
H O W T O ADJUST Y O UR BIK E

HANDLIN G
C H A N G E S

Turning and Tracking Modifica tions
By R ick S ieman

Handling, a very genera l word that 
covers a lot. So, for our needs, le t’s 
de fine it, just so we can ge t on some 
common ground.

For our purposes, handling means: 
How a bike turns in the corners. Does 
the front end wash out, or push to the 
outside? Or does it tuck under and le t 
the bike flop over in slow turns? A t 
the rear end, handling is how the bike 
tracks under acce lera tion and how the 
rear end behaves over bumps. Lastly, 
we’ll de fine handling as just how the 
bike fee ls “overa ll.” In other words, 
does the bike move around quickly, 
or is it very stable and slow reacting to 
rider input? While there may be 
minor points not covered here , this

de finition of handling should serve 
our needs adequa te ly.

You see , the reason we needed to 
go into a ll of tha t “de fining,” is 
because we’re going to explore some 
thoughts on how to change the 
handling characteristics of your bike 
to suit your riding style . Now, this 
doesn’t mean tha t you’ll have to get 
out the torches and the hacksaw. 
Nope . The changes we’ll describe here 
are within the scope of tha t mythica l 
“average” rider, wherever he may be .

Experiments a t the Rear
To understand just how little 

changes on a bike will a lter handling 
characteristics, le t’s take a “norma l” 
bike and, by making sma ll adjust �
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ments, ruin the good handling tra its.
Assume tha t we have a Suzuki 

RM125T mode l in front of us. This 
particular bike has no serious flaws in 
handling, if a ll the suspension com�
ponents are in reasonable shape and 
springs are not sacked out.

O .K ., now le t’s take this RM125T 
through a more or less average 
motocross corner. For this demonsta �
tion, make it a hard-packed, fla t, 
second gear, right hander. A fter 
you’ve taken a few passes through 
this turn, you find out tha t the RM 
works a ll right and the front end 
sticks reasonably we ll, as long as you 
scoot your body we ight up on the 
tank a bit.

Back to the pits. Take the side 
pane ls off the bike and fiddle with the 
clips tha t de termine the pre load on 
the shock springs. Take them to the 
softest possible position. S lip your 
side pane ls back on, then head out to 
the track and tha t same turn once 
aga in. Chances are very good tha t 
your front end will wash out badly, 
no ma tter how far you slide up on the 
tank. And, if you happen to make it 
through tha t turn without fa lling 
down, you’ll probably notice one 
other strange phenomenum: The rear 
end of the bike will not be hooking up 
under acce leration, but will be slither�
ing from side to side like you have a 
fla t tire .

Two things should be obvious a t 
this point: One; wha tever you do to 
the rear end will a ffect the front end. 
And, two; wha tever you do to the 
rear end will, quite na tura lly, a ffect 
the rear end. Item two, a chimp could 
figure out, but item one seems to 
escape many riders.

The one clear, inescapable fact tha t 
emerges from this experiment is the 
following: If  you do not have enough 
pre-load on your rear end, your front 
end will steer like a pig! This is one of 
the reasons you hear so many riders 
snive l, “Hey, my bike worked just 
grea t when it was new, but now it 
handles like a pile .” Perhaps this 
compla ining rider should consider 
compensating for sagging springs and 
such to restore the good manners tha t 
were built into his bike?

Invariably, when we ge t a chance to 
ride the bike of a working pro rider, 
we find out tha t the rear end is se t 
very firm and the forks are se t soft. 
O f course , there are exceptions to this 
rule because of rider persona l pre fer�
ences, but, by and large , this seems to 
be a very consistent thing.
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By increasing the pre load on the 
shocks, you can make the front end of 
your bike bite be tter in the corners. This 
can be done without removing the 
shock from the bike , in many cases.

