iw--:;
tho :.l,!:n{:m.rmg cot! and the cgaeitor, voltage is fapped o the latte lL::] f:
usedl in activating the spark ewil. With a little jiogling of u'iruuin-g..-. it is : =n~: ilnjl >
!u uze the same cotaling meanets oo laaragee t]n_: é;.p;:-:im.- amcd trEl:-cl‘l_'\:l'l-:lln- i;-:"jt{
=1I|‘.-:.| releasimg Uhe ehacge fo B onil, angd (Ris is the ;1.-.-;[.:-;; -_m.-_-],':r;,-n--: 1,1; .|: l
find inside: the encapsulated wiring of most ewrcent “CGID mumr::rm: Tﬂ':":I
could ot them apuck, There dsu't mmch T cun tell virn ahouk t=}|_'-::c- i=rl|1';-' i
systerns excenl thal when ey wark they work very well, and '\.\.‘]‘]r_'[.I. t’-:: ; I'IEHH
wml-]-;ing vou are obliged to start Ii:!]lii.l.'“:'.'-l_!_{ miic-bnxes h-lc- CLLEE -::-;r_-n:t‘-x:;nr:rtfl:
their inmer workinga is A ) seuled off so you 't touch the trnsistors }c‘-;it;tfhlfl'
ety und B ownan have L koowe pmoce ahool clectronies o Bx |_'|-|,_.I'|:;;|' :-.Ii"l..hl
ot poople have at e oomneaad, 1 e done some wark ir:: [Eni:: 'Illr!-.? Ih.II
I wonldn't Feel combnstallye Irving b insdeocl venn in the il'l‘l.'j.L"I.L'j.l.:' -I(-.l|:'-:.;. 1:'I!|r
state electronics even il that diel nat regquive ngre TR |||1r:ﬁ:. :-_-,,_..l}._-.-.l.,;]:ll;:-]IL :
subject heve —ay ignorance is oo great. One thine 1 ean m]lt VoL j:‘-t].:-l,t --I;I
‘F]JI:_‘- magnelicslv-triegered systeis stould e ti...;_-._? Wsine -1:“,I .;;.IH-'.' |i<-l| i H'L
iz impossible 1o set them weearately by any other means, ;:::I ﬂ.w h-e*i.l uii:'uI ; : -
systeng, badly Hmed, is inferior to the eonventional h:ertvsnr_!;-'-:aur.ud--;-ncniI.I :
magnetn. Froper timing is the firsst requivement with ey i syslen s

F*“%””ﬁ the exnct ignition adviace wielding Lest J'd."ﬂbill[tﬁ ‘ﬂ.’.l't].] i Iri--n-
engine is, a8 noted at the beginning of this chapter, i |:j|||1_h-|'_'|_'|.]'_|.t;|_|_|'|'|i|-|‘r L%H_I,,_.-r.i
l:utlum: worth pursuing diligently, Actuully, unless you have chang?&ﬂ :,'-;t-ub;
E?,ﬁ":ﬁ;ﬁfumw!?mw }:un_: thie: u!lul.'k specifications vou probably will fine

LT ]_'IE.I'.'I:IF'F'I'I-\.'IIII:.L‘-' i ohtained ut w setling very pesr that recom-
mended by the engine’s manufueturer, Cenceally speakine. modieations that
tL'I:liI_- o raise cogine outpot withot ;i.;:-r.-;.,;”;__{ ;]m L-ru-;:k speed at .,:.hifh
muximuem power ceeurs will rec e that the spark Tee retardec sligﬂ!l-- fram
the EITllti.l'..[.’lt'II]. setting, Muajor upward relocations of the power peak {:smu’.i:
PEQIEE 4 TnoTR advanced spark. Dwould Le delighted to pravide vou wiilh a
universally-applicable rule for peedicling the exac spark I:imjn:!___: for !w-:::-

