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Jim Galatioto of ATO
Performance
Transmission

Products examines
some of his modifica-
tions to the
components of the
Ford E40D automatic
transmission,

im Galatioto, the star of this segment of Ford Truckin',
has almost 30 years of experience in working on auto-
matic transmissions. He has devoted much of his career
to developing new parts to improve the performance
and longevity of automatic transmissions and valve bodies,
and as a long-time fan of Ford products, has done extensive
developrment work with the C4 and C6 units, among others,

While the main focus of his business is building transmis-
sions for the racing world, he long ago realized that many of
the concepts essential in that realm also held great benefits
for the truck market. Many truckin’ folks have discovered this,
too, and automatic-equipped trucks of all shapes and sizes,
induding motor homes, have limped into (or have been
towed to) ATO Performance Transmission, his Rancho
Cordova, California facility.

Therefore, it was only natural that he would tum his atten-
tion to the Ford E40D transmission after it became available. In
fact, it wasn't out for too long before he had his first chance to
woark with one.

Thefirst one | worked on, in 1990, had a broken overdrive
planetary” he said. "It was on a commercial truck, and it was
just out of warranty. Since then, we've had them in for such
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things as blowing the snap rings off of the overdrive dutch pis-
ton, broken gears, wom-out pumps, blown-out seals,
wom-out overdrive sprags, and broken rear sprags. We've had
vehides with the forward clutch rings wiped out from the cen-
ter support bouncing around, '

“They'll come in with all the dutches fried, because the trans-
mission ran too hot for too long, We've seen thermn come in
with the overdrive input shaft broken off, sheared right off,
due to an earlier design which had aweak shaft.

“We alsa find a lot of prerature bushing wear, and prema-
ture thrust washer wear, The damage caused by overheated
fluid alone can be catastrophic, and fior 2 variety of reasons
these transmissions, as built by the factory, have a tendency to
runhot.”

“What we have developed here over the years is an upgrade
that addresses this problemn, and virtually all of the others we
have ever encountered. There is always a reason for a transmis-
sion fallure, and once that reason is found, we've usually been
able to devise a solution.”

ATO's improvements to the E40D start right at the beginning of the
front pump. A groove s machined into the cover to enable a locking
seal retainer ifght! to replace the crush-fit factory front seal, efimi-
nating a potentially major hazard.



The space between the two pump-suction infet holes in the
front pump cover has been machined out as indicated, resulting
inagreatly iImproved volume of fluld passing through the filter
and into the pump.

Two other modi-
fications are
made to the
front pump. At
the top, this pas-
sage, used to
exhaust fluid
from the con-
verter when it
lodsup, is
enlarged from
060-inch to .250-
Inch, providing
fora crisper
dutch applica-
tioh and less -

diutch wear. A small hole is also drilled into the cover llower polnter)

tofeed the overdrive sprag assembly with pressurized fluld instead!
of from the converter-feed circuitry.

Improve the fiow of fluld Into the conver
with Jess restriction, and out of the conve
Itlocks up. Faciiitating this movement helps
temperature down.

“Just about everything we do to upgrade an automatic
transmission satisfies two requirements: Minimize heat and
fadlitate the movement of the fluid with the system.”

Friction, of course, is the main cause of heat, and much of
ATO's efforts have been devoted to minimizing unwanted
friction within the transmission as much as possible,
Galatioto went on to describe the ways he has been able to
accomplish this.

"One of the main things we've done is make changes to
improwve converter feed dircuitry, Converters like fluld, and if
you run thern low on fluid they start to run hot. By having a
system that would allow a greater fiow of fluid under demand,
when it needs it, it cuts down on the heat.

“Also, the factory likes to use thrust washers wherever
they can, mainly because they're a whole lot less expensive
than anything else. When you're building a million of some-
thing, that may seem to be an important factor, But thrust
washers are by their very nature friction and heat genera-
tors, and the ones used in the E40D are bronze washers with
a babbit coating.

