{deseribed clewhera}. A number of engines have been fitted very suncess-
fully with Dykes rings located right at the tops of their pistons, and the dirc
efvcls of excessive heating are avoided becanse the Dyvkes ring's vertical leg
has ennugh area in contact with the cooler cylinder wull 1o draw aswwy heol
faster thun it cun be edded by the rings contact with bigh-tenperature ghaes.
AF least, that's the way the siluation can be, if everything & right. On the other
haned, it s werth remembering that many users of Dykes-pattes sings hove
heen foroed ta fabricate them from stuinless allows to overcome: lenperatice-
related 1roubles, and even then have experiesced problems withoil carbonizng
in the ringrgrooves. Probably the best thing to be suid for Dykes-patoem rings
froen the experimenter's viewpoinl is that they can be osed to overeome the
problem of using stock pistons at very much Digher than stock crankshaft
speeds, If, for example, you would like to we e stock piston, bul eannot
becanse it has been grooved lor rings 20mm thick and vou meust wse Limm
vings to avoid ring Hulter, you can smply cuba new greove al e fop of the
piston For » Divkes ring and the problem is solved — unless you encounter some
af the otler difficglties just discussed,

PISTON RINGS

Of all the problems that can he expericnoed with enealificed cnging, those
eonnected with the pistons’ vings are the st ineiclious. Bordurline sealing
failures can send fire shooting down along the pistons” sildes b cawse seires
and/or holing of the piston evown thut appear (o be the pesalt ol lessinictare,
excessive irnition alvance or tao-high compressiom, ol e nof, Tliese failures
are, I suspect, much mere freqnent than s commenly sappused. Toe the Z.0mm
rings that have become almoet stisband will Tweain o fhaier when piston
geveleration vises ahove about 000 Tt sce” and it is enliecly too eusy bo
exveed Hiat limit with 2 modibed tooring eogine, Theretore, Twould again
urge you ko deo your homework before stanting a development progeam with
smy engine. A foemla for predicting the omset of zime Hodlee i provided in the
ehapter headed, “Fundamentals”, and vaw sy sove vonrsell o ol o griel by
datermining your engine’s red-ine with paper and pencil instead of through
experimentation. At the same time, T niust cintivn von against sinply dsam-
ing that very narmow rings are an advantoge in all eogines, T Bt Lhere is 10
Weteckble power difference between the standard 200 ring and the
“rucing” 1.0mm ring below THH rpim, and the wider ring bas the advantags
of better durability right wp o the point where pishens acoclerution slarcts it
Hullering. Meither is there any advantuge, bolow THE rpan in the wse of
single-ring pistons. Above that level the lower friction of the simle-ring piston
heains to moke 2 dilference, but in the Joswer speed ranges von nay os wll
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use bwo-ring pistons snd ke advantage of their “sccomd line of defensc”
capatxlity,

Selection of ring-tvpe will usually hive buen made for you by the piston
manufacturer, and my advice is Uil vou do nat iy to improve spon bis judge-
ment, which will be almest Impossible in ooy case. You connt, ebwvinsly,
remaching a2 piston mads for 2.0mm mngs to take Lbmm rings —unless you
eut o new ring grocve ahove the existing griives, and that wonld position vour
ring perilously close to the piston crowiand almast cevtainly lead to immedi-
ate ring failurs. The only way sround his is to fit 2 Dykes-patters ring, right
up at the piston erown—as was noted previously. Such modifivations cin be
vary suceessful, if vou Dave the right ring for the application and cut the
groove comrectly Eor the ring, But L connot recomimened the procedurs simply
breomwse there is so ek eosm Tor ermor, Tnogencral, T thiok it is far hetter to
replace she stk piston with one fitted with thinner rings — even il the replacs-
mecot piston is cast of somewhat inferior material, a3 is often the case. After
all, thes Besk of pistons will Tail if i rings ane nol zuitec to the job it is Leing
agked Lo perform. On the other hand, rings of less-than-desivable moterial will
perform very well in racing applications if replaced frequently, sml iF they
Tave not heen crudely fnished, Buch el the ring's ability to funclion is
related to this latrer aspect. The ordiney cast-ivon ming is frugile, and will
shatker very quickly if allowed to fotter, Dut it will perform entirely satis-
factorily if its lower surface is smeoth amel true, and seals againat the botoom
of the rng proove. Rings made of nodular cast-iron have the same wear-
resistant properties, and are vastly stronger, for which eeasons this matterial
is almosl universally naed. Surface contings, rnging Feam chrmrinem ko teflan,
are often applisd to the piston’s ing's face, to improve service life and ‘or
prevent senlling during brosk-in,