stroke engines; wslornmately no such rule exists It i kneram that about
T5-percont of the combusdlion process should be completed by the time the
piston has veached TDC, and that when the average rake of Mame-front travel
can be found, caleulating spark advance From the Bame propagution rate snd
the distance foom the spark plug (o the remote end of the combustion chamler
is 2 simple prithmetical preblem. But confusion arises hacase fima propagn-
tion Tates vary so coonmausly. Both the type and loeation of the spark plug
has az inHuence in this, 25 do pre-combustion turbulence and the shape of the
combustion chamber, Engine speed also has an glfect, amd as your modified
engine prohably departs leom the oniginal specifications in all of these parbieu-
lars, it is essential that you do the careful tesling necessary in finding that
clusive optimum. Statt testing with the ignition biming retarded aboul
5.deprees from the stock setting, and then advance the spack in bwo-dogres
sporerments until best results are ohtained, Dynamometer testing is the besl
IEsms af ‘r'L‘Ii.l;}ril'lS !EFL'I]tS. Tk YOIL CEI alen nse {|1ﬁg :-T.'Il]:l-, :FI:IT it has besn
found that while sheer rider-lechnigue is the determining factor in elapsed
time, the motoseyeles speed al the end of the guarter-mils is almost excli-
sively a fanction of cngine horsepower. Thus, if your find that maximum speetd
{wehich may e teken from an accoralte tachometer 1 is reached with a spark
advanve of, sav, 27-degrees BT, then that timing will be the cue providing
maximum horsepower. Interestingly, the influence of mixture Lurbulence -
which increases with engine speed —is so strong that the spark-edwnce
aptittian does not clange much even over 4 fairly witde speed range. Indeed,
froms ol availuble evidence, the ability of combuzstion-chambur turbalenes ko
spiedl bnrning is so great that increases in peakiug speeds frequently reguire
a shight vetarding of ignition, while advancing thie spark muy well give g amall
i provement in power ab lower-thi peak engine speeds at the expense af

ILELENIT O er.
SPARK PLUGS

Feople who are relatively inexp crieneed in the art of tuning racing two-
stroke engines seem always 1o [all inlo the trap of trying Lo uss o spark plog
that is ton “eold”, and /ot one having the wrong nose coufiguration, which they
then compensate with a teoJean mixtore. This Lkind of emor probably stems
from & besic misunderstanding of spark plug heat-range, and the reason Eoa
sn ane tepe of plug,"l'he repson® As it happens, the (emperaturne

huving maore tha
(}E thu I_:,“mzng mixture 1 |h|_1- E-|_|'|:”E|||5|_'i|::-'[| l:"E'I.'I rhier i ]Ilgh Enuugh 1] !I'I:1I::1t tl:lE

engine, and it fuils to do so only because heat is garied away from the com-
bshion chambers walls Bt encugh to prevent them from reaching Hume
tereperature. The spark plug reaches moch higher temperatuves than Lhe
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Spack ploms look the sam extepally, Tl the heat path from e Imalator p
thrngh the plug body dota the cvlinderkend is pocle leagger i Ue "hot™ plag
than in the coldcr mnges.

evlinderhead itvelf, ecanse heat moving away fenon the plog's nose muvst crnss
the juint formed by the threads on the plog aml s the plag hole. And, of
course, the exposed pluy cloctrodes are separatesl from the eviindechead's
cooling fins by o very Joug heat-pathe, and ioothe ciee of the conter electrode,
by the plugs insulator, Conserpoently, the electiodes gl estremely hat, and
that is very much a mixed Blessing:  Fairly high teniporatures are cerguircd o
kieep the plugs clectrodes and insulator tip bumel elean, 1o prevent the
Formation of sooty deposits that com short-cireuit the spoarke Tt 8 the ol
trodles are allowed to become too hot, they will constitute an independent
and unconteolled ignition souree. That is to say, He cloctrodes may hecome
hot enough to ignite the aic/fuel mixture in advand e of the spark. When that
ooours, enmbustion chamber temperatures climb even higher, which cuuses
wubo-ignition still earlier and that viclds vet higher temperatures inoon
ascending spiral that gquickly leads to outright engine filirve,