And, we usua lly find out tha t the ir 
bikes turn very sharply on those fla t, 
bermless corners. We could pull that 
same experiment on the pro’s bike , 
reduce his pre load a t the rear shocks, 
and his bike would lose tha t steering 
accuracy instantly.

One thing tha t we a lmost forgot to 
mention was the tendancy of the rear 
end to slew around when too little 
pre load is used. Interesting thing, 
that. Consider. When you punch the 
throttle to acce lera te , the rear end of 
the bike will squa t down and the front 
end of the bike will try to rise . If your 
springs are way too soft (or the 
pre load is not sufficient), the bike will 
wa llow under the load from the 
engine . If the bike is not pe fectly 
stra ight up and down when you 
acce lera te , the rear end can swing 
wildly off to one side or the other.

This should impart another fact to 
you: If your bike is doing this 
slithering act out of most corners, you 
need e ither more pre load, or even 
maybe a heavier se t of springs on 
your shocks.

Up Front, Now
Back to our fla t corner aga in. This 

time , le t’s take the bike through the 
turn with way too much a ir in the 
forks. Norma l pressure ca lls for 
around 11 psi, but since we want to 
experiment, we’ll slip in 20 psi, just to 
see wha t’ll happen. O .K ., end of the 
stra ightway, ge t on the brakes and try 
to turn. Whoa! Chances are you’ll 
have a very hard time ge tting the bike 
to lean over and complete the turn. 
The RM will want to “stand up

Rake is ca lcula ted through the steering head, not the forks.

stra ight’’ and continue in its origina l 
line .

Why? S imply because the excess 
pressure in the forks would not le t the 
front end of the bike “dive’’ enough 
under braking to reduce the geometry 
to the numbers required for sharp 
cornering. Le t’s take a look a t these 
numbers and get into the mysterious 
rea lm of.. .

Rake and Tra il
Boy, you hear a lot of people 

tossing these words around, don’t 
you? Wonder how many of them 
know wha t they actua lly mean and 
how they a ffect the handling of your 
bike?

Rake , a t first, seems to be a very 
simple thing. Most folks think it’s the 
angle of your forks with the bike 
sitting leve l. Wrong-O . Rake is ca lcul �
a ted through the steering head, not 
the forks! Read that aga in. Rake is 
ca lcula ted through the steering head, 
not the forks. The angle of the

steering stem itse lf, which is inside the 
steering head, is the de termining 
factor. The only reason that we use 
the stem, ra ther than the head, is 
because of a few odd designs (C an- 
Am’s adjustable cones, for example) 
where the steering head angle and the 
stem are slightly different.

As you can see from the simplified 
diagram, the fork angle on most bikes 
ma tches the steering head. So why, 
except for a few oddities, don’t we 
just use tha t for a base angle?

The reason we use the steering 
head, ra ther than the forks, is because 
we have to determine “tra il’* from 
steering head, a lso.

Here’s another diagram, this one 
showing both rake and tra il. As you 
see , we draw a line from the steering 
head to the ground. Then, we draw 
another line right through the axle to 
the ground, as if it was hanging from 
a string. The distance be tween those 
two points is wha t we ca ll tra il.

Here you can see both rake and tra il drawn in. In genera l, the less rake and tra it, the 
sharper a bike can turn.
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Norma lly, here are some rules to 
follow. If you have a lot of tra il, the 
bike will track we ll a t high speeds in a 
stra ight line , but will steer slowly and 
tend to push in the turns.

If you have very little tra il, chances 
are the bike will turn quickly, but not 
have much stability a t higher speeds. 
This is why the forks on tra ils bikes 
are a lmost stra ight up and down and 
why those on drag racers are pushed 
out like choppers.

More genera l rules: If you have a 
fa irly modest rake , say 28 degrees, 
chances are your bike will turn we ll, 
especia lly a t slower speeds. If you 
have a bike with 30 degrees, for 
example , it’ll probably track stra ight 
and true a t higher speeds and be 
difficult to twist through any corner 
without the front end washing out.