“This Is the same material that is used in rod bearings.
However, unlike in that application, the babbit used in the
thrust washers isn't hardened. It's relatively soft, and before
too long there can be serious, unwanted metal-to-metal con-
tact, which Is not a good sftuation,

“This is especially true with the rear planetary of the E40D,”

0On the left is a stock overdrive planetary that has suffered a tor-
slonal stress crack, a fallure that leaves a vehicle dead In the water,
An inherent weakness In the E40D, the planetary, which works off
of the turbine Input shaft, Is made of cast aluminum. ATO machines
down the 0D of the planetary neck and presses this sieeve, made of
B620 gear steel, Into place to eliminate this problem.

Most of the thrust washers used by Ford lleft) are replaced by nee-
die thrust bearings in the ATO upgrade, minimizing friction and
heat buildup. This Is the E400's rear planetary, which encounters
severe helical-tooth thrust foads.
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Jimsays. “The standard helical cut of the planetary gearsand
the sun gear preloads the gears and keeps thern from whin-
ing, but resultsin a 'screwing’ effect, where the planetary is
being forced onto the thrust washer. With a heawy load situa-
tion, as with a heavy truck, or when there is alot of torque
output, like with a turbo diesel or pulling a hillin overdrive, the
planetary is actually 'screwing down' on the thrust washer with
tremendous pressure. it'll start to get hot, it tum blue, and
start chafing off metal.

“What we have done is to replace most of the factory thrust
washers with needle beanings. These bearings are better able
to handie the thrust loads in the trans, and eliminate the fric-
tion and heat buildup problermns common to the washers. To
maintain the proper endplay and hold the bearings in place, we
machine down the surfaces that the bearings ride on to pre-
cise tolerances.”

When asked about the longevity of the bearings, Galatioto
said, “The bearings can take more load, and more heat, with
less friction and will last longer than the thrust washers”™.

Needle thrust bearings also replace thrust washers on both
sides of the front planetary, and on the parking gear. “We've
seen E40D cases that were ruined because the thrust washer
on the parking gear got hot and tried to adhere to the surface
of the gear,” Galatioto said. "Once it starts spinning, it doesn't
take too long to chew through the back end of the case, and
then the caseisjunk.”

One other new bearing finds its way into an ATO rebuild. The
overdrive input center shaftis machined to accept a roller
bearing where it passes through the center support housing,
which is bored out to achieve a slip-on fit. This cuts down on
the premature wear of the case bushings, and solves a host of
related problems.

“In the E40D," he said, “you have two case bushings. The
miain shaft comes through the case bushings, and the sun
gear is riding on this shaft. The sun gear in tum supports the
high dutch drum, the forward dutch drum, the front plane-
tary, the rear planetary, the front ring gear, and the rear ring
gear. That's a lot of mass. The high clutch drum rides up over
the back of the center support housing, but the high clutch
drum can't support the rest of those mechanisms.

“There is no support where the overdrive input comes in and
connects to the forward clutch drum. This puts an extra load
on the case bushings and the sun bushings, and they prema-
turely wear out. In fact, it's not uncommon to see them go
away in only 20,000 miles.

“What happens next is that the forward dutch drum starts
walking off of center, which causes the sealing rings in the
clutch drum to start eating away at the inside of the center
support housing. Once the ring seal goes away, the forward
clutches go away because they have now lost the pressure that
causes them to apply, and they soon bum up.

"By adding this bearing to the systemn, there is now support

Shown here Is the machining performed on the front planetary to
create the dearance and register to hold the new thrust bearing In
place. In the foreground is the stock thrust washer that Is replaced,

Special-formulation Teflon rings replace the stock, cast-iron sealing
rings on the center support housing. Virtually frictioniess, the Tefion
rings provide positive sealing, better heat resistance, and long life.
When the OEM rings wear out, the pressure used to apply the 3rd
gear piston drops, resulting in siipping and bumed dutches,

The overdrive input shaft
neck Is tumed down so this
roller bearing can be
instalied on the shaft. With
the center-support housing
{right) bored out to accom-
modate this bearing ina
- siip-fit, the entire rotating

assembly will now have

much greater stability.



