SUSPENSION - TORSION BAR

Subject: Re: Need instructions for torsion bar replacement

From: Doug Donsbach dld@nssolutions.com 

>Indexing the torsion bars sounds really complicated.  Not complicated, but you >have to be sure to take the necessary measurements before you drop the torsion >tube.

----------

The torsion bars are indexed using differential splines. One end of the bar has more splines than the other. To index the bar about 1 degree CW, you will index the end of the bar with the most splines 1 spline CCW and the end of the bar with the least splines 1 spline CW.

I say "about 1 degree" because I don't remember how many splines are on each end of the bar. I want to say 40 (inner) and 44 (outer). Someone will tell me I am sure if this is incorrect.

There is a spec in the Technical Specification booklet for how much height each degree of rotation will produce (or the arm could be measured from spindle center to torsion bar end cap center and the value calculated).

>3.Do the bolts for camber and toe adjustment have a marked influence on the >ride height? Shall we bring these also to a center position before adjusting the >ride height?

---------- 

The camber and toe adjustments can generally be made in such a way as to minimize the change to ride height. If you are close to the desired settings leave them as they are before starting.

Here is what I have done. Start with the car in a good state of alignment.  Remove the anti‑roll bar. Bounce the rear of the car or drive back and forth a couple of times to settle the rear. Leave the car down on the ground. Make a little gauge out of very stiff cardboard or thin sheet metal that will allow you to measure the position of the center of the spring plate as close as you can to where it bolts to the trailing arm. This measurement should be in relation to the torsion bar bearing cap, the alloy part with four bolts holding it to the torsion tube. I hate this but here is a picture:

              ‑‑‑‑‑

‑‑‑‑‑‑‑‑‑‑‑‑‑| o o | <‑‑ Torsion Tube Bearing Cap, 4 bolts
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              ‑‑‑‑‑

The gauge needs to align with something on the end cap. I cut holes in the cardboard for two of the bolt heads so it looks something like this:

    ‑‑‑
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   |           o o |

   |               |

    ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑           

Error is minimized if the gauge is long enough to get as far out as possible on the spring plate.

Now, when the gauge is placed on the bolt heads the left hand side of the gauge can be used to mark the position of the spring plate on the gauge.  It is good to measure and mark with pencil the center of the spring plate out near the trailing arm to aid in this. Make the same measurement on each side of the car with the car in the desired load configuration (driver, 1/2 tank gas, etc.) This measurement will be the loaded ride height reference.

Jack up both sides of the rear, use brush or spray paint to mark the position of the trailing arms on the spring plates (don't scribe!), remove the trailing arms and make the same measurement as above on each side of the car. This will be the unloaded ride height.

The difference in the two marks on the gauge will be the suspension travel between completely unloaded and loaded. Your goal is to install the new torsion bars so that the correct unloaded measurement is obtained for the new torsion bar stiffness.

I assume you are putting in larger torsion bars. So the desired new unloaded height will be less than the old unloaded height because the new bars will have to twist less than the old ones to support the same amount of weight. Simple, yes?

For example, say the distance between the two marks on your gauge is 2 inch.  Multiply this distance by the ratio of the old bar stiffness to the new bar stiffness. Stiffness for solid bars is proportional to the diameter to the 4th power. Hollow bars will have a "solid bar equivalent" stiffness so use that. Say the old bar was 23.5mm and the new one is 28mm (both solid). Then calculate the new unloaded position (on the gauge, relative to loaded):

2 inch * (23.5 ^ 4) / (28 ^ 4) = .99 inch

So you measure down 1 inch from the "loaded" mark on the gauge and index the bars to align the spring plates with that mark. This is a little tedious because my gauge requires you trial fit the bearing cap and at least a couple of the bolts (not completely tightened but not loose either) to get a reference. Maybe you can think of something better to use as a reference but the important thing is that it has to be referenced to the torsion tube axis when the tube has been dropped from the car.

