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3430 Sacramento Dr., Unit D
San Luis Obispo, CA 93401

Telephone: 805/544-8748
www.maximummotorsports.com

MM Adjustable Tie-Rod Ends (MMTR-1, -3, -5, & -6)

Installing this bumpsteer kit requires:
• Modifying the spindle.
• Measuring and adjusting the amount of bumpsteer.

Read all instructions before beginning work. Following 
instructions in the proper sequence will ensure the best 
and easiest installation.

The MM Adjustable Tie-Rod Ends allow adjustment 
of the steering geometry to minimize bumpsteer. 
“Bumpsteer” is when the front toe setting changes as the 
suspension moves up and down. This happens if the arc 
that the spindle travels during suspension compression 
and droop is not the same as the arc the outer tie-rod 
end travels. If the toe changes more than a very small 
amount, the front wheels will steer themselves without 
any input from the driver. This makes the car feel 
unstable and unpredictable when encountering bumps, 
when thebody rolls during cornering, and with brake 
dive. The arc of the spindle and the arc of the tie-rod 
end are determined by the lengths of the links involved 
and their physical location with respect to each other. 
When the front suspension is heavily modified, such as 
with relocated inner control arm pivots or swapping to 
spindles with a different steering arm location, the tie-rod 
geometry must be restored to minimize bumpsteer.

Long Tapered 
Spacer (.84”) 

Short Tapered 
Spacer (.60”) 
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QTY DESCRIPTION
2 MM Tie-Rod End Assembly consisting of 

aluminum sleeve, jam nut, and 5/8” spherical 
rod end.

2 5/8 - 11 X 4-1/4” G8 Hexbolt
2 5/8 - 11 X 5-1/2” G8 Hexbolt
2 5/8 -11 Nylock Nuts
2 Long Tapered Spacer - .84” long
2 Short Tapered Spacer - .60” long
4 Bumpsteer Spacer - .48” long
4 Bumpsteer Spacer - .24” long
2 Bumpsteer Spacer - .12” long
2 Bumpsteer Spacer - .06” long
2 Bumpsteer Spacer - .03” long
2 Bumpsteer Spacer - .015” long

MMTR-1,-3,-6 Kit Includes: To Remove the Spindles:

1. Jack up the car and place it safely on four jack 
stands. The jack stands must be positioned under 
the chassis, not under the control arms.

2. Remove the front wheels.

3. Remove the front caliper and hang it securely. 
Do not let the caliper hang from the brake hose 
as this can cause unseen damage to the hose. 
Steel braided hoses are especially susceptible to 
damage if the caliper is dropped or allowed to hang 
unsupported.

4. Remove the front brake rotor. 

5. Remove the front swaybar end link.

6. Loosen the front strut to spindle bolts, but do not 
remove them.

MMTR-5 kit includes everything in the other kits EXCEPT 
the MM Tie-Rod End Assembly consisting of aluminum 
sleeve, jam nut, and 5/8” spherical rod end.
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7. Spray the tie-rod end tapered stud threads with 
penetrating oil to aid with loosening the nut.

8. Turn the spindle to its maximum toe-in position. 
Place a floor jack under the control arm near the ball 
joint. Leave about ½” of clearance between the floor 
jack and the control arm.  This provides the most 
room for completing Step 13.

9. Loosen the lower ball joint nut until the top of the nut 
is flush with the top of the ball joint stud.

10. Spray the ball joint tapered stud with penetrating oil.

11. Free the tie-rod end by hitting the front of the 
steering arm with a large hammer.

12. Remove the nut and tie-rod end from the steering 
arm.

13. Horizontally, strike the spindle just below the strut, 
where the ball joint attaches to the spindle, with a large 
hammer. Use the largest hammer you have and hit it 
hard. 

If your car is equipped with front coil-overs, skip to Step 21.

