


JAIIR[I DY) ST SISATRUE INO 0} [RIILIO AIOUI ST JBYAN "SSOUIINS
IR[IWIS JO PRISPISU0D aq PINOM SIsseyo s, Aepo Jo Jsout
‘ying uf "asn Aue Jo 2q 03 d1sIdwis 003 ST 1Jos 10 JJus furaq
SISSBYO A[OYM ) ABS 01 SI 181} )1 18 Supjoo] Jo Aem SIy) ng
130S 10 JJ1s Suraq SISSBYD B JO B} U1JO SISMEY ‘[IeI_p 18y}
ojur 03 [[IM M MON ‘[1e1ap AU 01Ul SUOF J,USARL] am 1LY B
0] S20P $S010 1RYM 103]J8 UBD SISSBYD 311 18Y]) UOTIOU 21f) UD
paono} 9A,am ydnoyje pue urodpue)s Suipeo] 21n B wiol)
1183 23 O} S0P SSOID JRyM 1B AJUO PaYOO] 9A,am mou 01 d)

‘Burpir uo deay uatp 10u

J1 pue soeq 31 ind uay) 1ey oy suny 1 31 ‘suaddery 1eym 298
pue sso1d a1} doip sAemje ueo nok ojul 18y} [|B 9ARY 1,U0p
noA J1 yoen Jo 2dA renonzed jey) uo syuem Ajjeo1dA) Surum
w, ] s1sseyo 1ejnonged sy jeym Jo Surpuelsiopun ue yiim
187 SUIUIQUIOD pue ST SUINAS SSOID AW JeyMm SUIpuBISIApUN
£q st 03 0) a1oym op1oap Aqea1dAl 1 Aem ay | -2210Y0 131399
© 20 JySIur 1oquued T3 2AneSau ssaf Jo Jaquied 47 2anisod
QI0UI SYI] X1J 19110 JLOS ‘258D ST} U] "ysnd 2y} uey) asiom
1By 211 1Ny ABUI JRY) PUE JJO 121U PEO[IRA0 01 ¥ 21
asned AeUl SSOID I9MO] 21} WO SUIPBO] 3T JoMO][ a1 18 SI
uaddey ueo jeym Ing Aeme 03 03 ysnd 2y osnes [[2m JySrur
31 Surramor] ysnd ay Surxy o} HoNN[os 1539 2Y) 29 10U Avl
§5019 Suromo] 23uBl U} JO 137U Y] 0] J3SO[0 21,N0A J1 Ing
‘o ysnd e 10] X1 152q Y3 2q [[oMm AewI §S010 SULIOMO] UL}
o8uer a1 Jo apis Y1y 21 03 Futuunt noA sey dnies mox Iy
‘[[oM I9ILI0D Y] O 91BI[3008 0] MBY Y} MO[[B 0] 1IXa JAUI00
18 UonNQIISIP PLO[ W/ T wnido ay) uieye 03 ST pIm

sn djay 01 §S0I0 9sn aM 1B} SANSSI F1q oY} JO U0 BA0qE
pauonusul am sy 'saysnd J1xa X1 0] §S010 FULIIMO] In0qe
71q © Y]E} 01 S1 JBY]] Op 9M 210J3q JOAQD 0} Pasu am Fumy) 1se]
au() "AJH0YS 1BYI I2A0D [[IM dM Jnq Aem 1B 1om 21nb

1, US20P 11 USYM SOUIN 3l 219 I, ‘swiajqoad Surjpuey aunj 03
$5010 3ulsn I0J quinyj Jo 3 poos Aaid e ST pe1aaoo isuf
aA,2m 1By M ‘Swaqold asoy) X djoy ualjo uBd $S0I SS9
no Jurysnd 10 U1 9s00] ST 1Y Y1 J1 109dXe p[nom NOA se
jsng st wojqoad 3y a1eym uo spuadap isnl i1 - wajqoad
ysnd € 10 25007 & 110q d[ay] “}0B] Ul ‘Ud SSOIO ‘SUOTBMIIS
0] 3541} WOI 93§ UL 10K Sy "9S00[ 2 §,U0M 1T 18] 08
wey a3 Jo pua yoeq ay juerd djay 031 211q a1our aonpoad
ey a1 Jo mal oty Surdjay Jo 1032 S, IYFIamSS0I0 pappe

