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Revisiting the Captive Clutch
Ed Lee

Questions? Email Sonnax Tech Support about this article.

Joe Rivera proved that the ZESHP19/24 captive clutch is rebuildable (see “Rebuilding the Unrebuildable,” Transmission Digest December 2005). Many
converter shops are now attempting to build this unit, and the number of rebuilding questions continues to increase. A recent rise in lockup performance-
related issues after rebuild has prompted a closer look at this unit. The same fear factor that prevented many shops from attempting to rebuild this unit in the

first place is now causing some of the braver rebuilders to have second thoughts.

A better understanding of the mechanics that make this converter unique should ease some of their concerns.

Figure 1
Figure 2

The most unique part of this converter is the TCC piston’s very limited range of travel. The six springs that aid the forward movement of the piston are riveted
to the piston on one end and the spring retainer on the other end. Since the spring retainer is friction-welded to the center tower of the converter and no
provision has been made for extra travel, the piston can travel only as far as the spring can flex. This limits the total available travel of the piston to .040". To
put this into perspective, .040” is 1 millimeter, or the thickness of a dime. Looking at the piston and retainer from the bottom of the piston, the gap that you see
between the piston and retainer is its available travel (see Figure 1). Place the clutch on the cover and the piston on the clutch. You may now measure the

position of the spring retainer in relationship to its position before it was removed.

You will see that this converter was built with .010” of clutch release clearance (see Figure 2). If you subtract the .010” of clutch release clearance from the
.040” of available travel, you will have only.030” of friction material wear before the clutch runs out of travel and will no longer hold. This is why correct clutch

release clearance is so important.
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Figure 3 Figure 4

There are a number of different ways to set your clutch release clearance. Place the cover on an arbor press. With the clutch and piston in the cover, depress
the retainer down until it comes in contact with the piston (see Figure 3). This is the point of zero clearance and zero travel for the piston. With a dial caliper
in contact with the piston and retainer, zero the dial. Now, allow the retainer to move up .010” (see Figure 4).

Welding the retainer in this position will give you the proper release clearance. Another way to achieve the same result would be to start with a dial indicator
on the retainer and depress the spring retainer down until it traveled .030” leaving .010” clearance. A third way would be to place a.010” shim stock in
between the piston and retainer from the outside and depress the retainer down until it rests on the shim stock. Weld the two retainer parts together and then
remove the shim stock. If the gap between the mating parts of the retainer is as wide as shown in Figure 3, you may want to use brass shim stock so the weld
doesn’t stick to it. The gap shown in Figure 3 was made by using a standard 1/8” cut-off tool. If you use a cut-off tool, grind a 45° angle on the end and cut with
the long side next to the converter tower. This will minimize your gap. When you cut the retainer, you must deburr the bottom side.

Figure 5 Figure 6

The retainer in Figure 5 has a burr that extends down .035” from the underside. This piston has only .005” of travel remaining, and will not release. A hacksaw
blade with a handle does a good job of restoring the correct gap (see Figure 6).
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Remember from Joe Rivera’s article that the retainer must be cut to a diameter of 2.950” so that the piston will clear the part of the retainer that remains
attached to the tower. Also remember to put the angle on your cut-off tool to minimize your weld. The most important thing to remember is to take your time
with the weld. Alternate your small welds around the circumference of the area to be welded.

Ed Lee is a Sonnax Technical Specialist who writes on issues of interest to torque converter rebuilders. Sonnax supports the Torque Converter
Rebuilders Association.

Related Units

( ZF5HP19 (Captive Clutch) ]

| ZF5HP24 )

While Sonnax makes every effort to ensure the accuracy of technical articles at time of publication, we assume no liability for inaccuracies or for information which may become outdated or obsolete over time.
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