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Torsion bar replacement for the 944 - Part 1 

In my previous article, The 944 - Making It Stick, I outlined the basic procedures for improving the NA 944 stock suspension package. In that article I left out many of the detailed procedures for the replacement of certain suspension components. The most challenging (read: difficult) of which was the procedure for replacing the rear torsion bars. During my quest for documentation on the detailed procedure for the 944, I consistently came up short. The intent of this article is to share with you the step by step procedure I followed during my recent successful experience at torsion bar replacement in my 1986 NA 944 (from 23.5 to 26mm).

Be warned that torsion bar replacement for a 944 is not a job for the faint of heart. In fact even experienced specialists will reluctantly admit that they have never replaced the torsion bars on a 944. So you’ve been warned, proceed at your own risk. Please note that this particular procedure applies to my 1986 944, your procedures may vary slightly (i.e. different calipers, ABS sensors, etc.). Please also note that this procedure will require that you disconnect brake lines, so all usual brake system safety procedures will apply, i.e. bleeding, etc. 

 

1. Lift car onto axle stands on all four corners (approx. 16-18 inches above floor will be required). 

2. Remove rear wheels 

3. Remove rear anti-roll bar and associated drop links. 

4. Disconnect rear brake lines(from caliper) at hoses. 

5. Disconnect brake pad wear sensors (if applicable) 

6. Unbolt rear axles at CV joints on transaxle housing. Place plastic bag around CV joints and seal the bags with tape around axles in order to avoid contamination of CV joints. 

7. Temporarily suspend the CV joints and axle shafts(use any kind of strap) from the transaxle mount cross member (it is located directly above the transmission housing and runs right to left) 

8. Remove the trailing arm to torsion tube mounting bolts that run through the trailing arm pivot bushings (see diagram item 3). 
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9. As done with the CV joints, suspend the trailing arm and brake rotor assemblies from the transaxle mount cross member. I find that a good quality cargo hold down strap works best. Wrap the strap around the rotor assembly then up to the cross member. 

10. Loosen the three trailing arm-to-spring plate bolts (see diagram items 7,8,9, etc.). Please note that some are actually alignment adjustment eccentrics and must be gently knocked out from the outside to the inside. ATTENTION, as you remove these bolts the trailing arm and brake rotor assembly will now be free to drop so make certain you’ve tightened up the hanging strap you prepared in step 9. 

11. With the trailing arm free, by slowly loosening the hanging straps now attached to the trailing arm and the CV joint, you can gently lower them to the floor (approx. 16"). The parking brake cable should be long enough to let them down to the floor. 

12. Remove the nut and bolt which holds the torsion tube cantilever arms to their mounts (see diagram item 5)(center-top of the wheel well). 

13. Place a spare tire (or suitable substitute) under the torsion tube assembly. (the best thing to use is a mechanics hydraulic car jack with a suitable jig - my jig is a 12" x12"piece of plywood with a small sand bag on top of it - just raise it up to the torsion tube housing and proceed to the next step) 

14. Remove nut and bolt at torsion tube chassis mounts. The bolts run front to back through the torsion tube chassis mount bushings (see diagram item 14) located in the lower front of the rear wheel wells. 

15. Once the mounting bolts are removed gently pry torsion tube down onto spare tire (or hydraulic jack jig). 

16. Make sure torsion tube assembly is dropped low enough below the chassis so that end caps can be easily removed. 

17. If you want to remove the entire torsion tube assembly from under the car (optional) you must remove the three E clips that hold the parking brake cable onto the torsion tube. Note: you do not need to remove the torsion tube from under the car to replace the torsion bars. 

18. Take a look at the torsion tube end caps and note that their are four bolts that fasten it to the tube. First remove the bolt which holds the spring plate end stop located on the lower rear location (you will notice that the spring plate rests on this bolt). This will unload the torsion bar. Before proceeding to the next step you should make a note of the position of the spring plate in the "un-loaded" condition relative to the torsion tube assembly as this will be valuable information if you decide to put the stock torsion bars back into the car at a later date (doubt that will happen ‘cause after you’ve done this job once you’ll never want to do it again!). 

19. Now proceed to remove the three other bolts holding the end caps on. 

20. Pull off the end caps. 

21. Pull out the spring plates and the torsion bars. 

Marc B. marc_b@sympatico.ca
Torsion Bar Adjustment Part II

This article is a continuation of Torsion Bar Replacement in the 944. I promised at the end of that article a description of Torsion bar adjustment for the 944 (applies as well to the entire torsion bar crowd). I haven’t described the details of reassembling the rear suspension but it is basically done by following the tear down tasks (Part I) in reverse order. 
At this stage, after having removed the torsion bars from your 944 as described in Part I, hold the torsion bar in your hand and take a good look at it. You will immediately notice the splined ends. Take a closer look and you will notice that one end has more splines than the other. In fact the inner end has 40 splines and the outer has 44.

Now here comes the fundamental concept of the torsion bar adjustment (i.e. indexing). Knowing that a complete circle has 360 degrees imagine that each end of the torsion bar is actually 360 degrees divided by the respective number of splines. The inner end has 40 splines therefore each spline is separated by 9 degrees (360 divided by 40) and the bar’s outer 44 splines are each separated by 8 and 1/6th degrees (360/44) or 8 degrees and 10 minutes (remember your high school geometry? There are 60 minutes in a degree.).