Stock-Location Springs

14. The front springs must be compressed so the front 
suspension can be safely left unattended while 
the spindles are removed for modification. Use 
an internally mounted coil spring compressor and 
compress the front coil spring. Most auto part and 
equipment rental stores rent this type of spring 
compressor.
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15. Position a floor jack underneath the ball joint and 
raise the control arm with the floor jack about ½”. 
Remove the ball joint nut completely.

16. Remove the strut to spindle bolts completely.

17. Remove the spindle. 

18. Carefully lower the floor jack until the front spring 
becomes unseated from the upper spring perch and 
then release the internal spring compressor to free 
the spring from the control arm.

19. Repeat Steps 3-18 for the opposite side of the car.

20. Now proceed to the Spindle Modification section.

Coil-over Springs

21. Mark the vertical position of the lower spring perch.

22. Thread the perch down as far as possible. With many 
spring rates and lengths this will allow the strut to 
later be compressed enough to touch the bumpstop. 
Lower spring rates and longer springs will require 
removing the spring to later measure bumpsteer.

23. Remove the lower strut mounting bolts completely.

24. Repeat Steps 3-23 for the opposite side of the car.

25.  Now proceed to the Spindle Modification section.
Spindle Modification
26. Enlarge the tapered holes where the tie-rod ends 

attached to the steering arm of the spindle to 5/8”. Do 
this carefully on a milling machine or a very sturdy drill 
press. DO NOT attempt this with a hand drill or flimsy 
drill press. Make sure the spindle is secured square to 
the drill bit with a sturdy vice that is clamped securely 
to the mill or drill press table. This will help ensure 
that the hole is drilled round, and not egg-shaped or 
oversized. The top side of the hole must be chamfered 
to allow the bolt head to set down flush to the surface.
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TIE-ROD INSTALLATION
27. Loosen the jam nut securing the outer tie-rod end, but 
do not remove the outer end.

29. Hold the MM Tie-Rod End assembly next to the 
stock outer tie-rod end. This will indicate how far the 
MM aluminum sleeve needs to be threaded onto the 
inner tie-rod. If it appears that the MM Adjustable 
Tie-Rod End is going to be threaded onto the inner 
tie-rod further than the stock tie-rod end, clean the 
inner tie-rod end threads to make sure they are free 
of grime and rust. If the threads are damaged from 
road debris, make sure to use a thread file or a die to 
repair the threads, otherwise the aluminum sleeve or 
jam nut threads will be damaged.

29. Again, hold the MM Tie-Rod End assembly aligned 
with the stock outer tie-rod end as in Step 28. Move 
the jam nut until it is aligned with the end of the MM 
Tie-Rod End assembly. This marks how far to thread 
the aluminum sleeve onto the inner tie-rod for initial 
assembly. 

30. Remove the stock outer tie-rod end. 

31. Thread the MM Tie-Rod End assembly onto theinner 
tie-rod until it contacts the jam nut. Be careful to avoid 
moving the position of the jam nut to minimize the 
toe setting change. Snug the jam nut against the MM 
aluminum sleeve. 

32. Reinstall the spindles onto the ball joints. Some struts 
have oversized holes. If your struts do, take care 
to be consistent when tightening the nuts so both 
sides of the car are assembled the same. The larger 
holes allow for a small change in camber, depending 
on which direction the strut to spindle connection is 
biased. 

33. Tighten the ball joint nut to the Ford factory 
specification. If the tapered stud spins in the spindle, 
it might be helpful to tighten the nut with an impact 
gun. Also helpful is to have a floor jack apply upward 
pressure on the ball joint. 

34. Raise the floor jack to align the spindle to the strut. 
Install the strut bolts from the rearward side with the 
nuts on the forward side.