S, the correct spark plug For v given engine is one that stays hot encugh
ta burn its electrodes and insulater tip clean, ot does nob reach temperitures
hi_gh Enmlg]l b canse aula-ignilion { g -.’_'l:_:rriru-;:-|||:.' b, “pre-ignition” ).
Unfortunately, all spark plugs transfor heat feom theie electeades ta the
evlinderhead into which thev are threaded at a mate fized by their constme-
ticay, while engine operating femperatures vacy coorously, "Cormect” seloction
af a spark plug is therefors g matter of choosing one having a heal-leansfor
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rate compatible with the application at haad. The process of selna:tuiu::;n 17:?:
exacting today than in the early days of the 1:1tufpml r.mﬁl:rushmlljmg ,11;;3.1
cipally because the mick and porcelain used as insulators have ua:ﬂdurc?: e
by alurninum oeide ceramics that are stronger and I_ruu:h better m;r Li; : ;
heat, Other improvements in spark g -::-mtruu:u:m ]:Ll:'l.:.-'ﬂ i'-urIE : wmz}a:cr
plug heat-range, bul not 10 such gxtent that sy plug w_ﬂ! PE;. 0T ]s;an e
torily in eny engine, Touring plugs have extended Hps, u.-hm!hh l.lll'[l -:‘= .m]d t
have cxposed provmd clectrodes and center a,la*tmde: and 1 Fs.l, r?.E il
prplonged full-throktle aperation by becoming ulw:mdr:;:cﬁn!t, r_ru:u-Ll.LjﬂI P'DE
have shert, shielded electrodes and will tulerate hlgherl <a st th nim T
ternperatures but foul very ¢quickly umder sArtng and :dllmg ]c:rmh thD : =
The most comnman spark phug configur:tion 18 the wne in which the gr 5
loctrode extends pver the end of the ;:::a:tr i*-la]-;.-{'!rmld.;_ ,:I;:tu;hﬂsniir;‘zﬁ !
v pwraectmke cnging application, has the Zround £2e aching -
Egh:r;ﬂl:wzr o] afprmﬁprm Center ::'Ir—.":r.w.l.ﬁ from its side. ':Ti:e Iirgpl;:j*:;.e-r
ment, hure, is that the gromcd electrod: is somewhat ihl':rl'tL.I, rm. : lh«,:ﬁ
shorter affers & more diect heat path to 122 piog b-_-dlg.r— w!nr_'h mezz.;- : e
is lass likely to become white-hol. A I¢{i|-,:1;ndr|t of this du.s;gra;:jm;nh? -m;-l'.mtﬁ_
of platinum wire inscried in the tip of B g'mn._mq'l e.hicl’m e, ];.,3;,-.;.,_1“
Jinemcter i quite gmall, and it js wied in :'Jllj‘i.:I;'lELln;-.ﬂ v;:t_lzn.l Lﬂl.‘.].ll.ET Ed;gg_ e
alse reduced in dismeter atits Hp, an appasen By ©=anot dilTerence ur ¥

ir ¢la=ming the cenber elecbods
ek nlugs commonly have the ground =re m-e__l.._. oing thi _
:Ifj'iﬂtuﬁ plugs n:mle fior bwestraes sagines it ;ﬂ-n;g:.hfﬂm‘;n:ll;l:];ﬁfj
i jalion of plug “B™ has a short possinaem wirs i R ooad o
iﬂ ﬁe";:;ﬁ-nmepsiﬂbwi.rﬁ vacing phags 1 [Y] are poone t-.-nl!’-.'u wlimg el 5.!1IJ1L.|I5
1:::-119:!{ emly sthem o entremedy cold spzck plug i an aluotuse oecesnby.
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consitler that rmuch less voltage 15 regoived to form a spark hetween baro points
than between two Aal surfaces, An ordinary iron ground slectrode cannnot he
made pointed, becanse ita fip would instantly overheat and melt, but platinum
—with & melting print of 17747, as compared with 133570, fur iron — 5 loss
Tikely to melt, has a thermal conductivity 13 times greater than inon, and will
not nxidiza. As & result, the platinum clectrode survives ils hostle emdnon-
maent very well even when weed in small diveneters, and 1would not hesitate
to recommmend the plabinum-tip plug for most racing applications. At any
siiven heat-range, the platinum plug will provide longer life and less tendency
to fould than any conventional type plug. Pure racing pliogs, which have deeply
receszed inzulators and center electrades, with an extrcmely shork ground
electrode beidging steaight acenss from & hole through the side of the plug
hody, should he nsed only as a Tast-resort in bvo-stroke cogines, Bacing plugs
of the Lvps described are very, very prone bowel fouling, odl fouling and every
other kind of fowling possible, They are a nocessary evil in bypec-lhorsepower
road-racing engines, but should never he used where extended-nose plags will
serve. Mot unless thers is some kind of major breakthoough in either spark
plug or ignition system design, which always is o possilility, Dwould recom-
mend thet 2]l who sre sevious about keeping abead of the pack keep abreast
of developroents in these aress. AL the spark plug munuefaclueses are working
eonskantly to give us improved foulresistance und redoosd spack-wvoltage
requiremnents, and they are very accommodisting to anyone who takes the
tronble to write snd ask for Llikerstore,