Combinations Thereof
R ight about this time , maybe an 

idea entered your head: What if you 
could figure out a way to ge t a 
minima l rake (28 degrees or so) 
combined with lots of tra il? Wouldn’t 
tha t give you the bene fits of both, 
with no shortcoming to speak of?

Sure . Tha t’s why just about every 
dirt bike now made has a forward 
axle se tup. And that’s why the Ma icos 
of the early and mid-seventies had 
such an advantage over every other 
bike in the comers. They were the 
first with a forward axle , among 
other things.

O f course , other manufacturers 
have caught on.

Enough of theory, however. Le t's 
ge t on to the important stuff, like ...
How You C an Change the Handling 

of Your B ike to Suit Your S tyle
We’ll base our discussion of hand�

ling changes on motocross tech �
niques. If you’re an enduro rider, or a 
desert racer, the informa tion applies 
directly to you. Use it as you need it.

F irst off, we can a ll agree tha t 
various bikes handle differently. 
Some are sharp turners, while others 
track we ll a t high speed, but are slug �
gish in the corners. You will not be 
able to make one bike do a ll things, a t 
a ll times, under a ll conditions. If 
you’re a desert racer, then you should 
se t the bike up to track stra ight a t 
higher speeds and sacrifice some

steering accuracy in the turns.
If you’re a motocrosser, you’ll 

want tha t bike to turn we ll, ye t have 
some good stability a t medium speeds 
for jumps and whoopers. Enduro 
riders, in genera l, will want a plusher 
ride , but still need a bike tha t snakes 
around trees, rocks and such. O f 
course , the conditions in your parti �
cular area will determine just how 
you’ll want to se t your bike up. Some 
western enduros are little more than 
desert races. Some MX tracks are so 
tight and twisty tha t riders bare ly ge t 
over 45 mph.

(1) A lways start with the rear end 
when making handling changes. Try 
to accomplish wha t you want with the 
back be fore you tamper with the 
forks. If you want to make your bike 
turn sharper, our first suggestion is 
jacking up the pre load, as we dis �
cussed earlier. Na tura lly, you’ll make 
sure tha t your springs and shocks are 
in good working condition be fore you 
try anything. Trying to adjust a 
burnt-out se t of shocks is like blowing 
you nose in your riding gloves. It can 
be done , but why bother?

The position of your axle can a ffect 
the front end. If you have your rear 
axle adjusted a ll the way to the back, 
it’ll give you slightly more trave l, slow 
the action of the rear end down and 
put an increased load on the shock. 
G enera lly speaking, if you move the 
axle a ll the way to the rear, your bike 
will ge t more stability a t higher speeds 
and the rear end will respond slower. 
If your bike has a nasty habit of the 
rear end jumping out, or kicking to 
the side over choppy bumps under 
acce lera tion, this is one of the first 
things you ought to try. It’s like 
ge tting a lengthened swingarm free .

Most bikes have about a two-inch 
range of adjustability in the axle slots 
and some have even more . The only 
inconvenience with this me thod of 
adjusting is tha t you’ll have to 
remove links to take it forward.

One word on moving that axle 
forward. If you ride on a tight and 
twisty track with few bad bumps, the 
bike will turn sharper and respond 
quicker with the ax’e in the far 
forward position.

Moving the axle to the far rear 
position is a lso an easy way to soften 
your rear end up, if you happen to 
have a bike tha t comes with springs 
tha t are too stiff for your body we ight 
and riding style . Some riders fee l tha t 
the new YZs, for example , are sprung

too stiffly for them, so they opt for 
the lighter mono spring. Now, they 
have a supple ride , but the bike loses a 
lot of steering accuracy in the process. 
By simply moving tha t axle back , they 
not only soften-up the fee l of the 
stock spring, but actua lly ga in a bit of 
trave l.