NOTE: If you are using springs in the stock location, leave 
the springs out so the suspension can be cycled 
up and down to measure bumpsteer. Install the 
springs after all bumpsteer adjustments have been 
completed.
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Spacer Setup for Bumpsteer  
Bumpsteer is adjusted by changing the number of 
spacers stacked between the spindle steering arm 
and the spherical rod-end of the MM Tie-Rod End 
assembly. The correct combination of spacers can only 
be determined by measuring bumpsteer, changing the 
spacer stack, and measuring again. Then repeat until the 
amount of toe change is small enough to be acceptable. 
Factors that affect the spacer stack include:
• The amount of positive caster.
• Which spindle is used.
• Which ball joint is used.
• Which k-member is used.
• The vertical location of the steering rack on the 

k-member.
• The vertical location of the front control arm pivots on 

the k-member.
What follows is a procedure to determine the initial 
spacer set up, after which bumpsteer can be measured. 
While the example shown is with an MM k-member and 
SN95 spindles, the same process is used for any other 
k-member and combination of parts.

Some aspects of the front alignment must be set before 
measuring bumpsteer:
• Camber should be set close to the desired final 

setting. Plus or minus one degree is good. Camber 
must be set with the suspension at ride height. In this 
case, simulate ride height by raising the spindle until 
the control arm is parallel to the ground.

• Toe should be set close to zero, with the steering 
wheel centered.

• Caster should be adjusted to the final setting. While 
changing camber and toe have virtually no effect 
on bumpsteer, any change in caster WILL change 
bumpsteer (how much the toe changes during 
suspension travel). Making a small change to caster 
will cause a small change to bumpsteer, making 
a large change will have large effect. If you adjust 
caster after setting the spacer stack for minimum 
bumpsteer use your best judgement as to whether or 
not you’ll need to revisit the bumpsteer adjustment 
process.

With the car supported off the ground (lift or jackstands), 
the front suspension assembled, and before attaching 
the MM Tie-Rod End assembly to the spindle steering 
arm, set the spindle at a height that places the front 
control arm as close to level (parallel to the ground) as is 
convenient.

Hold the tie-rod assembly so that it is parallel to the front 
control arm, and with the rod end held underneath the 
spindle steering arm. Note the distance between the 
bottom of the steering arm and the top of the rod end.

Place one of the supplied 5/8” bolts down through the 
drilled 5/8” hole in the steering arm. We supply two 
different bolt lengths. Use the shorter bolt, if possible. 
In this example, with not many spacers, the shorter 
bolt works. Select a combination of spacers to fill that 
distance.

When selecting which spacers to use, always start with 
the longest spacer possible, then the next longest that 
will fit, and so on, down to the thinnest spacer.

When using the tapered spacers, one should always be 
placed directly underneath the steering arm, with the 
larger diameter end against the steering arm. This is 
usually the long tapered spacer. If there is room for the 
short tapered spacer, add it next. Then move on to the 
other thinner, smaller diameter spacers.

The selection of spacers provided in this kit covers a 
very wide range of possible distances between the 
steering arm spherical rod end. These photos show 
some typical spacer stacks.
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Place at least one spacer underneath the spherical rod 
end, and then the lock nut. A spacer is required between 
the nut and the spherical rod-end to ensure the nut does 
not contact the body of the spherical rod end and restrict 
its range of angularity.

Placing the tie-rod parallel to the control arm is simply the 
starting point for beginning the bumpsteer measurement 
process. A bumpsteer gauge must be used to measure 
the actual toe change through the range of suspension 
travel, and then the spacer stack is adjusted to minimize 
the toe change.

There are people on the Internet who claim that once the 
tie-rod is set by eye it is good to go. They are very wrong. 
The thinnest spacer we provide is 0.015” thick. That’s 
about the thickness of three sheets of paper. Changing 
the distance between the steering arm and the rod end 
by that very small amount is enough to matter. That small 
amount of a change cannot be detected by eyeballing it.

Once you set the bumpsteer on one side of the car, use 
that final spacer stack as the starting point for the other 
side of the car. Expect the final spacer stacks to be 
slightly different side to side.