Ring sticking is & problem to be faced with all high-vutput two-sroke
enmines. Carburized pil may lock the ring in it groove aller o remarkahly
shovt period of running if the ring lzcks suflicient vertical clearance [ ustally,
from (015 to 0040-inch ) or il the ring & Jocated foe near the pistan crown.
More frequenly, the problem stems From the oil Deing used Tnr lubrication,
und it is most unfortunate that the very vils providing the best lubrication wre
the ones most likely to canse ring sticking, Castor-lased oils, particulacly, will
il ap thick layers of varnish inside the ring groove, unless the oil conlains
a comsidarahle percentage of detergent chemicals,

Apart from the Lesection Dvkes ring, most piston rings have a hasically
rectusgular erosssection, hat yon will find many minor variations on this
arrangement, Currently very popular is the “kevstone”™ ring, which bas a
tapered saction, with cither the vpper or lower surface, or both, sloping away
from the ring's outer fues, The renson Tor this primarily is to keep the ring and
its groove serubbed Free of carban and waenish, T Four-stroke engines the
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rings are feee toorodate, and.do, and their cotation performs 1hiz sorablbing,
Tveo-stroke engines noarly always hve their rings pinned, o provent theny
From entating ancl te rmq’-a engds dror springing out snd becoming toapped
in 2 port, Henee, the need for some il Formn of sorabbing action, Seldom

is the taper inoa keystone-tvpe ring mor: than T-degrees, and ivisall foo gﬂgl

to altemnpt installing ane of them vpsidedown, 5o you s]wuld ijl\;r_ E‘“”L“:'TIE'T

|-l-ﬁ.-\,1 H\__.J._. -L,,,_ . 14 =
—— LT S il U T .,z:._.,.-_..... RN Ty "1-'_; '.—.,..—rln.“.l'

exception they will e on the ring's upper zoface.

Anather point of teonble e e the Fing’s locating pin, il I yoas l“g_ut!ﬂ‘l.ml&]:
diftrnlties with lncatmyms working, hoose, the-souree of thedtmodbbe nenely
aluaygwill e ]J.L[F-D.E‘Iuﬂmu“*pl.'l'l"f The macing engine’s very wide exhanst poek.
{width representing, in exireme instanees. up to Tkpércent of ovlinder bore
diameter } leaves . loe of l'nbmrgafﬁ diarmeter wosupperted when the prston is
dewn in Lheja_w_, er Lalf ut thL L‘;!:‘]J]'I'.'!I:!r which allows the ring tiﬂm]y:; out into
tha port.” M *t‘funse; the 3 Pt c-p-.mng vtk anel ehimmske Ting ity L-ill'a_r{w will prevent
the rigg fenm snageing, as {hese l'lm_ﬁ, case the ring Teck info ils groove a3
the: piston! o back E'""-"""':T ]'i-""!‘- vverywhile I:]'u. v maey ot s o thae
port, ibges gr};;r;}ffs*d back in o it e Fui rt'.' mchely, sud that may have
vy T et 0%, '-'l'I.E! ]nmlnr‘:g i Uiy anosttdou-ring pistons, e Jocating
pins are positdoncd adjacent o the anseof Tlhind olingder wali Tetaven the
ietberkaz aned transker ports, —]_':-1-m.=*~:hll1m:r, Si-chrgtrees Lprart — L pr._p..uh, a lomg

A looaling pin recesmed ints the ting erisove god covered For Hhy vimg emded .-'|.]

