
• Idler arm:
Mechanics, check out
Pages 8-54 through 8-
57 of TM 9-2320-280-
20-2 (Jan 96) and Pages
8-46 through 8-49 of
TM 9-2320-387-24-1
for the procedures to
measure play in the
idler arm. No more than
1⁄4-in play is allowed.

• Lower ball joint:
Mechanics, Page 6-60

of the 280-20-2 TM and
Page 6-54 of the 387-
24-1 TM have the pro-
cedures for measuring
play in the lower ball
joint. No more than 1⁄8-in
play is allowed.
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HMMWVs…

And

only one
of ‘em

would be

wrong!

making your HMMWV tires

hold up for the long haul

takes lots of pm. So load

up on thse tire essentials!

Here’s

what you

operators

and

mechanics

need to

do to

keep the

wheels

turning

safely…

Steering Linkage
You may think you can skip an inspection or

lubing of the steering linkage every now and
then. But when a linkage part fails and someone
is injured or killed, you’ll find out just how
wrong you are!

A couple of inspections and a liberal lubing
every six months or 3,000 miles (whichever
comes first) is vital for keeping your HMMWV’s
steering linkage in good shape during normal
operations. You’ll need to up the number of
inspections and lubings when operating in mud,
snow or desert conditions, though.

Check idler arm for play

Check lower ball joint for play

whaddya

think of

my new

haircut?

you may

think bald is

beautiful,

but my tires
don’t!

Ahhh!
My steering 

linkage

needed
a good

lubing!

Nine out of 10

drivers and

mechanics will

tell you the

biggest problem

they have with

HMMWVs is tires.
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• Lubing:
Operators, use GAA on the idler arm, tie rod ends, pitman arm, radius rod and upper
ball joint as spelled out in the lubrication instructions in Appendix G of TM 9-2320-
280-10 and TM 9-2320-387-10.

Tire Studs and Nuts
Loose stud nuts can also lead to serious shaking

problems. So make sure studs and nuts are proper-
ly cleaned, inspected and tightened. Here’s how:
• Use a wire brush to break loose dirt from studs.
Clean the studs with soap and water and allow them
to dry completely.
• Look for studs that are cracked, broken, rusted,
pitted, bent, or loose. Pay special attention to the
threads for damage. Replace damaged studs.
• Stud nuts have to be tightened gradually and in
the proper sequence to avoid bent and broken studs.
You’ll find the right tightening order on Page 8-7 of
the -280-20-2 and -387-24-1 TMs.

Tighten all the nuts by hand first, then torque the
nuts to 90-110 lb-ft following the proper pattern.
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Wheel weights for balancing
are listed in Fig 167 of TM 9-
2320-280-24P-1. Here they are
along with a few extra weights…

Wheel Balancing
Generally, the steering wheel will shake

when the front wheels aren’t properly bal-
anced. If the shaking gets serious enough, the
wheel studs can loosen or break off, leaving
you with no control over the vehicle as you
move down the road.

To put an end to shaky driving, your
mechanic needs to start with the bubble
wheel balancer, NSN 4910-01-093-0167,
from the No. 1 or No. 2 Common shop sets.
Tire balancing procedures are found on Pages
8-30 and 8-31 of the -280-20-2 TM and
Pages 8-22 and 8-23 of the -387-24-1 TM.

Lube idler arm
and tie rod end…

…pitman
arm…

…and upper
ball joint

The lower

ball joint is

lubed only
in the m1123,

m1113, m1114

and all a2
model

HMMWVs.

Check stud threads
for damage

Torque nuts to
90-110 lb-ft

Use bubble wheel balancer
to balance tires

1

2

5

3

8 6

4

7

Tighten and torque nuts
using this pattern
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Front Wheel Toe-in Check and Alignment

All the steering inspections and tire balancing in the world won’t do much good
unless you mechanics make sure the front wheels are properly aligned.

That means performing a front wheel toe-in check during every scheduled semi-
annual or 3,000 mile maintenance interval. ‘Course, if abnormal vehicle handling or
control is reported earlier, you’ll need to do it then, too.

Well, that’s that!
I just finished your

steering inspection

and tire balancing.

sure, but did

you check my

front wheel

alignment?

1. Place the vehicle on level ground with
the wheels set straight ahead.
2. On the front side of a front tire, mark
a line on the center tread 16 1/2 inches
up from the ground.

3. Mark a second line at the center point of the
tire’s width. At that point, both lines should
form a +.
4. Repeat steps 2 and 3 for the other front tire.

5. Measure the distance between the center
points of the two + marks and write 
it down.

if you’re checking an M1037
or M1042 model HMMWV,

make sure the s250 shelter

is installed before
performing the toe-in check.

Then follow these steps…

6. Rotate the tires by moving the vehicle
straight forward until the center points of the
two + marks are 16 1/2 inches above the
ground at the rear side of the tires.

