A PRIMER ON SINGLE SHOCK CONVERSIONS

SHOCK

-’-B== S-ARM PIVOT
RN

@y ROCKER

DOWN LIN
L E = PIVOT

Yoke Angle ™~ F fﬁ“ =
(Degrees) Mechanical / Kﬂ-x \&/ '\_:‘2' : o

Advantage g e
gn&o 1 et "%H e
80A° 1.015 . =
70A° 1.063 r
60A° 1.15 -t
50A° 1.31
40A° 1.55
30A° 2
20A° 2.92
10QA° 5.76
S5A° 11.47
0A° Infinity!

OK....the first thing you need to understand is how levers work in regard to how they will give a mechanical advantage and how they are
expressed in a ratio. Let's say you have a lever that has a fixed pivot point at one end and that the lever is 1 meter long. If you were
to place a 1kg load at the one meter away from the pivot, there will be no mechanical advantage and you will be lifting 1kg. This is assuming
that you are pulling perpendicular to the lever. MNow if that same lkg load were moved and placed at the 1/2 meter point on the same

1 meter long lever, the mechanical advantage becomes 2:1. To lift the 1kg load at this point, all that is needed is 1/2 the force need to
lift it compared to the previous example. Ok...so what if the load is at some other point on the lever. To calculate this, you divide the
lift point length from the pivot by the length of the load point to the pivot. Say, for example, the load point from the pivot is 100mm
and the lift point from the pivot is 500mm, then divide 500 by 100 and get 5. Your mechanical advantage ratic will be 5:1, Meaning that
you can lift 5kg with only 1kg of force. Now it gets a bit more interesting. Lets say that the load is placed at an angle to the lever.
This is where the chart above comes in. Without getting into all the math that is used to arrive at the numbers, lets take a look at how
they work. Let's say that you have the same 1 meter lever pivoting at one end. Now place a 5kg load at the 1 meter point away from
the pivot that is angled at 30 degrees up from the lever. The chart shows that the mechanical advantage is 2. This expressed in a ratio
will be 2:1 meaning that you will need 2.5kg force to lift the Skg load.

Now, with the math out of the way, lets' see how this applies to what we want to do. Essentially, what we have here is 2 levers tied
together by a down link., What we will need to know here is the lengths from A-B, A-C, D-E, D-F, and the load placed at the rear axle,
The easiest way to get the weight on the rear axle is to place it on some scales. You will also need the weight of the rider as well. This
is where a friend will come in. Scales under the rear wheel with you on the bike and someone to help hold you upright while your feet are
on the pegs. If that isn't possible, figure about 2/3, give or take, of your body weight on the rear. If you have a more upright riding
position, figure 2/3 to 3/4 and if your using clip-on's or other low bars, figure 1/2 to 2/3.

With the weight at the rear axle and with all those measurements in hand, lets get down to business. What we will end up with is a
mechanical advantage ratio that will reflect the weight at the rear axle against the force of the shock spring. Divide A-C by A-B.

With that ratio, multiply it by the number in the chart above that reflects the angle of the down link in relation to A-B. The same process
is applied to the rocker and down link, In this case it will be divide D-F by D-E and again apply the angle of the down link in relation to E-F.
Now, multiply the first ratio by the second and you will have the weight as seen at the bottom of the shock. But, since the shock isn't
perpendicular to the rocker, we also need to find the angle between it and D-F. Once that angle is found, look at the chart and find the
angle there and the number across from it. Use that number and multiply it by the last ratio. If your head isn't hurting to bad yet,

it will now. As the swingarm travels upward, all the angles will change. Your final ratio will also reflect wheel travel vs.shock travel.

What will make this all much easier without to much more number crunching is to mock up all of your parts (swingarm, down links, rocker)
out of illustration board. A full sheet of illustration boar is large enough to do this full scale. Draw your center lines and graph out on
each piece placement points. The only placement points that you can adjust, given that you are using a rocker and swingarm from some
donor bike, are on points B on the swingarm, B & E on the down link, D & & on the frame. Use stick pins on the pivot points and start
moving things around. This way you can play with various lengths and angles without tack welding parts in place every time you want to
move something. It is well worth the effort doing this on illustration board first before you start welding.

What will get you in the right area for rear shock spring weight is to simply apply the overall ratio to your axle weight. Spring are rated
by force/distance (ie: 100lbs per inch). This is where the wheel travel vs. shock travel comes into play. Use your overall ratio to calculate
the shock travel for 1 inch of axle movement. Take this number see how many times it will go into 1 inch. Then take that number and
multiply it by the weight on the rear axle. This will give you the spring rate to achieve 1 inch sag when your weight is on the bike.

Well, that pretty much covers that basics of how to do a single shock rear suspension from scratch. I'm sure I have forgotten some
relatively minor things but, if you have gotten this far, I'm sure you will be able to figure out what to do. If you do have questions
about this, feel free to contact me at Ken@N-RPerformance.com Now go have some fun out in the shop!