Final Steps
1. Torque the 5/8” nut holding the rod end to the spindle to 
154 ft-lbs.
2. Torque the ball joint nut to 129 ft-lbs.
3. Torque the spindle to strut bolts to 148 ft-lbs.
4. Install the brake rotor.
5. Install the brake caliper. Torque the caliper bolts to the 
factory specs for your caliper.
6. Repeat Steps 1-5 on the opposite side of the car after 
bumpsteer is set.
7. Check the alignment. Toe must ALWAYS be readjusted 
after adjusting bumpsteer. Any change to camber MUST 
be done before adjusting toe. Changing caster WILL 
change the bumpsteer; decide if you should adjust 
bumpsteer again.

BUMPSTEER INSTRUCTIONS

All vehicles must have their bumpsteer set after installing 
an adjustable-height outer tie-rod end.  Measuring 
and adjusting bumpsteer is NOT something most 
local alignment shops will know how to do, as car 
manufacturers do not provide any means to adjust it. Only 
a shop with the latest equipment and a high level of know-
how will be able to do this; you’ll have to ask. Usually, you 
will either need to find a good racecar prep shop or learn 
to do it yourself. 

The following is the procedure detailing how to measure 
bumpsteer on your vehicle. Please follow the directions 
carefully to obtain the most accurate bumpsteer readings.
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Preparing For Bumpsteer Measurement

The installation section “Spacer Setup for Bumpsteer” 
sets the stage to actually measure bumpsteer, so that 
setup must be completed first.
A bumpsteer gauge is required. There are a number 
of sources, usually catering to professional race car 
teams. Maximum Motorsports designed and builds a 
cost effective and accurate bumpsteer gauge (MMT-4) 
that allows the do-it-yourselfer to easily complete the 
bumpsteer procedure.
Measuring bumpsteer is really rather simple. The 
suspension is moved through its range of travel, and any 
changes in the toe setting are measured. There are a 
number of ways to go about measuring bumpsteer—once 
you understand the basics we present here, you can 
modify the technique to suit yourself.

1. Center the steering wheel.

2. With the vehicle resting at ride height, set the toe as 
close to zero as possible. This can be adequately done 
using a tape measure. Simply measure the distance 
between the front and the rear of the front two tires. Use 
the same grooves in the tread block on each tire as a 
reference point. Equally adjust the length of the driver and 
passenger side tie-rods to make the distance between the 
front and rear faces of both tires equal.
NOTE: Adjusting toe with the MM Tie-Rod End assembly 
is done exactly the same way as with the stock Ford outer 
tie-rod end: loosen the Ford jam nut on the inner tie-rod, 
then rotate the inner tie-rod to shorten or lengthen the 
entire tie-rod assembly. Then tighten the Ford jam nut. Do 
NOT loosen the spherical rod-end jam nut and then try 
to rotate the aluminum sleeve. Doing that will NOT adjust 
toe.
NOTE: After setting the toe to zero, make sure that both 
inner tie-rod jam nuts are tight, as loose nuts will affect 
the bumpsteer measurements.

4. Raise the car and place it safely on four jack stands. 
The jack stands must be positioned under the chassis 
rather than the control arms or rear axle.

5. Make the car as level as possible by measuring 
from the bottom of the rocker panels to the ground. 
Adjust the height of the jack stands to get the car as 
level as possible. It is critical for accurate bumpsteer 
measurements that the car does not rock around on 
the jack stands. If necessary, shim the jack stands so 
that the weight of the car is evenly supported on all four 
stands.

3. With the car on level ground, measure and record the 
distance from the center of each front wheel to the bottom 
lip of the fender opening. This distance will be
used later to set the “ride height” reference position.
NOTE: We recommend placing a piece of masking tape 
on the fender lip to mark the measurement location and to 
record the distance measured.