Here comes the real `leap of faith. Let’s image you are at the driver’s side rear facing the spring plate. If we fix the outer spring plate on the outer end of the torsion bar and then move the torsion bar inner by one spline (in the CCW direction - moves the spring plate up and lowers the car), we will have changed the position of the spring plate (relative to the ground) by 9 degrees. Now if we fix the inner splines and now relocate the spring plate (in the opposite direction(CW) - moves the spring plate down raising the car) we will be essentially removing 8 degrees 10 minutes from the 9 degrees we advanced on the inner splines, thus resulting in a NET 50 minute change in the spring plate position. Think about it, and reread this paragraph until you GET IT. Due to the 4 spline difference between the inner and outer splines of the torsion bar, adding then subtracting these relative angles allow us to adjust the ride height to within fractions of an inch.

If you understand the meaning of the preceding paragraph you are ready to index your own torsion bars. If you’re lost or confused at this point, get help. Your next question will probably be "but how much do I raise or lower the spring plate in order to get the ride height I’m looking for?". If you are not changing the torsion bars and you are starting from the factory torsion bar position (you did take notes when you took it apart didn’t you?), you can ‘estimate’ the ride height change (approx 6.5mm for a 50 minute change) by using basic principles of geometry a the rules of the great queen SOH-CAH-TOA. If you are replacing the torsion bars with ones of different rates or did not note the location of the spring plate(dumb-dumb) before removing the torsion bar, the answer to this question, I’m sad today is: "Trial and error my friend, trial and error." When I bought my new torsion bars, and dared ask this ‘stupid’ question, the customer service rep at Automotion gave me that answer. I thought he was nuts! He also told me it would probably take three tries to get right. I whimpered then cried. My better half Kristine smacked on the head and snapped me back to reality. "Thanks Kris, I needed that".

Unfortunately, he and she is right. It will take about three tries and a good smack on the head (maybe more) to get the ride height right. This effort is aggravated by the fact that you must basically reassemble the entire rear torsion bar assembly, remount the wheels, then role the car along enough to settle the suspension before you can take a valid ride height measurement. Once you take your measurement you then have to disassemble the rear suspension once again to make any necessary corrections to the ride height. You repeat this process until you get it right. (Lord take me now!).

The 944 is a wonderful car but the design of it’s rear torsion bar housing does not allow for easy adjustment. While I have no first hand experience with a 944 rear end coil-over setup, it would certainly be great if you plan to change your rear ride height on a regular basis.

Hope this helps with your attempt at turning your 944 into the ultimate handling machine of your dreams.

Marc B. marc_b@sympatico.ca
Subject: [racing] RE: Torsion bars and Ride height, 12/27/00

From: Steve Berry x 160 SBerry@toplayer.com 

Ride height can be adjusted on your spring plate without re-indexing your torsion bars - that is assuming that it hasn't already been done before. If you are at the limit of the spring plate adjustment and you want it lower - you will have to re-index the bars. Be careful - I have a 944S2 and just by lowering the ride height in the rear, my tires were rubbing inside the well. I have 10" rims on 275/40 Hoosiers back there...

With front 250lb springs (I had the same rate and spring perch from Paragon last year!) I have the M030 front and adjustable rear bars - rear set to full stiff. This was a pretty neutral setup.

Because of the rubbing I installed 350lbs springs up front and 30mm bars in the rear - just recently as a matter of fact. Torsion bar installation is not a trivial task. Most of the rear suspension is out of the car to do it, and you need to understand exactly what "indexing" means. If you plan on going forward, Doug Donsbach has done it many times and has a nice write-up that adds onto the FAQ on the subject. It should allow you to do it right the first time (that's not the way the FAQ says to do it).

Good luck, feel free to check some of the pics on my web site for a couple of pointers:

http://communities.msn.com/MyPorscheClub 

look in the photo album titled "torsion bar replacement"

Subject: RE: Torsion bars and Ride height, 12/27/00

From: "Skip Grehan" skipgrehan@rennlist.com 

This is the brief write-up on 944 trailing arm/ride height adjustment:

http://members.rennlist.com/skipgrehan/944_rear_ride_height_adjustment.html 

Subject: RE: How low can you go! (Torsion bar adjustment) 2/10/01

From: "Christopher White" whitechristopher@earthlink.net 

Hi Dan - something I have learned by doing this a couple of times - It takes a while for the car to settle down to its final ride height, as much as a week. I have no valid reason why, just experience. Could be bushings deforming or shock settling, dunno.

Subject: RE: How low can you go! 2/10/01

From: "Dan D" dandalen@charter.net 

I found that out the first time.  After driving it for a day or 2 it settled about 1/2-inch from just lowering it to the ground and bouncing and rolling it back and forth.

The same thing happened today.  I measured it at 25.5 and then took it for a hard drive.  Both rears came down 1/2".  It's now setting at 25 even in the back.

I think you're right, there is some binding of the rubber bushings that don't settle right away.

I don't have any adjustment to take it any higher in the back, so I hope it doesn't drop much further.  Actually my calculations were moving the torsion bars 6 teeth @ 6.4mm (inside and out) and it should have raised the car about 38.4mm (or 1.5").  That seems to be the case, we'll see.  (Thanks to Doug and all those who have done this before me)

I'm working on my writeup of the adventure. Look for it tonight on my website.