Don't make the mistake of taking measurements only to find your reference point gone when the bar is down!

A couple of other points. After you make the measurements and before you drop the tube, reset the ride height eccentric to the center of the range.  This will provide you with a little adjustment range for corner weighting, ride height trimming, etc. At first you might think that you'll blow your measurements but remember we are making everything relative to the spring plate out near the trailing arm, removing the eccentric from the measurement.

Replace any fasteners that show any signs of corrosion. White oxidation on whatever they plate them with is OK but orange or red rust means the thing should be trashed. Definitely replace the lock nuts on the height eccentric and the fixed bolt there. Also the bolts and lock nuts on the trailing arm to spring plate, regardless of their state of corrosion, because they usually get munged up during alignments.

You will have to remove the alloy chassis brace parallel to and forward of the torsion tube. It also helps to rotate the torsion tube a little CW (when viewed from right side of car) as it comes down to clear the dogs on the transaxle.

Inspect the new torsion bars for nicks or scratches in the paint and re‑paint any problem areas. Grease the bars with bearing grease and coat the splines with moly‑based CV joint grease or similar before installation. Take care not to scrape the bars on the torsion tube during insertion. Any scratch through the paint will allow for the formation of rust creating a stress riser and increasing the odds for sudden failure.

The parking brake cables can be left attached to the trailing arms if you can stand to leave the arms under the car while you work. This will save you a little time.

Almost forgot, when you put the tube back up, one side of the chassis has a hole for the bearing (the torsion tube to chassis bearing, down low with axis perpendicular to the tube axis) and the other side has an elongated hole. I think the right side has the hole (gotta start writing some of this down). Be sure to align the tube/bearing to the side with the hole or you will get the tube up there and find that you can't get the bolt in!

I asked some of these same questions a couple of years ago and Kevin Gross was kind enough to give me some pointers. So maybe this will help someone else.


Doug

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Indexing Torsion bars

From: JEFFBCS JEFFBCS@aol.com 

Guenter writes:

Indexing the torsion bars sounds really complicated.  So I have some more questions:

>1. What ride height difference range can be adjusted with the eccentric bolt on >the trailing arm?

----------

+/‑ 11/16

>2. What's the effective height difference if the torsion bar is indexed one >teeth more? (Or by how many degrees will the trailing arm be rotated?)

----------

Spline counts are 40 and 44.  Rotating inner spline CCW and outers CW yields exactly (as close as I can measure) 1/8" change in height.

>3. Do the bolts for camber and toe adjustment have a markable influence on the >ride height? Shall we bring these also to a center position before adjusting the >ride height?

----------

No.

P.S.  Don't forget to take driver's weight into consideration. Set the car up for an even ride height with your weight in the driver's seat.

> What about the fuel tank? I think a half full one would be the best.

----------

Use your track set‑up for fuel.  If street only, 1/2 should be good.  Guenter

Jeff Fortenbery, JEFFBCS@aol.com 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: re: 944 torsion bar sizing, 6/4/98

From: Kevin Gross kgross@connact.com 

With 250# front springs, you'll find that 25.5 mm rear torsion bars work well. The front has a wheel rate of roughly 250 lb/in, and with the 25.5 mm bars the rear wheel rate is about 290 lb/in.  This is without sway bars, and a larger front sway bar brings things into balance.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Eccentric camber nut on rear suspension, 8/24/98 L

From: dld@nssolutions.com  (Doug Donsbach)

>While adding a rear sway bar to my 944NA, I had to remove and replace an >eccentric nut on the rear suspension. Now I know that there is one nut that >adjusts the ride height, but the one I replaced was listed as a "camber >adjusting nut". Anyone know how this works? I see no way that this nut could >change camber...  For reference, it is the nut that holds the sway bar drop link >(nut closest to the hub, in the middle of the trailing arm)

----------

If you loosen the nut holding the eccentric bolt and the two nuts holding the two regular trailing arm‑to‑spring plate bolts, you can turn the eccentric bolt to adjust camber. The eccentric rotates the point at which trailing arm attaches to the spring plate.