6. Remove the front caliper and hang it securely. Do not 
let the caliper hang from the brake hose as this can cause 
unseen damage to the hose. Steel braided hoses are 
especially susceptible to damage if the caliper is dropped 
or allowed to hang unsupported.
NOTE: Make sure that the calipers are located so that the 
suspension can be compressed without interference.
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7. Remove the front brake rotor.

8. Remove the front swaybar endlink.

9. Remove the front spring.
Stock Location Springs: Refer to Steps 6-18 of the
SPRING REMOVAL INSTRUCTIONS. The spindle should 
be reinstalled when done.
Coil-over Springs: If your car has coil-overs, proceed with 
the following steps.

10. Remove the lower strut mounting bolts to the spindle, 
make sure to hold the control arm from falling and slowly 
lower it so that it hangs down.

11. Remove the upper strut mounting nut while holding 
the strut housing with your other hand so the strut 
assembly does not fall. Remove the strut from the car.

13. Reassemble the spacers and upper spring perch 
without the spring, dust boot, or external bumpstop, and 
reinstall the strut back onto the car in the reverse
order of removal.

14. Repeat Steps 6-13 for the passenger side of the 
vehicle once the drivers side has been measured using 
the following procedure.
Setting up the Bumpsteer Gauge

15. The suspension’s ride height relative to the chassis 
must be known. This is the dimension measured in Step 3 
of these Bumpsteer Instructions.

16. It is necessary to lock the wheels perfectly straight 
with zero play. The steering column lock has too much 
play and does not hold the steering accurately in the 
straight-ahead position. The best method is to use Vise-
Grip pliers on the steering shaft adjacent to the steering 
rack. Let the handle of the Vice-Grips contact the chassis 
or k-member. Then, use another Vise-Grip to clamp the 
first Vice-Grip to the chassis or k-member.
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17. Reinstall the brake rotor and attach the bumpsteer 
gauge’s flat reference plate to the front hub. Secure the 
plate to the hub with at least three lug nuts and supplied 
1/2” washers. Tighten the lug nuts enough that the plate 
is firmly fixed to the hub, but not so tight as to distort the 
plate.

18. Position the reference plate so it is parallel to the 
ground by using a bubble level or by measuring up from 
the floor to each end of the plate.
NOTE: The reference plate will not remain parallel as 
the suspension is cycled. We highly recommend using 
a bubble level so that the plate can be quickly adjusted 
parallel to the ground.

TIP: The hub can be kept from rotating too easily by 
wedging cardboard or something similar between the 
brake rotor and the spindle.

19. Place a jack underneath the front control arm and 
raise the spindle to normal ride height. Use the dimension 
D1 you recorded previously to set the distance between 
the hub center and the bottom of the fender.
NOTE: The jack should be positioned as close to the ball 
joint as possible. We recommend using a small block of 
wood between the jack and the control arm.
NOTE: Make sure that the wood block or jack does not 
contact the rotor as the suspension is cycled. If contact is 
made, the measurements will not be accurate.

20. Set the bumpsteer gauge into position. The base of 
the bumpsteer gauge must be away from the car enough 
that the vertical portion of the bumpsteer gauge wants to 
fall toward the reference plate. Doing this lets the pointers 
(not installed yet) follow the reference plate as you cycle 
the suspension.

21. Place a heavy weight on the base of the bumpsteer 
gauge to prevent it from moving. A dumbbell or sandbag 
works well.



MMTR-1,-3,-5,-6r4.indd 11 Copyright © 2025 Maximum Motorsports, Inc.

22. Attach the dial indicator and the fixed pointer to the 
bumpsteer gauge. When viewing the gauge from the side 
of the vehicle, attach the dial indicator to the edge of the 
bumpsteer gauge towards the rear of the car, and attach 
the fixed pointer to the edge of the bumpsteer gauge 
closest to the front bumper. Hand tighten the clamp bolts. 
The pointers should be facing the reference plate.
NOTE: Remember when checking the bumpsteer on 
the opposite side of the vehicle, the positions of the dial 
indicator and the fixed pointer must be swapped
so that the dial indicator is still located towards the rear of 
the car.