gives slightly hetter sealing thasn (e arringeaieaet i wlech half the pin @
Ledowr the groave wixd = cverleppeed 1ay llu:r:-.r@:, I
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piath For ge:l;a Imhge,_,_’[]m}rwlml.qheﬁrlng balges ool mEmLy, '-«.'?h I
and them,is {.t‘ql{‘-_-gb], bk, thetrme ol ,ﬂw‘nng is pushed intobhord Bbitaes prh.
the pin, gl aFlpd p sadlent 'Lumhc.r uf burd Llows [smd theseavmoulate,
rapclly Al a3k WILODS: rome H1L,. pir Bkging o longen andeitawill graduatby
enlarge thphﬂl inaldaliil is mse e el o urf’-;.c:-mplbte:lu' lposgi lhen
the ritgg is free 10 slate, amd i ;;ﬂ‘i;l;dw '.'.+.=-IL1- ity way roound to catcl the
o J}E‘iﬂ'f_“?fﬁfﬁ?b'?{""-'mf .ivlm.- et ¥ LAt W Bt el ]
Lhm pm'lﬂeuu fop s¥arpaha mm} :t-:g:[:- ML, .md Ec:ad't‘_-. ‘that: i:.m::- FRcing.
9'-'..gmm hzu.r-:; istons swith ch_umj eI [;-I.ml'l:-n-e‘fl 1"':1'1' dcg‘m&. *l'ﬂlé the
F‘I’.EI:LI. L 5E !"l}rl: ,J-'Jﬂl"fl-'l" n:u,l__,?;:;!_b w:‘ng 1 sives .:;""'-“":\- o Lang L er
windoyws ! a,:ud [Jl'l'lﬁ-rhﬁl.lt iliedx J.'Il'lg!&- figie. brml’:.- RETHEHS fit- L hm‘ml__,
thic t'-‘."{‘.].;bugs:_ wd@pa p]_.ﬂ-:ﬁuj mare nmr::; ol npp_-m.ltt, mlfﬂ ::F thf_ L'Mtf.ltl
s LL.'a-;.-fb::-i.l Ll-.iﬁ:i’:

~n -:u:!-me r’srmgﬁ_q_'up]m-ammw: thie stanedurel rinns. nie ’1{1111‘-1'&% o Lthe engioa.
speeds ‘3'|'|1||.'“LJ:‘.I:I.EE‘{] ]:--J.t overs]] ne rl'mnmnl.l., iy -ﬂl-:‘t“itqnt el widler- lhﬂl.l--

+ L P
Stock tx"muﬂ: . T]:l:.n ’th:: “gffset” ring-locirity pin ey prove promo-ba,

ri m:!-.r t]n, wrt of loosi ||||:| aiiel snlsce nent failure Lll_"".‘:-'f.[lhl?l.'] in rl1r_ I.!'E"l.'*
2 & 1

o prj.q- ff.:;rhgr.;;_:.ﬂ which wull lead 3 }n‘h i o piston mu-;hllmlmn rluat iz Yin

very “ricky: instylling o T-E"'.'l.-' lfmf'n" syt g e Lo k of the ring groeve. This

o tnﬁ‘k}r becanae in many Sasts the pin will e ol Tall -ﬂrmu the ring

grode snd it i ampossible todidl the lole far g onew pin Incasion ofter the
proove is machined. Imposible, wnless you cul o small pices of shuninum to
exactly T the ving genove, flling it Hush, in which case yen drill yooe il
half in the pistan and Im]f u,&xh-, fller pivee, Then yon remaose. e I'“]].u amnel
yionn hole iz veady For the 1:-11; w]lﬁch introchicoes vet anothr. prr.:-L:-|-Em “what
Lo s Jox apin! Steel wipg fe:4 good phoice e mmm:'[h ofztrength, but iz likehy
s wirk Jriose s siznply B Lhe: dhuumum ion which it is pressed growes auel
contracts so much with changes i temperatire. A small diameter “split pin”
{which s like a rolled tibe) is 2 betwr choice, bat iF spitable sizes age hol,
available, thema pin mbde nf-lmr:_’.f_};!r.u: i st Jest o pronl,