Look at the geometry of the trailing arm WRT the flat surface that bolts to the spring plate and you will understand how a rotation of the mounting point effects a camber adjustment.

An eccentric tool is used in a similar fashion (in the unfilled hole/oval) to move the trailing arm mounting point toward the front or rear to change toe.

These two adjustments are somewhat interactive (surprise!).  The face of the trailing arm where it bolts to the spring plate is not perpendicular to the axis of the spindle. Since the spring plate is always normal to the ground (at least until the rubber bushings get worn!), rotating the mounting causes the camber change.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: 944 Torsion Bars, 12/23/98 L

From: Jason Burkett paragon@interconnect.net 

The largest size bars available from Weltmeister/Sway-a-Way are 30mm effective. The bars will actually measure out at about 31mm. We have also used the Sander Engineering bars which is what I believe Scott McKay installed.  The are very nice bars and are available in just about any size you want (read larger than Welt/Sway) as long as you're willing to wait a bit while they're made. Certainly the only limitation on size is the diameter of the splines on the end of the bar. The biggest part of Sanders business is sprint car bars and the primary difference between their bars and Weltmeister/Sway-a-way is that the Sanders bars aren't painted or epoxy coated. I usually advise people to paint them and liberally grease them up prior to installation. They're also a bit less expensive.

--------------------------------------------------------------------------------

Subject: Re: Changing Torsion Bars - How to? 12/28/98 L

From: "Scott Mylius" scottmyl@inreach.com 

Mike, changing the torsion bars isn't too hard it just takes a lot of time.  First jack the rear and support on stands in front of the carrier, disconnect the shocks, brake lines, and parking brake cables.  (This is a pain but helps get things out of the way.)  Next remove the exhaust (after the cat), then remove the arms off the spring plates.  (Make a scribe mark (on the spring plate) to help align upon reassembly)  Remove the bolts holding the arms to the torsion bar tube, Pull the arms towards the back and support them to keep them level, so as not to strain the CV joint.  (To make things a little easier you can remove the CV joint at the trans. and really get things out of the way.)  Once every thing is off the torsion tube remove the bolts from the top arch (Near the trans. cross member).  Remove the bolts at the top of the spring plate and then the bolts at the torsion bar carrier.  Once everything is dropped, set the torsion tube assembly on a stable surface to measure the spring plate angles.  When you have the angles then remove the three bolts holding the carrier to the torsion tube, pull the carrier off and you then gain access to the torsion bars.  I marked mine for right to left and inner and outer since I had never done this before.  (I have done it twice now, once with the drive axles and brakes connected and once without)  Without is MUCH easier.  Putting in new ones I imagine is difficult in that it is hard to predetermine the ride height prior to reassembly.  I am sure I have overlooked a step hear or there, feel free to Email me or call if you have any questions.

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 the 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).

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.

11. 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.

12. 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.

13. 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).

14. 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)

15. 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.

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

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

18. 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.

19. Take a look at the torsion tube end caps and note that there 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.

20. 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. (I doubt that will happen ‘cause after you’ve done this job once you’ll never want to do it again!). 

21. Now proceed to remove the three other bolts holding the end caps on.  Pull off the end caps.

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

23. The next step is to insert and properly index the new torsion bars. In order to properly accomplish this task you will require a sound understanding of the index adjustment procedures for splined-end torsion bars (911 (pre 964) guys and gals have understood this for years - God bless them). 

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 tosay 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 need that".

Unfortunately, he and she are 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 its 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: RE: Torsion Bar instructions, 2/23/99 L

From: Nicholas Mark Yardy ny384388@oak.cats.ohiou.edu 

www.seko.ca/944more/944more.htm 

Subject: Torsion bars, 2/28/99 L

From: TCThomas77@aol.com 

I finished installing my 30mm Weltmeisters yesterday.  Many thanks to Doug Donsbach for his advice and procedure.  Using his techniques, some of which are repeated below, I was able to get them right the first time.  This was a huge relief, because you have to take just about the whole back end of the car apart to get them in.