23. Adjust the vertical positions of the dial indicator and 
the pointer on the gauge so their tips are at the same 
height as the “0” (normal ride height) marks on the 
reference plate. After positioning the dial indicator and 
the pointer it may be necessary to readjust the position 
of the gauge base to maintain the correct position of the 
vertical portion of the gauge, so it wants to fall toward the 
reference plate.

24. When looking down at the top of the bumpsteer gauge 
and the top of the reference plate, the two edges should 
be parallel to each other. This will center the dial indicator 
in its travel range. Pivot the base of the bumpsteer gauge 
either towards or away from the reference plate to make 
them parallel to each other.
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Measuring Bumpsteer
IMPORTANT NOTE: The process of measuring 
bumpsteer involves cycling the suspension from full 
droop to full bump and measuring the toe change at 
discrete height intervals. On vehicles using rubber control 
arm pivot bushings, this poses a problem because the 
rubber is bonded to the bushing surfaces and is not free 
to rotate. Instead, the bushings deflect, and the amount 
and direction of deflection varies, depending on how 
the control arm is loaded and on the condition of the 
bushings.
Because of this, it is important to never release the jack 
during a test cycle. Doing so will cause the bushings to 
become unloaded slightly, causing the reading on the dial 
indicator to be incorrect. If the suspension is raised above 
the desired height interval, it is necessary to restart the 
test from the full droop position.

25. Lower the jack so that the suspension is at full droop. 
Then, raise the jack about ¼” to slightly compress the 
suspension, so that there is a small load on the jack.

26. Level the reference plate so that it is parallel to the 
ground.
NOTE: The reference plate will need to be constantly 
adjusted and made parallel to the ground as the 
suspension is cycled through its travel range.

27. Using the jack, raise the control arm so that the dial 
indicator and the fixed pointer are on the nearest mark on 
the reference plate. Be sure to check that the reference 
plate is level as the suspension is being compressed. It 
may be helpful to have a friend operate the jack while you 
level the reference plate.

28. Zero the dial indicator by rotating the face until the 
needle is aligned with the “0” mark.

29. Raise the suspension up 1” inch and observe the dial 
indicator—it will give a direct measurement of the toe 
change. Record the dial indicator reading on the chart at 
the end of these instructions, next to the corresponding
hub height.

30. Raise the control arm to the next inch mark making 
sure to level the reference plate as necessary. Record 
the dial indicator reading on the chart at the end of these 
instructions, next to the corresponding hub height.

31. Repeat Step 30 until the suspension nears full bump. 
It is not necessary to fully compress the suspension onto 
the bumpstop; getting within ½” is close
enough. In most cases, this will be at a point between two 
reference marks. Measure the distance between the two 
reference marks and record this on the chart along with 
the dial indicator reading.
NOTE: Avoid touching the bumpstop hard enough to lift 
the car, as this will affect the last dial indicator reading. 

32. We recommend that you repeat the test, cycling from 
full droop to full bump, recording all of the dial indicator 
readings. If all measurements do not repeat closely 
(within a few thousandths of an inch) then you should 
examine your testing technique for errors.

33. Once you are sure that the readings are accurate, it is 
necessary to zero your recorded readings to the normal 
ride height reference point. This is done by subtracting 
the dial indicator reading at normal ride height from the 
readings taken at each reference point. Use the chart at 
the end of these instructions to record your data.

Adjusting Bumpsteer
Altering the height of the outer tie-rod end where it 
attaches to the spindle is the easiest method of adjusting 
bumpsteer on a Mustang. That is what the MM Tie-Rod 
End assembly allows you to do. Changing the vertical 
position of the steering rack on the k-member has the 
same effect, but the rack adjustment allows only a large 
change and has no ability to fine tune the bumpsteer to 
the optimum amount.
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The Theory
Changing the height of the outer tie-rod end (relative to 
the steering arm) changes the arc that the tie-rod end 
makes, relative to the arc that the spindle makes, as the 
wheel travels up and down.