“Rewding” spark: phogs, ond the process of selecting covect heat-ringe,
falls mmuch mmore inbe Lhe realm af act than scierce, and it §s an act in which onc
Lecomes really peoficient only aflee long and sometimes painful copericnoe,
But there are a lew meles that moy he used for goidanee by thase who bove
yer ta acquire experience —or by the many whose cxpericoee Das left theis
ignorance largely undiluted:  First, you should kneey dhat it s all bt inpos-
sible 1o read anything in the appearance of a spark plag unless e engine
has heen eut clean after having bean hrowght wp to operating lempeeature
and given a long burst of wide-open thrattle, Vers experienced buners will
see the sipns they're locking for under the laver of sool, oil and fuel that
accunmlates so quickly ot idle, but even they wstle prefer to work with elean-
cut plugs, Second, get the righl heal-range bofore you try to tead mixture
strength, and my recommendation 5 that voo abwavs vse the hottest plog the
engine will tolerate. You'll know a plug is too hot when you observe signs of
hlistering around the insulator nose {which will also be seoreled white) and
om the electrodes. A too-lean mixture will also give vou wowhitish inselator, ot
will not wswally produce the bumed, pitted oppeacmc: of Uhe electrodes that
is chamcteristic of 2 too-hot spark plug, Also look for signs of melting along
the shurp edges at the ground electrodes end - any sharp corner will et
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hotter than other areas along the electrode, and trouble will first be revealed
there. A plug that is ton cold simply looks, and is, wet. Flugs of the correct
heat-ranze get hot coough to bum away vil, and soot, and will have only doy,
Lrown 1o tan deposits on their insulators after a hard run. As noted hefore, the
correct mixture strength will be very slightly lesner than that which 35 just
lean enough to keep the engine from fourstroking. How much leaner? Not
very much, and until you have gained considemble experience with a par-
ticular engine you should ot reduce strongth below the jetting that provides
clean rumming. To get a bit dloser to the optimum, 1 watch the fuint, almost
invizible 11'ng'nE aoot that forms around the electrodes on the insnlatos’s nose,
and the light dusting of sont over the cxposed end of the phag budy, There is
a point at which I see “just enongh” soot, and if there is more o less than that
I interpret the signs to mean a mixture that is too rich or too lean, respectively.
Andd 1 eonldr't begin to tell you how much soot is "just encugh®; that would be
like trying to explain a taste, ar sound, o smell. Wikh experiance, you learn
to recognize what it is you'te looking for, and there is no substitute for that
expericuce, You will also learn — i you know where to Took — that the taint
light spot on the electrodes at the sides of the spark gap are an impaortant clue
to ignition system performance. When you have & spot of abeut the same
diameter 23 the ground electrode’s cud showing on the center electrnde, or
wice peesa, then vou may be sure the mogneto is doing its job, When that spot
begins Lo fade, ar become ragged sround the edges and shrinking in diameter,
the ignitiom system iso’l performing as it should, Finelly, with expericuce
voull leam to wive your very close attention to alf aspeats of the mundane task
of selecting jets ond plugs, and spark timing, because in these things you
ultimately sneeeed or [ail 85 o tuner; all the rest is mere mathamatics, surgary
and wrench-twirling.
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