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STEERING OVERHAUL PART 3 - FRONT AXLE PIVOT

Introduction

This article is based on rebuilding the front axle
pivot pin and bushes on Bradford built
International Harvester B275, B414 and 434
tractors. The design of the parts are however
similar to those on many tractors of the period
and so should be of general use.

Two different style axles were fitted to these .
tractors. The round style axle was fitted to both
B275 and 276 tractors while the square type was
used on the B414, 434 and 444.

Square style front axle

Versions were also made with an additional stay rod to
Stay rod version

make the whole assembly stronger, but this style isn’t very
common.

All styles use the same pivot pin and pair of bushes, or at
least these parts can be used to replace slightly different
versions fitted to the B275.

A number of different front support castings (tombstones)
were fitted over the years but the only assembly difference
between the B275 and later models is that it held the pivot
pin in place with a grooved roll pin while the later tractors used a 3/8” UNC x 4-1/2" or 6-1/2” bolt
depending on the casting.
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The pivot pin should be light press fit into the support casting and has a tapped hole (1/2” UNC
although some aftermarket parts use M12) in the front to allow removal.

One or more shims are fitted between the rear of the axle and the support casting to take up end
float. A single phosphor-bronze or brass shim abuts the axle with steel shims between it and the
casting as necessary to take up any additional clearance.

A single grease nipple is provided under the centre of the axle. This is sometimes broken off and is
often overlooked when it comes to greasing, one of the most common causes for pivot pin wear.

As mentioned earlier, the stay rod version of the axle isn’t very common so when these tractors with
standard axles are used with a front loader they are much more prone to wear.

Assessment and Repair

While the pivot pin can be removed to drop the axle from the tractor, it is often easiest to remove
the bonnet and radiator then unbolt the front support casting. Support the engine and rear of the
tractor on blocks and the front casting with an engine crane or similar before removing the bolts.

The casting is only held on with 4 bolts and it is much easier when reassembling to realign the axle,
casting pin and shims with the casting off the tractor and
inverted.

The most important area to check for wear is where the
axle pin fits in the front of the support casting.

This photograph shows a pin that hadn’t been greased and
subsequently seized in the axle bushes. It then sheared the
retaining bolt and used the casting as its bearing leading to
a badly worn hole. Always therefore make sure that the
grease nipple is fitted and not blocked.

To give an example of how tight this pin can stick with this
level of neglect, this photograph shows the casting and axle
in a 30 ton press where the pin still wouldn’t move.
Eventually it took a 50 kW gas torch to heat the centre of the
axle while at the limit of the press before it would move.
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This photograph shows the shims that came
out of the above tractor. Both started life as
flat — the steel one has been bent while the
phosphor-bronze one has been worn
through.

This diagram shows the nominal sizes for the shim.

The top edge fits against a machined edge on the 285
support casting to stop the shim turning and so the g @
44mm dimension is the most critical.

Standard shims in the parts list are with the

thicknesses shown here. If you have to make your

own, this drawing should provide a starting point.

Shim thickness:

Brass - 0.0625"
Steel - 0.028"
Steel -0.010"

The two bushes fitted to the axle are
similar to these — they are actually
spares for the axle extensions but the
axle ones are similar, differing only in
dimensions.

As with the axle extension bushes
mentioned in the previous article, there
is a right and wrong way to fit them.
Read that article for suggestions on how to remove the axle bushes. If you use a tap, a 1-1/4” UNF or
UNC taper tap works well. The bush may need reaming — some do but not all depending on supplier.

There are also plastic bushes on the market. Having tried one set | was not impressed — they are
difficult to fit because they barrel out when pushed in so really need an alignment sleeve making to
help with insertion. I'm also not convinced that they will last anywhere as long as the original design.
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If you need to ream the metal bushes then an expanding reamer will
be needed. Most of the readily available ones are too short to ream
both bushes at the same time, which is what should really be done to
ensure that they are truly inline.

My solution is shown here. An old axle pivot pin was cross-drilled to
take a handle then bored out to take the shank of the reamer which
was fixed with a roll pin. The extension therefore is a reasonable fit in
the intended finished bush size so with care it is possible to get the
bores aligned.

If you’ve never used a reamer before, always only turn it clockwise,
never backwards as this will damage the cutting edges which are

usually glass hard. You can push the reamer in and out (hand force only) when preparing to take a
new cut — | tend to go for 1 or 2 thou at a time adjusting and measuring across the cutters with a
micrometer, not a vernier caliper, for accuracy. When you’ve finished with the reamer, oil or grease
it and wrap in oil-paper of cling film to protect the edges from damage and rust.

The standard finished bore is 1.118” — 1.120” with the pin being 1.115” to 1.116"” although I've had
undersized pins supplied in the past so it is worth checking them before starting work.

Coping with a Worn Casting

Worn bushes, axle pin and shims are relatively straightforward to fix but oversize holes in the
support casting are a bigger headache.

The standard pinis 1.115” to 1.116” or 28.32 to 28.35mm. On my 434 there was some play in the
casting and, as there is a reasonable thickness of lining in the bushes, | used a length of 30mm
stainless steel (303) bar which was conveniently available on eBay. | then reamed the casting and
bushes to fit this bar which was machined to match the original pin except for the larger diameter.

Where there is more wear, I've heard of people reaming the casting out to press in bushes to bring
the holes back to their nominal sizes but I've never tried it. As the holes tend to wear very oval | have
my doubts about this as a good solution but others may have different views.
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The real solution is to have the casting line
bored, bushes made and fitted then reamed
to size again.

This photograph is of the B414 that had the
pin seized in the axle (earlier photograph
with the flames.) As can be seen, the casting
has worn a lot and is noticeably oval.

Most of us don’t have the equipment or skills
to carry out this level of remedial work so it
was passed to a local specialist.

This second photograph shows the same
casting after it has been line bored and a
bush fitted. A pin (visible at the right of the
image) passes through casting, bush and pin
to lock everything in place.

Reassembly

Assuming the support casting was removed from the tractor, it is easiest to reassemble with the
casting and axle inverted. If as part of a more major overhaul, it is also easiest if the axle extensions
aren'’t fitted yet.

While all of this can be done supporting everything by hand, if an engine crane and leveller is
available it is much easier to get everything back together.

Don’t use a steel hammer to knock things into place, only a soft faced (e.g. hide or copper) tool.

Check that the shims fit flush with the inside edge of the support casting with just the axle pin in
place — if they don'’t fit at this stage the next stage will be impossible to complete.

Lower the axle into position and gently tap the axle pin through the front of the support casting and
most of the way through the axle. The axle should be pushed towards the front of the support
casting, the phosphor-bronze shim inserted and the remaining gap filled with steel shims. Aim for
less than 0.5mm end float — the less the better. Look through the back of the casting to check that
everything is perfectly aligned and tap the axle pin further into place, rotating it with a screwdriver
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or other tool to ensure that the cross drilling is horizontal. Tap it fully home and then using a tapered
round bar, ensure that the securing hole in the pin lines up with the casting. Fit the securing pin or
bolt.

The support casting can now be turned the right way up and mounted back on the tractor. An engine
crane and leveller make this easier.

DON’T FORGET TO GREASE THE PIVOT PIN REGULARLY.
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