WRISTPIN/CRANKPIN BEARINGS

Buck i Lhe davs when pistons were wnilaesnlye poor snd teo-stroke engines
wonldu't be e very ,I_:."ﬁt:_ wrist pin hearings were almuost alwiys o simple
Lrase bushing. Sneh hushings wark very well in fouc-stroke engines, but bub-
rication is much less Lavish in the crambease-seanvu gad Lwo-strake and added
dilliculties ateercated by the cssentially uni-dirsetional loads placed upon i,
which prevent the piston pin froo lifting gy from tha lower part of the
Lenving and wdmitting oil bo the lead-gareving safaces. For thoss reasons,
the plain bushing bas now alinasl universally bean replaced by "needls” voller
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kearings, which are more enstly penetratad by such oil o5 is semilalide and in
any case need much less odl This st is of very particular impoctance in high-
oanbpaet cngines, gy the heat Bowing down foom the piston is cortain tn thin zny
il procsent o g viseosity approachiog that of water, But all these difGeultes
mobwithslanding, the aeedbenoller bearng is wonderfully troulile-free, and
if vieu ercoumier peoldeaes at 1he hinze bedweesn the connecting rod anl piston
pire, those problems will almost invarciably be with breakage of the bearing
etge. CGiven the extremely bow rotational spesd of the ki inouestion, no
cage is teally needed except to sake engine-assembly easies: the oo holds
aﬂmmrcmm-p'mlr Thue PRSI s D frred o i connecting
Towk L e - ETTATIEETT  CRTTEITe Y TS WO g v ine wnitioe less commli-
eateal, but ax it happens, the cage booomes the bearing's weakest link. Piston
acccterwton at high specds s alie applied to the heariog cage, and it may
shatter urwder the strain — which sends a shower of particles from the broken
cage and lopse needles down into the erankease. The debwis thos likerated
irvariatly gets pumped up througeh the tansfer ports, St the cvlinder, and
more offen than pot o mofler will got trapped hanging half out of a port by
the piston with dice conscoaencees o both,

Yamate's TDL wae particulacly poonc to small conl boearing coame Bafhuirces,
el T Jesirmod ehe Bacd wey to replace these bearings i 1 sow over 11000
rp en the teclwmecter even for e moment. for their cames regquiced only w
mornnt s betterine botors crecks woull start 2o spoewd amd outright Jis-
nlegrateon soon followed cvere i T inculged da o mone cxenrsions past the
redl-lie, This difficalty Das been overcorme wilby coes mode of tougher
malerial; il i3 possibbe 0 aecommplish tee e ting by osing erowde] pneedles
anel 0o cage at all, which does cequive (hat o wasTier Tee Bt om coach side of
the comnecting rod, to ke wp cleacence 5o that the rollers et escape.
Getting the thing assembled [with the rollee whwed o ploe seitfe gresse) iz
enough e make strong men weap with friestratien, bol it alwoltely insores
rediability ot thiz point in the engioe and s o measuee worth reembering i
problems wilky beoken weist-pin bearing eages cdo veeur,

MeCulloch, the cham-saw people, kave nsed an arcimgenent similar bo
the one fust described Tor years, bot they Tave reosons other than sinply
wiorking aronnd bearing cape faitures wt the wrist-pin ead of the rod. Tt was
dizcorrered at MoCuolloch that Failores at the crombpin Dearing wore traoeable
to 1l thrust weshers most manutactorers of too-stroke cogines wse b conter
the tod on the crkpin, These washers wswadly ore made of brass, or stes) with
2 coper coaling. and they do oot fnd high saldvng spocds and scante Tibed-
cation at all agreeable. A very high crankshaft speeds, they eegister their
protest by overheating, and this couses @ vise in temperature wll around the
counceting rod's bix end, which thing the ol preseot epough Lo create vet
rmore friction, more overbesting, until ar bast the heust washeres, rotler bearing
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Tiffon:lties in assembly Bave prevenled wide use of incamed rollcss and sotnin-
ingthrust washesd ar the wrist pin, boe the amimngement reduces frickion and
ingroves oflimg doswn at the oritical craokgan,

arud cavge pre Liod enough to “Mash™ the nil. At thet point, Inbrivstion i nil and
fricticn guickly meltz the bearing cage snd wesrs flats on the rollers,
MeCullochs enginesrs reasoned rhar the paint of failure could be poshed
upseircl materially simply by removing the throst washers, which iz what they
did. O course, the connzcting rod stll hod b be centered over the erank, But
this task was given to & pair of thrust washers up dnside the piston, The
improvement in terms of elevating the MeCulloch karl engine’s maximum
crank speed was in the order of 1500 rpoy, and it is woeth noting that Yamaha
biorronved this idea for vse in the E7000 rpm GF engines the company raced
in 168, It is interesting that in those engines, the piston tings were mly
[kBmm in thickoess,