JO a8evjueApe 93] ULD M U] JJO U0 atf} LOLJ 3500 SI
ey & J1 “2um aues aY) 1y [[am Wy 03 J1ey ai] 103 03 pasu
oM 9)1q eIIX2 oY) e 11 d[ay UBD PEO| 3 BIIXA SIU) pue
T oyl uerp duS 210Ul 9A19091 0] SPUS T3 Y} IR SIYI U]
“xade Y] pue UI-WIng U2amiaq 1o ur-uim jo jutod ayj e ysnd
® st djoy AjjeardAy ueo ssolo jey) woarqord 111y Y 1, “Wey) XY
sn djey ued sso1d moy 99s pue 1sureSe dn uni A[[euoIsesdo
oM 1eY) stuajqoId 2yl Jo M3] © Je Joo] 0} Ful0S a1,0m Mmou
‘du3 alow axew pua qoeq sy} Usy) pue 3oy oy sdjay

SSOI0 MO 18 0o] {adap ur ue uaye} oA om jurod sIy) 1y

*98ue Juaoiad ()2, 12MO] 01 )¢ Y1y oy ul sjyTrom

SSOI0 JO astt a1y Y3noutp) s1 yonuu siyy 305 03 Lem [eorjoerd
AJuo 213 puB 1599 9y} JAUI0D Sy} JJO UNI 0] 1LY SY) MO[[R [[IM
peojaxd {7 Jo spunod og 01 ()€ B SHEY ISOW UQ IUI0d 3y}
JO JJO 11e3 33 JALIP 0] JIOM 3] JO 21eys )1 op djoy ueo 11
e s 1apiey pue 1a1ieas jueld Y1 oy sdjay 9319 YT BNX
SIU ], "TAUI0O A1) JJO $91RIS[200 LIBY a) S Jorq 0 Ju0I]
woIJ OS[E Pue 1Ja] oY} 0} orq SurLajsues) s1IyJram asnesaq

o' padisjosanuenufg mmm

12 AB[0] 13010 jMOUY 0] SPASU SI33E] (UBIalan pUe) matl
GungIK1ana s1an0a fenueis abed Snjd-goj SHEL ‘aNI9aSIal
pueysiapun 0} ASga ue 1 pLOM GUILIEY 34} 01 1336l an11a3dsold
DU M3 9T SINE] 11 UIMPOY PPOL J01BF IEINIAL WD U1 A UBLIIM

oz HO0N SINL Pa3U NOA 3L y

T Y1 3240 uonEenba ay) SABUILOP YT Y} JIX2 I9UI0D

1V "op Aay) Se SSOI0 yonuI Se uni s)ex Ay s1 Ajsjemumn

SIY ], ‘a3 JYS1I oY 8 20uelsisar Surjjor wmurrurw pue diid
wnwixew I0y papeo] Ajjewndo pus xoeq oy 128 03 SI Juem
oM JBUM JIXD JSUI0D 3 11X JOUI0D iSSOulsnq otf) saop Ajjeal
SS0I0 aIayMm JOUI0D aY] JO JuaWwSas Y 0) auI0d am xade

31 Y3noJy) UNI Pue Ul WINJ 03 LY 3y} 103 24,0M JBY) MON

"JYBIS 3q [[1m SS010 Aq pasned sagueyo

Aue os 31q & ojinb projun op A3y ‘peojun Ajajeidwios 3,uop
SOPIS 1JO] O 2IYM SHOBI) UO UIAI (SS0I0 iia Suiurg xade
uo jurod jeuy suQ "xade oyl je 1183 Y J02IJ8 UBD SSOID
‘Yonuu os peojun 3, UOP Saiil apIS Y[ 3y} aIdym SHOBI) U0 ‘338
UEBd NOA SV '271q 210U 23BUI 0] PUS YOB( 31} SMO[[B Sulj) pue
dus 107 Surpeof ewindo s3t 01 195010 AYS1|s 11ey Y Jo pud
§Orq ) SIAOUT 211q YT PAPPER 24} ‘DUl SwIes A1 Iy APYSIS
2]1q Ju0JJ 3t} seonpaz snypue Aem soddo o s208 sso
PSPPE 21} I1q ‘JI0M 2IOUW Op 0} JT AU} J0J Padu p am 3jiq
2I0UI 23BU 03 JUOL) 1) 328 03 JOPIO UI pue peo] 2y [ Alieau
Burfxreo s1 3 ay) 18y} ABS 03 SI SIYJ, 931q axeiu 03 AI[Iqe