For the stock suspension geometry, as the tie-rod end 
is raised closer to the spindle steering arm, the vehicle 
will exhibit increased toe-in under bump (when the 
suspension compresses). Conversely, as the tie-rod 
end is lowered relative to the spindle steering arm, the 
vehicle will exhibit increased toe-out under bump.

By creating a graph on paper of the toe change vs. 
suspension movement a visual two-dimensional 
bumpsteer curve is created. That allows the change 
in toe to be easily seen. The general rule of thumb 
when adjusting bumpsteer is to keep any toe change 
to less than 0.020” per inch of suspension travel. A 
graph of this would show a line that has a steep slope, 
which is almost vertical. The graph at the end of these 
instructions is what an acceptable bumpsteer curve 
looks like. Less than that is better; a stock Mustang 
typically has as much as 0.040” of toe change per inch 
of travel.

34. Plot your toe change measurements vs. suspension 
movement on the provided graph. At the zero-reference 
height (normal ride height) the toe change will always 
be zero. The shape of the bumpsteer curve will indicate 
which direction you need to move the outer tie rod end in 
order to minimize the bumpsteer.

35. If the car has excessive toe-in under bump and 
excessive toe-out under droop, you need to lower the 
outer tie-rod end. If the car has excessive toe-out under 
bump and excessive toe-in under droop, you need to 
raise the outer tie-rod end.

36. While the general rule of thumb is to keep any toe 
change to less than 0.020” per inch of suspension travel, 
this may not always be possible at all points in the
range of suspension travel. You may have to trade off 
reduced toe change in one range of suspension travel
for more toe change at another point on the bumpsteer 
curve. Minimizing toe change in the first inch of bump 
travel is most important. Reducing the amount of toe 
change in bump is more important than in droop. 

37. Adjusting bumpsteer involves a bit of 
experimentation. Add or subtract spacers from between 
the tie-rod end and the steering arm of the spindle. Then 
repeat your bump steer measurements. Compare the 
new bumpsteer curve to your previous curve. Based on 
the results of your change, make further adjustments to 
the spacer stack and repeat the test. Eventually you will 
be able to reduce your car’s bumpsteer to the minimum 
amount possible.
NOTE: In some cases, the longer 5/8” bolt may need to 
be used. If the shorter 5/8” bolt does not protrude from 
the Nylock Nut when torqued, then use the longer 5/8” 
bolt.

38. Repeat Steps 15-37 to measure bumpsteer on 
the driver side. If the arrangement of spacers is more 
than 1/4” different from the passenger side, you should 
inspect all front suspension components for damage 
or check for a faulty alignment. A likely cause is a large 
difference in the caster setting between the two sides. 

39. Once the bumpsteer is finalized, torque the 5/8” 
nylock nuts holding the bumpsteer spacers to 154 ft-lb.

40. Re-install the front springs, calipers, and swaybar 
end-links; torque all components to the manufacturer’s 
specifications. 

41. Reset the toe. Changes in the bumpsteer spacer 
Stack will change the toe setting. Later changes in the 
toe setting when the car is aligned will not significantly 
affect bumpsteer.