(2) You don’t want to ge t into 
conditions of extreme pre load. If you 
can’t ge t the front end to start biting 
and a ll of the ava ilable pre load is used 
up, then consider going to heavier 
shock springs. When this is done , you 
can then back off the pre load and 
start adjusting a ll over aga in. Most 
fast riders pre fer to be slightly over- 
sprung on the rear and run a light to 
moderate pre load. You should be 
able to bottom your rear suspension 
out occasiona lly, but only on the 
most severe bumps, when you’re 
genuine ly charging. Your rear sus �
pension should be able to take a 
surprise hard hit without bottoming 
out.

(3) One other way to change the 
steering is to change the length of the 
shocks. Let’s assume you have a bike 
with 15.5-inch shocks on the rear, 
and, even a fter you’ve made a ll of the 
adjustments ava ilable , the bike still 
will not steer. By going to a 16-inch 
shock, you’ll change the rake (and 
tra il) on the front of the bike . A sma ll 
ha lf-inch change on the shock length 
means more than a degree of rake 
change up front. And one degree is a 
massive change to a bike’s geome try.

Then, too, a ha lf-inch longer on the 
shock means tha t the rear end of the 
bike will sit a t least one inch higher 
. . . and probably more . Most modern 
bikes have a Suspension Lever Ra tio 
of a t least 2 to 1. This means that for 
every inch of shock trave l, the rear 
axle will move two inches. Some bikes 
have SLRs of 2.3 to 1 and more . So, 
any changes you make to shock 
length will have a drama tic e ffect on 
how the bike handles.

Actua lly, it’s best to leave a shock 
length change for very last. Wa it until 
you’ve tried everything e lse ava ilable , 
including any and a ll possible front 
end adjustments tha t can a ffect steer �
ing and handling.

(4) Damping adjustments can add 
confusion to changes made a t the 
rear. To se t things stra ight, consider 
damping and wha t it is . . . and wha t 
it does. Damping (not dampening) is 
mere ly a me thod of slowing the action 
of the shock down. On compression
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damping, oil is forced through 
orifices inside the shock as the shock 
is be ing compressed. For most riders, 
you’ll want as little compression 
damping as possible .

Rebound damping is nothing more 
than the oil be ing forced through 
holes as the shock extends a fter be ing 
squashed fla t. This is critica l. If you 
have too little rebound damping, the 
shock can re turn to the fully extended 
position too quickly, causing the rear 
end of the bike to “pogo” wildly. 
When a shock fades, this is wha t 
happens. Insufficient rebound damp�
ing can destroy your steering in the 
turns and make the bike handle like a 
maniac over the bumps.

In genera l, we like to see very little 
compression damping and just 
enough rebound damping to slow the 
rear whee l down on the re turn stroke . 
Too much rebound damping can 
cause the rear end to “pack down.” 
If your rear packs down, two things 
happen: Less trave l is ava ilable , 
because the shock can hit a bump 
while still partia lly compressed; and a 
packed-down shock means tha t the 
geometry of the bike is now grossly 
off and the bike will not turn 
norma lly.

By ra ising the fork tubes in the triple 
damps, the rake and trail can be 
reduced on any b :ke . Make sure that 
your tire won't hit the fender a t full 
compression.

Forks and F iddling
(5) We know tha t changing rake

and tra il dramatica lly a ffects how a 
bike handles. The simplest way to 
reduce both rake and tra il is to ra ise 
the forks up a bit in the triple clamps. 
If the front end on your bike washes 
out, try sliding the fork tubes up 
about five millimeters a t a time . Make 
sure both legs are even.

If the first move isn’t enough, 
move it 5mms aga in. Re fer to your 
manua l to find out just how far you 
can ra ise the forks without the tire 
hitting the front fender. If your 
manua l doesn’t te ll you, then you’ll 
have to remove the fork springs, sack 
the front end out comple te ly, and 
measure for yourse lf.