Crankpin bearing failures alsa stem [rom the use of excessively heavy
bowring eoges. Sheer rotalional speed is not enongh tn burst o cage of such
spnad] disimeter and mass, ot the fact that the cage must eecelerate and
decelerabe, relative 1o the crankpin as the conoecting rod swings, will canse
dilficullies vnless rhe hoaring cage is very lght, Tnoeffect, the roblers must
pitsh the enge up to speed and tien slow i, and iF the cage has encugh inertia
it will resist this pushing and pulling enongh to skid the rollers — at which
point they momentarily become a plain hearing — o job for which they are
peonrly constituted, The skidding rallars gonerate o lot of heat, throogh friction,
angd the heal leads the baaring inte the sume deteriorating evele to outright
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Conoecting rod swing effeclively increnses erankpin bearing rolaGenal spesd
st TR LA andd shows it st BDOC (B thiz speedig and showing teods Lo
make the Teadng rallers skid ar high crankshz i spends,

Failure as was outlined for the thost washers, Most modern engines have steel
crankpin heaving cages, copper- o tin-plated o provide a low-friction surface
ter bear against the rollers, crankpin and connectivg rod cve. These veplace
the phosphor-hromze cages of the recent past - which replaced the inclegant
aluminum and brass eages of o yel-earier et But the best current “big-end”
beuring, capes are made of llanium and silver-plaled, Experimonters with
near-unlimited funds may ke e ey ditiium bearing cages, but wlon having
them ugle they should know that the bearing retaining slols must be
maclined with edees pacallel o witkin 1200 with each sther and with the
criwkpin (as=uming a pavallel coodition between cage and crankpin axis),
tiz not u job for someone with a benchi-vise and o Ble, On the other banod, i
erupluving silver-plated titanivm eages and moving the thenst washers feom
the crankpin to the piston will elevate vour eaine's eed-ling h:rl WK rpen,
then they elearly will pay dividends in horsepower — if port-timing, ete, is
adjusted correspondingly.

Connecting rods should not be lightencd, or even polishiad, maless vou
intend going all the way in this direction and will Enish the jol by having the
pert shot-peensd, Forgings sequire o tongh skin in the process of being
pounded into shape, and T know of instunees where connecting rods that were
vrtirely satisfactory in standard epndition prorgptly broke afler having Leen
polishicd. I do think, on the ather hand, it there is a macain of saloty to be
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gaincd by smoothing off the rough cdges where the flash has been shearcd
away From the forgings. Netches are, in the cogineer’s language, “sleess
raisers” ond wou cam o the connecting rod noo harm o nemoving theon.
Ligltening the cormecting rod is, however, a poor choice of ways to usc
one’s time, because & rod jntended for the loads at. say, 8000 opm is going o
be overstrossed at 10,000 rpm and 7 anything, material should be added 1o
the cowd, nat removed. O the other handd, coe sponelimas can improye bearing
reliability by opening slightly the oil channels at the ends of the conmecting
vod. 1 dao not recommend that you actually oot into the bearing surface, but
oll delivery to the beating will be improved by tapering the-entry. Lo sind
extend the taper all the way to the hearing surfaee, as the shap edges thus
formed will Hake away as the engine mins and eivse 3 hearing failure,
Crankshatt mainbeavings saldom are troublesome, exeept in engines that
have been in storage for 2 long time and have had enmosion at work in these
Bearitigs — or unless the hearings huve been mishandled, Bearing stegls are
wery tpugh, bul you definitely cun pound small pits in the moes by injudicious
use of 2 hammer, and pits wlso cn be formed by musting, Bearings damaged
in either fashion should be replaced, as the pits will seon spread and becoge
rrimor menches, 95 @ result of an aetivizy called “Brinelling”, whict actually
is u form of work bardening. The Tearing's rollers and nices have oase-
hardened surfaces, but the metal under this thin case: is relatively sofl, and

i

Thi sharp corners al the rod's piling sbat arad aveand the erankpin oi feed hole
{80 are selject to faking that ean carse n bavring fuilore, Small radii groumed
pt these prants prevent sueh prablems.,
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it is compressed and released (at any given point) as the bearing s urslar
a load, TF the load is high enough, or the hearing in service long copugh, the
sepeated compressions will literally fatigne the metal, and tny particles of
the surface will start Baking away — which becomes visible us the "tracking”
seen in the races of & worn-out bearing. Any bearing will start faking at some
puint in its life; hearings with races damages by rist, ete., will begin such
Haking almost immediately, Incidentally, in very highly Joaded bearings the
Haliing may he started by the sharp edges arownd any inlerroption in the
bearing's surface, if the milers pass over thase edges. Oiling slats in the el
hig-end wre prone to develop this kind of fuilure, and the same sort of faking
iz sometimes observed around the oil fead holes in the crankpins of engines
equipped with “direct-injeetion” ciling systems, like the Suwakis and Kawa-
eakis, Bemove the sharp edges, and vou remove the problem —if any. There
is suficient margin of strength in stock production engines so that the problem
doos ol oeeur; vou may fnd it in the conese of reaching for crankspreds sub-
stantially above the stock specification.