S, PU2 JUOIJ Sy} SONPAI Iy} SSOIO SI0W ‘SIY) JO aSNEdDg
"1 Papeo] Jopun pue Iy PoPeOISA0 UB JO aSNesaq 23iq s0]
01 pajiess sey pue Surpeo] rewndo si1 y3noxy 1yS1 auos sey
pus juoly 9y 3eys 1 xade ayy y3noiyy 3yS1om A1res sapis 19|
oyl usya suaddey JeYA “1991J0 [[RUIS B dABY UEBD SSOIO ol
a3 03 pajueyd ATunry arow Aels 01 pud) SaI1) N0 [[6 1AM
Y01} 911q JomO] UQ “YIom 0} SuioF 3,ust Ajqeqoid sso1o
s swajqord xade Surxy ‘sxyoen 931q Y31y 2501} UO ‘UOSEAL
STUJ} 10, 'J09JJ2 S[II] AISA SAEBY 03 PUa) [[14 JYSIoM SSOIO UL}
‘SI 31 J1 pue ‘papeojun A[a397duios aq Aeur J oy s3joen 9)1q
Y31y uQ "papeojun uaaq sey apIs 1J3[ oy JO JJO profun o3

e

- W T,



stiffness of each corner of the kart. What we mean by this

is that given the fact that weight transfers where there is
stiffness, if one corner is appreciably stiffer or softer on one
chassis than on a different chassis then those differences
will cause the two chassis to respond differently to cross
adjustments (and in fact, all adjustments). Alright, let’s zero
in on this concept by looking at two different karts. The first
kart has a relatively stiff RF comer and a relatively soft LR
corner and the second has a relatively soft RF and a stiffer
LR. On the first kart, we can expect the stiffer RF to feel the
effects of increased cross more quickly than the relatively
softer LR. This will tend to increase the dominance of the
effect of adding front bite getting in and this added front
bite will tend to carry throughout the corner. In the end, the
added cross will affect the RF a tad more than it does the
LR. On the second kart, the opposite will happen. The softer
RF will make it less sensitive to the added cross than the
relatively stiffer LR. This will reduce the effect of the added
cross’s tendency to help a kart turn better into the corner
and will increase its likelihood of pushing center off. This
relative stiffness difference between karts is one reason that
they respond a bit differently to cross adjustments.

Just as corner stiffness differences can affect how a kart
reacts to adjustments in cross, so also will it respond
differently as we move the LR or RF tire closer to or further
away from the center of gravity (CG). As you might expect,
if we move the RF further from the CG it will tend to be

a little less responsive to the effects of cross adjustments
and if we move it closer to the CG it will tend to be more
responsive. In the same way, as we move the LR closer to
the CG it will tend to be affected by cross more and if we
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move it further from the CG it will be affected less. These
movements of tires can be the result of adjustments made
in hub position by the karter but are more often changes
resulting from the manufacturer’s design intent. Karters
tend to move the LR around a bit but it is the manufacturer
that tends to move the RF and LF’s position with respect
to the CG and the rear tires. The result tends to be similar
regardless of the source of the change.

The last thing we need to look at with respect to cross
changes is what happens when our added cross causes

the RF or LR to overload. As we have seen, added cross
typically helps the front be more optimally loaded which
will help it turn better from turn-in up to the apex. But, it is
possible to put so much load on the RF that even with the
added vertical load it is unable to produce enough lateral
force to keep the kart turning. In this case, more cross will
actually make a push worse. The other “overload” situation
from cross tends to be in the opposite direction and at corner
exit and really is more of an under load condition. It is
possible to have a setup where, from center off, the cross is
low enough that the LF ends up overloaded while the RF

is under loaded. When this occurs the kart will push just

as it can with too much cross but rather than the LR being
overloaded causing the push, the LF is overloaded and RF
under loaded so that the front is so far from its optimum
loading that it cannot generate bite. You may ask how to tell
the difference? On most chassis it’s easiest to identify by
understanding the typical ranges of cross that work on the
kart under your conditions. Again, even in the absence of
this knowledge, if you find that taking cross out of your kart
to fix a push out either isn’t helping or is making it worse
then maybe the thing to do is to put some back in.

This brings our discussion on cross to a close but before we
sign off there is one last thing I want to say. In the early
2000's it seemed karters could fix nearly any problem with
crossweight. However, the chassis built today tend to rely
less heavily on cross and thus, aren’t as responsive to cross
changes. While this is true, many karters are still stuck on
the notion that cross fixes everything and they continue

to not be as fast as they need to be because they are only
using cross adjustments to work with the kart. As we’ve
seen in this article, there are things that cross can do to
help or to hurt a kart but it is only one part of a complete
setup. Remember this: when you’re at the track and the
kart just doesn’t seem to be responding to crossweight
changes (and don’t be stuck on cross alone!) work with all
the percentages, tires, and entire setup to get the kart fast,
Speed isn’t about a single, magic bullet: it’s about getting
everything optimized.

This brings both our discussions on cross and on
percentages to a close. My hope is that this series will help
you better understand your setup so that you can better
optimize it and use it to tune your kart. Next time we’ll
continue on with a new topic; until then...




