
a 700R4
to a 5R55N

to a 4T65Ea 700R4
to a 5R55N

to a 4T65Ea 700R4
to a 5R55N

to a 4T65E

by the ATRA Technical Department

40   GEARS   September  2005

The names and towns have been 
changed to protect the innocent.

700R4 - Why Drill?
My name is Joe, from Columbus, 

Ohio. I work on a lot of 700R4 
transmissions and have been 
told several times to drill the 
TV balance hole to prevent high 
line pressure and late upshifts. 
This works most of the time on 
several types of transmissions. 
Why does this need to be done? 
These transmissions obviously 
worked for thousands of miles 
and many didn’t have this prob-
lem before the rebuild. What am 
I missing? Can you explain the 
theory to me?

Hi Joe, let’s look at a 
hydraulic diagram for a 700R4 
TV valve (figure 1). TV limit 
oil, indicated in orange, enters 
between lands 2 and 3. This 
pressure now becomes TV pres-
sure, indicated in yellow on the 
diagram.

TV oil gets routed through 
a small TV balance orifice to 
land 1. Balance oil pushes the 
TV valve to a position which 
blocks the feed from TV limit 
oil (figure 2). The valve will 
float back and forth to regulate 
pressure. 

When you press the throt-
tle, the throttle linkage moves 
the throttle plunger, increasing 
spring tension. This makes it 
harder for the TV balance oil to 
push the TV valve far enough 
to cut off the feed, which raises 
TV pressure.

If the TV balance oil leaks 
more oil than the small TV bal-
ance orifice allows to flow, the 

Figure 1

TV limit oil, indicated by the orange colored oil, enters between 
land #2 and #3 and becomes TV pressure.
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Figure 2

Balance pressure pushes against land #1 to regulate TV pressure.
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You can’t afford to waste time searching for quality parts for your
transmission job. That’s why Transtar stocks all the OEM quality
parts you need, in one place, when you need them. And we back
them up with unparalleled technical support and prompt delivery.

That’s one-stop shopping—Transtar style. One supplier, all 
the parts, hassle-free ordering and at your door in no time.

Only Transtar delivers the highest quality transmission kits,

torque converters, electrical, and hard parts. It’s a promise we’ve
kept for 30 years, and one we’ll keep for the next 30—building
our business by helping you build yours.

Call  Transtar for one-stop shopping that will put your shop
into overdrive.

Building our business by helping you build yours.

One-stop shopping that puts 
your shop into overdrive.

For a free Transtar counter mat, call 800-359-3339 x 274 and shift your shop into overdrive. www.transtarindustries.com
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valve stays in the maximum 
pressure position and won’t 

regulate (figure 3). With the TV 
valve hydraulically blocked in 

this position, line pressure rises to 
maximum and causes late shifts.

Valve bodies wear over time, 
causing leaks between the valve 
lands and the bore. When these high-
mileage transmissions come to your 

shop, many of these leaks are actually 
sealed by a thick residue packed in the 

valve body. The cleaner you get the 
valve body, the more you’re actually 
opening leaks in the worn valves. So 
doing a great job cleaning these trans-
missions could be partially to blame 
for this problem. Not that you should 
stop cleaning valve bodies; that would 

create different problems. 
So how do you handle these 

leaks? That’s easy: Just enlarge the 
TV balance hole to about 0.055”. 
This allows more oil into the bal-
ance circuit to overcome these small 
leaks.

In most transmissions, TV bal-
ance holes are easy to find. They’re 
usually located in the separator plate, 
directly over the balance circuit in 
the valve body casting. Finding them 
first in an oil circuit diagram makes 

them even easier to locate in the valve 
body and separator plate. Keep in mind 
that some of these holes are located in 
one of the casting walls, while others 
are in the valve itself.

5R55N - Fighting a 
2-3 Flare

Hi, I’m John from Springfield, 
Missouri. I’ve been fighting a 2–3 
flare in 2001 Lincoln LS with a 5R55N 
transmission. I’ve changed both servos 
and repaired the servo pin bores. Line 
pressure is good and I’ve installed a 
new solenoid body. What am I over-
looking?

You may be overlooking the spring-
loaded intermediate clutch tube seal in 
the case (figure 4). The seal is actually 

Valve 
bodies 

wear over 
time caus-
ing leaks 
between 
the valve 
lands and 
the bore.
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Figure 3

If TV Balance oil leaks more oil than the small TV Balance orifice can flow, 
the valve will stay in the max pressure position and not regulate.

Q&A: A 700R4 to a 4T65E to a 5R55N
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Figure 4: 
Insert
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press fit into the case; you have 
to tap it in with a drift punch and 
hammer. If the seal isn’t seated all 
the way, intermediate clutch apply 
pressure will leak. And a leak in this 
area will cause a 2–3 flare or a 2–3 
neutral.

4T65E - Blown 
Channel Casting 
Gaskets

Hi, my name is Bob, and I’m from 
Red Bluff, CA. I’ve had a few 4T65E 
transmissions come back with blown 
channel casting gaskets. The case and 
channel casting are both flat and I’m 
torquing the bolts to factory specs. Is 
there any way to prevent this from hap-
pening? 

Bob, GM has updated the channel 
casting gaskets several times; the latest 
part number is 24220217. Start with 
that. Then, with a hammer and a sharp 
punch, place a series of dots about 1/8” 
to 3/16” apart down the center of each 
wall (figure 5). They don’t need to be 
very deep; just deep enough to raise 
the surface slightly. This will give the 
gasket something to bite into.

Torque the bolts to factory specs 
and walk away for about an hour. Then 
come back and retorque them after the 
gasket and metal surfaces have had 
time to compress. That should take care 
of your channel casting gasket prob-
lems, once and for all.

GM has updated the 
channel casting 

gaskets several times; 
the latest part 

number is 24220217. 
Start with that.
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HUGE INVENTORY- VOLUME DISCOUNTS

Also: Complete Rebuild Kits with OE quality parts

Manual Transmissions & Transfer Cases

You can order online and use our complete buyers guide at:
www.nat ionaldr ivetrain.com

TOLL FREE ORDER LINE
We beat
anyone’s
published
price on
Ring and
Pinions

Standard12 MonthUnlimitedMileWarranty.
Extended Warranties available

QUALITY REBUILT
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QUALITY REBUILT

1-800-507-4327

Platinum Torque is a new product
line developed by National
Drivetrain to usher in a higher
standard of quality parts and
rebuilt units at affordable prices.

Take Note:
Call and request a credit application today

Member

Punching several indentations 1/8" to 3/16" apart will give the gasket 
something to bite into and prevent gasket blow out.

Figure 5
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