Somebndy i always telling me ahout having an engine "bala need”, and [
alwavs smile nostily wheo the engine in question has fewer then four cylinders.
In point of fuct, the single-cylinder matorcycle enging cannet bee hrnmaht inlo
dyrawnic belance, for iF you copnterwright the crankshaft to compoensate four
the Tull weight of the piston and rod, wow will simply have mowed the sheking
force from being in-plane with the eylinder axis H)-deyrees. “Halancing” one
of these enpines consists of finding 2 balance factor, in perecotage of revipro-
cating mass, that iz kind to the engine’s mainbearings uned ifnes not excite
resanance in the motoreyele’s feame. In-linge twin- and three-cylinder cogines
wlways have a rocking couple. By and lirge, the stock crankshift counter-
weighting will he correct for most applications, and wnless von wand 1o get
inte a really lenothy experimental progeam there is nothing tn bu gained in
making changes.

CRANK ASSEMBLY

There are gains in pewer and reliability to be Tl Frem carcully aligning
your crankshaft and prtinhenring hores, and in gelting this evlinlir axis pre-
cisely perpendicular 10 the crankshalt, As it bappens, there ds e vuriation
in production tolerances when the virions parts of o cranksldt are made than
can combortably be tolemted in o meing engine. Crankpin Blies i flywheaels
ave not all precisely the same distance from the marinslaft oaxis, Fclories
“onleet-fit” these parts, and yon can be Firly eortain thal a new cromkshaft is
tnee, bul if you mosage to min wny of its Aywheels, do not oo that a
replacement Hywheel, selocted at pandlom From the nearcst s bin, will be
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mrtechese to within O002-ineh with regard to their olfset from the mainshatt, 1f
wour leial soncee cannot supply o single replacement wheel within that teler-
ance limit. 1 strongly urge thial von purchase 2 complete, new emankshalt—
with fywhecls matched at the factory, And when rebmilding a crankshalt, with
new crankping and hearings, he certain that it is aligned to ab least the toler-
ances suggested by the mannlacturer's workshop mamal. Als, check your
crankuses for mainbearing-bore alignment —unel, more important yel, that
the eylinder is cxactly perpendicalac with the erank axis, for any tilting will
hereteoted in added frictionin the bearings { especially at the thrusk washers )
aned i the piston itself,

Do not actempt to second-guess the rmanuacturer with regard to vrankshaft
andl ceankpin bewrings nnless vou have very specialived Snowledge in this
sl or ean abtain the advice of somcone who s un expert. Mainbearings,
parrticularly, should not be replaced with just anything that will £il, as a very
special kind of Learing is employed in these applications, with clearanees to
accommodate the sxpansivn and contriction of alnminum bearing howsings.
And the same cantionary nole must be added with regard to crankshaft seals,
which in the high-spoed, two-stroky engine must servive ealremes i tem-
peratures wal olational speeds with very scianity lubricasion, Not 5o very long
agro, sexl failures were commen, bul now that means have been bound to
TeRan-coat seal's lips, trouble is usually encountered only whie the seals have
heen dumaged in the cousse of installation. o hanelle the seals carefnlly, and
pre-cout them with & geod high-temnperature grease hefore assembling your
engine, You can also improve their rediahility semewhat by polishing the ared
an the mainshalfts ngningt which they hear to a glassy finish. The sculs them-
selvis will polish the shaflt cvendually, but al eonsideruble expense 1o their
working life.