42. Remember—any time you make a change in caster 
the bumpsteer will be affected. Caster is adjusted by 
moving the strut top forwards and backwards (closer to 
the firewall or away from the firewall). That movement 
causes the spindle steering arm to raise or lower as the 
spindle pivots on the ball joint. The effect is the same as 
adding or removing spacers from between the steering 
arm and the outer tie-rod end; caster changes affect the 
arc of the outer tie-rod end’s movement. Small changes 
to the static camber setting will have a negligible effect 
on bumpsteer, although it will alter the toe setting.
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Sample Bumpsteer Data Table

Hub height (in) Measured Dial Indicator 
Readings (in)

Measurements Referenced 
to Ride Height (in)

Bump 4.0 0.400

3.5 0.390

3.0 0.370

2.5 0.343

2.0 0.321

1.5 0.303

1.0 0.275

0.5 0.255 0.035

Ride Height 0.0 0.220 0.000

0.5 0.194 -0.027

1.0 0.165 -0.056

1.5 0.131 -0.089

2.0 0.098 -0.123

2.5 0.068 -0.153

3.0 0.034 -0.187

3.5 0.018 -0.203

Droop 4.0 0.000 -0.220

3430 Sacramento Dr., Unit D
San Luis Obispo, CA 93401

Telephone: 805/544-8748
Fax:  805/544-8645
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                                   Example Bumpsteer Worksheet 

   

1.  Record all the dial indicator readings into 
the second column of the worksheet.   Toe-
out values are (-) negative and toe-in values 
are (+) positive.

2.  Take note of the “Measured Dial Indica-
tor Reading” at the 0.0 “Hub Height”.  In this 
example it is 0.220” inches. 

3.  Subtract the value (0.220 in this example) 
from each of the “Measured Dial Indicator 
Readings” and record the resulting number 
in the “Measurements Referenced to Ride 
Height” column.

Example at 3” of droop travel:

   0.034 - 0.220 = -0.187

  
4.  Graph each point in the “Measurements 
Referenced to Ride Height” column.  Once 
done, draw a line connecting all of the points.  
An acceptably small amount of bumpsteer 
will produce a steep line, as shown in the 
example to the left.

Excessive bumpsteer

Acceptable bumpsteer 
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Sample Bumpsteer Graph
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NOTE: Make copies of this sheet for use on the other side of the vehicle, as well as for future use.

NOTE: Dial indicator readings that are toe-in, should be recorded as (+) values. Dial indicator readings that are toe-out, 
should be recorded as (-) values.
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                          Bumpsteer Measurement Worksheet

Bumpsteer Data Table #1 Bumpsteer Data Table #2

Hub height (in) Measured Dial Indicator 
Readings (in)

Measurements Referenced 
to Ride Height (in) Hub height (in) Measured Dial Indicator 

Readings (in)
Measurements Referenced to 

Ride Height (in)
Bump 4.0 Bump 4.0

3.5 3.5

3.0 3.0

2.5 2.5

2.0 2.0

1.5 1.5

1.0 1.0

0.5 0.5

Ride Height 0.0 Ride Height 0.0

0.5 0.5

1.0 1.0

1.5 1.5

2.0 2.0

2.5 2.5

3.0 3.0

3.5 3.5

Droop 4.0 Droop 4.0

              Bumpsteer spacer stack height used: in.               Bumpsteer spacer stack height used: in.

Bumpsteer Data Table #3 Bumpsteer Data Table #4

Hub height (in) Measured Dial Indicator 
Readings (in)

Measurements Referenced 
to Ride Height (in) Hub height (in) Measured Dial Indicator 

Readings (in)
Measurements Referenced to 

Ride Height (in)
Bump 4.0 Bump 4.0

3.5 3.5

3.0 3.0

2.5 2.5

2.0 2.0

1.5 1.5

1.0 1.0

0.5 0.5

Ride Height 0.0 Ride Height 0.0

0.5 0.5

1.0 1.0

1.5 1.5

2.0 2.0

2.5 2.5

3.0 3.0

3.5 3.5

Droop 4.0 Droop 4.0

              Bumpsteer spacer stack height used: in.               Bumpsteer spacer stack height used: in.
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                                       Bumpsteer Graph Worksheet

NOTES: Make copies of this sheet for use on both sides of the vehicle, or log on to www.maximummotorsports.com to 
download a copy of these instructions.
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Bumpsteer Graph Worksheet