As you move the forks up, you’ll 
fee l the difference with each sma ll 
change . R ide the bike a fter each 
adjustment, until you ge t the bike 
turning just like you want it.

(6) O ften, you’ll ge t the front end 
biting and sticking we ll, only to have 
the rear end start to get squirre ly. 
Here’s where you have to go back to 
the rear end and possibly make some 
compensa ting adjustments, like 
moving the axle back, e tc. Experi �
ment.

(7) This next point is so simple that 
we a lmost ha te to mention it, but, 
many riders appear to be unaware . 
T ires, or lack of. If you have a bike 
with a worn out or poor front tire , 
tha t may be the sole cause of your 
bike’s re fusa l to turn. One of the 
things tha t we a lways do with a test 
bike that is suspect in turning ma tters 
is slip a 3.00x21 Me tze ler up front. 
It’s one of the finest pieces of rubber 
ava ilable , and if your bike doesn’t 
turn with a new Me tze ler up front, 
then you are definite ly ready for any 
and a ll adjustment a t your disposa l.

(8) If you want your bike to handle 
like a tra in on the tracks a t high 
speeds, you can reverse the fork 
adjustment and extend the forks in 
the triple clamps. This will increase 
both rake and tra il and make your 
bike very stable a t speeds. O f course , 
you’ll pay the price in the turns.

(9) Varying oil viscosity and leve ls 
can a ffect the way your forks com�
press and rebound. This can a lso 
a ffect the turning. When the brakes 
are applied, the front end dives. The 
quicker and easier it drops, the less 
the rake . The less rake , the sharper 
the bike will turn. Every modern 
owner’s manua l gives you basic start �
ing oil leve ls and guides, for softening 
and firming the forks. Use as needed

in conjunction with moving the forks 
up and down in the triple clamps, and 
you can drastica lly change the way 
your bike turns.

A word of caution. Too soft is not 
desireable , because if the forks dive 
too easily and quickly, the front end 
can tuck under while you’re turning. 
You’ll have to experiment to suit your 
needs and riding style .

(10) A ir pressure in the forks a lso 
a ffects the turning of the bike . A ir is 
nothing but a cheap infinite ly adjust �
able spring that a ids your standard 
springs. The more a ir pressure , the 
less your forks will se ttle under 
braking. The less pressure , the easier 
they se ttle .

(11) O ther options are ava ilable to 
you for handling changes. Some of 
them are expensive and we’ll mere ly 
mention them to arm you with 
knowledge .

D ifferent length forks are ava ilable , 
as are trick swingarms. Both can 
make big changes to your geome try. 
Both cost lots of money.

T ires are not a ll the same he ight. 
Le t’s say tha t you want to add a 
ha lf-inch in he ight to your rear end, 
but do not want to invest in a slightly 
longer se t of shocks. Measure your 
rear tire , then go to your loca l bike 
shop and find a ta ller rear knobby. 
Zongo, instant geome try change!

A few years back, specia l uneven 
triple clamps were ava ilable for 
various bikes. These changed rake 
and tra il by changing the re la tionship 
of the steering stem to that of the 
forks. You can still find these clamps 
around. Our advice is to avoid them 
as if they were touched by the plague . 
You can find your bike perilously 
close to nega tive tra il with these 
bogus units.

Peg loca tion and he ight can a lso 
a ffect handling, by a llowing the rider 
a more pronounced we ight shift than 
the stock se tup.

A simple thing like bar shape can 
a lso make the bike easier to turn. 
Experiment to suit you needs.

One Last F actor
A ll of the adjustments and changes 

aside , one last important thing can 
a lso grea tly a ffect how your bike 
handles . . . that’s the rider, and 
where he is on the bike . Learn how to 
ge t your we ight forward for the turns 
and back on for stra ights. Move 
around on the bike . A fter a ll, the 
most adjustable thing on that entire 
motorcycle is you.D
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