By and large, problems with piston, connecting ruc] hearings, crankshafe
arnd seals can b aveided sinply By following the reeommendations made in
the manefacturers shop manual, The single exception o thiz is in the ft
hetween piston and wristpin, for the very high temperatures in o moedified
engine tend to cause a breakdown in the Iuhrication etwesn pin and piston,
Trouble can be avoided in the racing engine if the wristpin s a light, sliding
fil thrangh the piston; it sliould slip through of its own weight, without forciug,
for if it is Heht enough so that yvou lave to tap il Mhgisne] with o meallct, you
eventually may have to remove it with a ydraulic press, Too-light fits may
he eorrected v wsing an old wrislpin as a Jap, and x dash of snme Hoe, non-
imbedding lapping compoind to polish cut the piston’s pin-hore to size.
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Foupraafieclors, not motoreycies, Prcti-
cal infarmation sbout choozing and

using four-wheeal vehicles an jecp roads,
Iongying roads amd the wald rosgh coun-
try that ZWD and MWD enthusiasts like
1o explore. Tire ress spacially conducned
for this bool show draction and perfor-
rhance versas tread style aned tire con-
“struction. Engine and wehizle sccasaries,
4 hash plates, power winches and thair
uzes. & complete yuide to miceasiiul use
and cara of wvour off-road wahicle.

= Hovew off-road motoreyelzs work and

: . :: hanwr to ridhe thiem, Starts with Iearning
i to rida and control 2 matoreyehe,

F advances to sophisticated tricks 1o

, " handlz swilechbacks, rocks, Ings, and

“ yertical terrain, hulls, sz2nd and other

clitficulties, Covers the mechanism of

the motorcycle, chsin care, avwner

manntenance ard much mare. This newr

second edition of Shipman's classic
gnds with his famous and provocanive

. essay: The Ba nig-Bang Serva Technigua

far Precise Conteol of vour Motareycle!

5 EBhiproas saes il you aoclerstimel s

ong basic idea you can learn 1o da any-

thing on a motoreycle. Whethor you

= agree or not, you'll enjoy this good

™ bk and i il make pouw @ Berter of -

road rider.
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For the Otto-cyele engine, of which the two-stroke is an example, Hhere
a theoretical level of eficieney, i terins of eonverting beat into woek, referred
to in lesie cngincering fexts as i standarcd efficiency™. I this, it is assumgd
that the cvlinder is [led only with dey aie, and heat then added, which ignores
the fact that in practice the air enntains some meisture and o consideralile
percentage of hydroearbon fuel. Even so, this thearetical level of r:HiI:'il_-ﬂ.m:.-',
calenlated waningt eopmpression ratio, provides o uselol yardstick agninst
which actunl efficiency can be measured —and it tells us a lot about the elfceks,
an power oulput, of compression ratie. For example, at 1 compression ratio of
3:1. air standard cfficieney iz 47.5-percent, while at 10: 1, it is GOE-percent.
Thal iz, of course, o very great gain, and the eonseguenees - measared ak an
engine's output shaft — are the reason for many caperinenters’ Extion on
“raising the compression”. Certainly, increases in compression rabio, w ich
may he aceomplished simply by trimming a few thousandths of an inch [rmfl
the cvlinderhead's lower sucfuce, can work minor miracles with an engino’s
performanie .

Fut higher compression ralios can also bring shont s mechanieal disaster:
improvements in power gained in this masner are parchased at o dispropor-
tipnate cost in peek oylinder pressure, leading to reduced beaving life and
sometimes to an oulright filure of o eonnecting read ur crankpin, Moreover,
heranse the higher pressures ure reflected in o proportionately greater side-
thrust at the piston, Trictioual losses are sueh that ned power guing are abwae
less than he improvement one wonld expeet frum the ealonluted aiv standord
efficienicy, Finally, heat How from the comnbusion gases into £l surronnding
vessel | piston erown, cylinderhead and the evlinderwalls) rises increasinghy
sharply with compression ratin, so that & number of thernal related problems
intrude imta the already complivated relationship 15r.twu-:r- enmpression ratio
and power

The woest af these problems is the everheating of the piston crovwn, A teo-
high cempression rativ will vaise piston crewn temperatures to the poink where
heating of the mixture below the piston, in the crankease, reduees thee wreight
of the charge ultimotely trapped in the cylinder doring the compression stroke
to such extent that net power suffers — no matter what Mr. Otlo’s air stanelard
elMiciency formula may say. And if the compression mtio is high enough, heat
input into the pislon may mise the crown termperature o the paint v hiere
detonabion, and then pro-ignition oecur. These phenomena will in turn, very
quickly Further raise pisten crown lem perature bo such extent that Lhe priztan
material Ioses enpugh of ite strength to yicld to the gas pressure ahove —the
pistone crown then becoming either concave { which drops the compression
rativ 10 a toleruble level) or develops o large hole [and that reduces the
comnpression ratio Lo FEEOZEID _

Many prople have encountered this lase clfect, anid the tuncrs ane-time
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