7. Measure the distance between the center points of the two + marks again and write it down.

8. Subtract the front-side tire measurement from the rear-side tire measurement. Then compare
the result with the specifications in the following chart:

Vehicle
Payload

Bias Tire Radial Tire

Vehicle at
curb weight

Vehicle at
normal operating
weight (optional)

Models:
M998, 
M1025,
M1035, 
M1038,
M1043, 
M1044

7/16 ± 1/8 in.

1/4 ± 1/8 in.

Models:
M966, 
M996,
M937, 
M1036,
M1037, 
M1042,
M1045, 
M1046

5/16 ± 1/8 in.

1/4 ± 1/8 in.

Models:
M996, M996A1,
M998, M998A1,
M1025, M1025A1,
M1025A2, M1026,
M1026A1, M1035,
M1035A1, M1035A2,
M1036, M1038,
M1038A1, M1043,
M1043A1, M1043A2,
M1044, M1044A1,
M1045, M1045A1
M1045A2, M1046
M1046A1 

1/4 ± 1/16 in.

1/16 ± 1/16 in.

Models:
M997,
M997A1,
M997A2,
M1037,
M1042

5/16 ± 1/16 in.

1/16 ± 1/16 in.

Models:
M1097, 
M1097A1,
M1097A2

5/16 ± 1/16 in.

1/16 ± 1/16 in.

Models:
M1113,
M1114

1/4 ± 1/4 in.

1/4 ± 1/4 in.

NOTE: If the front-side tire measurement is larger than
the back-side tire measurement, the tires have toe-out.

607. 06-07 (C)  5/2/03  12:54 PM  Page 1



7. Measure the distance between the center point of the two + marks and write it down.

8. Subtract the rear-side tire measurement from the front-side tire measurement. Then compare
the result with the specifications in the following chart:

Vehicle
Payload

Bias Tire Radial Tire

Vehicle at
curb weight

Vehicle at
normal operating
weight (optional)

Models:
M998, 
M1025,
M1026,
M1035, 
M1038,
M1043, 
M1044

7/16 ± 1/8 in.

1/4 ± 1/8 in.

Models:
M966, 
M996,
M997, 
M1036,
M1037, 
M1042,
M1045, 
M1046

5/16 ± 1/8 in.

1/4 ± 1/8 in.

Models:
M996, M996A1,
M998, M998A1,
M1025, M1025A1,
M1025A2, M1026,
M1026A1, M1035,
M1035A1, M1035A2,
M1036, M1038,
M1038A1, M1043,
M1043A1, M1043A2,
M1044, M1044A1,
M1045, M1045A1
M1045A2, M1046
M1046A1 

1/2 ± 1/16 in.

1/16 ± 1/16 in.

Models:
M997,
M997A1,
M997A2,
M1037,
M1042

1/2 ± 1/16 in.

1/16 ± 1/16 in.

Models:
M1097, 
M1097A1,
M1097A2

1/2 ± 1/16 in.

1/16 ± 1/16 in.

Models:
M1113,
M1114

1/2 ± 1/4 in.

1/2 ± 1/4 in.

ok. your

toe-in check

and alignment

is done. noW
I’m finished!

almost! now

it’s time for

my rear wheel

toe-out

alignment!
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1. Loosen the two locknuts from the clamps on each adjusting sleeve.
2. Turn each adjusting sleeve an equal amount, but in opposite directions. For example, if the
difference in measurement was 1 inch, you should turn each adjusting sleeve 1/2 inch.
3. Roll the vehicle backward and then forward to the original position.
4. Repeat the toe-out check and alignment procedures until the measurement falls within the
specifications outlined in the chart.
5. Retighten the two clamp locknuts to 30 lb-ft.

1. Loosen the two locknuts from the
clamps on each adjusting sleeve.
2. Turn each adjusting sleeve an equal
amount, but in opposite directions. For
example, if the difference in measurement
was 1 inch, you should turn each adjusting
sleeve 1/2 inch. Remember, both tie rods
must be the same length (±1/8 inch) after
the adjustments have been made or the
toe-in is out of adjustment.
3. Roll the vehicle backward and then forward to the original position.
4. Repeat the toe-in check and alignment until the measurement falls within the specifications
outlined in the chart.
5. Retighten the two clamp locknuts to 30 lb-ft.

if the result meets

the specification listed

in the chart on the

previous page, your

vehicle is in alignment.

if not,
you’ll

need to

adjust it

like so…

if the result meets

the specification

listed in the chart,

your vehicle is in

alignment.

if not,
you’ll need

to adjust it

like so…

Loosen lock nuts and
turn adjusting sleeve

Rear Wheel Toe-out Alignment

1. Place the vehicle on level ground with the wheels set straight ahead.
2. On the forward side of a rear tire, mark a line on the center tread 16 1/2 inches up from the
ground.
3. Mark a second line at the center point of the tire’s width. At that point, both lines should form
a +.
4. Repeat steps 2 and 3 for the other rear tire.
5. Measure the distance between the center point of the two + marks and write it down.
6. Rotate the tires by moving the vehicle forward until the center points of the two + marks are
16 1/2 inches above the ground at the rear of the vehicle.

NOTE: If the rear-side tire measurement is larger than
the front-side tire measurement, the tires have toe-in.
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