This Rostra Lockup Delay
Module can be easily
installed on Ford trucks
to have the E40D con-
verter clutch lockup
triggered by vehicle
speed Instead of throt-
tle position. It can be set
in5-mph increments,
from 30 to 50 mph.

Calatioto. "Remember, one of the main goals is to get the fluid
into the converter as quickly as possible, and then get it back
out and through the cooler and back into the system.”

The final stage in the ATO uparade invalves the accumulator
body. Galatioto has performed some impressive magic on the
modulated accumulator assermbly. His redesign of this system
gliows the elimination of two of the three springs incorporated
in it, and the remaining spring Is custom-tailored for each
application. The spool vakves in the body are carefully replaced
with the custom ATO accumulator enhancement kit. The re-
tired regulator control valve enhances the converter feed
circuitry. Re-timing the converter control valve improves the
flow to the converter,

The accumulator body controls all of the clutch packs,”
Galatioto said. "It accumulates pressure to soften the hit. What
| did was make my own system so | can accumulate the fluid
the way | want and control the modulator valve, control the
volume of the fluld going through my system, and make it
MOre progressive.

“When | modify one of these transmissions, | need to know
what vehicleit's going into, what the application is, what the
weight is, what engine It's getting mated to. | then know what |
have to do to make it work right for that truck, to tune it to
that suspension, powerplant, gear ratio and weight.

"We always install a new, better-grade converter that is fur-
nace-brazed, with bearings instead of washers, and with the
improved clutch fining.”

One other trick Galatioto recommends is the use of a mar-
velous little electronic module from Rostra. This black box
can be utilized to control the speed at which the converter
locks up, from 30 to 50 mph, in 5-mph increments.

"With a light throtte, the shift schedule of the E4A0D is
1st, 2nd, converter dutch lock-up, 3rd, and then 4th. A
moderate or heavy throttle changes the pattermn to 1st,
2nd, the converter locks up simultaneousty with 3rd,
and then 4th.

By installing this bow, you could set the converter
lock-up point at, say, 45 mph. Driving around town
with alight to moderate throttle, itllgo 1, 2, 3, 4,
lock-up. If you're on the throttle, it changes to1, 2, 3,
lock-up, 4. The advantage s, you'll never get lockup at
alow RPM, which lugs down the motor. The Rostra
helps keep the engine well within its torque curve.

A switch can also be installed in the cab, within easy

reach of the driver, that is used to manually take the converter
out of lockup when conditions warrant. This feature can come
in handy, basically providing an extra, in-between gear when
downshifting would wind the motor up too high, but staying
in the same gear is bogging the engine down,

The ATO shop vehicle is a cherry 1993, 1-ton Ford XLT van
with a 460 motor and an E40D, which received the full ATO
treatrment after Galatioto had a chance to install a transmission
temperature gauge, drive it around a while, and learn its char-
acteristics. Originally, it was easy to hit fluid temperatures of
225-250 degrees, and now it typically runs at 140-145 degrees
under the same conditions. It also gets 15.5 miles per gallon on
the highway, even loaded with parts.

Jim Galatioto offered another customer testimonial. *1 had
one fellow come in with a year-old, turbo diesel motor home.
He'd heard about our modifications, and wanted to get one
done for himself,

"He didn't like the way the stock trans worked at all, so he
broughtitin. | drove it, and it was a real mush-box. Every time it
shifted, it felt like it was gonna take a couple of days to finish
the shift, and the engine was off its torgue curve when it finally
did make it

“S0 we did the transmission for him, and a week after he
took ithome he went on a 5,000 mile trip. He was so impressed
with the difference that he called to tell me about it when he
got back. He said, The best way | can describe it is that 've
made this trip before, and taking this same hill that | used to

struggle to get up at 45 mph, this time | went
up the hill and easily passed everything
= in my way with no problem. The con-
_—— verter temperature stayed
surprisingly low, and | even picked
: up two miles per gallon. F T