Some tips for those of you who have written me about this project.  I'm assuming you know how to get everything apart.  I made the gauge described below before taking anything apart.

1.  Make a template gauge from cardboard that keys off of a fixed pivot point on the car to a point on the spring plate that travels up and down with the suspension travel.  For the fixed pivot end, make a large hole for the torsion bar cap, then smaller holes that fit over the two lower bolt heads that secure the large alloy casting to the torsion bar tube.  For the end that travels, I keyed off the outboard end of the bolt end that holds the swayer to the spring plate.  If anyone in the Seattle area has a scanner, I'd be happy to scan in plans for my gauge and make it available to the list or post it on someone's website.  

2.  With the gauge in place and the car sitting on the ground, note the location of the swayer bolt head on the gauge.  Punch a hole in the gauge so that it now fits over the sway bar bolt head.  The gauge should now show fit over the t-bar end cap, two bolts that hold the casting on, and the outboard end of the swayer bolt.  The gauge will have to be bent a bit to fit over all these reference points, since they do not all lie in the same plane.  Don't worry--just get it close.  You'll have some adjustment later.

3.  Remove the gauge.  Jack the car up and put it securely on jackstands.  Cars are heavy.  You might get hurt.  Don't try this at home! (The lawyer in me made me say that).  Remove the rear tires.  Now put the gauge back on.  You'll find that the gauge still fits the front-most points, but that the swayer bolt has now moved down with the suspension travel.  Mark this new location on the gauge and make another hole so the gauge fits again in the unladen position.  The distance between like points on the two holes (e.g., center to center) is the suspension travel at the reference point (in this case, at the sway bar mounting bolt).  On my car, it was 43mm. 

4.  Here's the neat part I got from Doug.  If you are replacing your bars with stiffer bars, the suspension will travel less between loaded and unloaded, yes? So you have to compensate for the stiffer bars by calculating the reduction in travel that will be occasioned by the use of the stiffer bars.  Torsion bars' torsion properties vary with the fourth power of their thickness.  So, moving from my stock 24's to the new 30's, you multiply: 43mm*(24^4/30^4) =17.61mm.  So, with the new stiffer bars, I needed to make a third reference hole on my gauge to fit over the sway bar bolt that was 17.61mm (I rounded to 18) from the unladen weight.

5.  Now you can take stuff apart.  Pull the spring plate off, and take it to a

bench.  There are two large bolts and 24-mm nuts on it.  The rearmost one is the ride height eccentric.  I loosened these and centered the ride height eccentric in the middle.  Although this will move the sway bar bolt reference point a little, it will also give you some up/down adjustment.  Some people may want to skip this step.  As it turns out, I needed a little adjustment to level the car at the end.

6.  Install the new bars, replace the alloy end cap and bolts (put the bolts in loosely at this point), and monkey with the splines until you get your gauge to fit over the end of the sway bar bolt.  Note:  You my want to remove the sway bar when disassembling everything.  That's fine--just replace the sway bar bolt when you are ready to index the t-bars.  Since it has an eccentric, note where it was before you take it out. 

7.  Use the same gauge to do the other side.  If your car had even ride height before you started, the gauge should work just by flipping it over to the mirror image side.

8.  Reassemble everything.  As a final check, make note of where the control arms are in relation to the floor on each side.  They should be about the same distance above the floor in the unladen position. 

9.  Put the wheels back on and lower the car carefully.  Bounce it a few times to settle the suspension, then measure from the floor to the lip of the wheel well.  Mine was off by about 1/2".  I used the ride height adjusters to level it out.

Subject: RE: Wrench for Spring Plate Eccentric, 3/14/99 L

From: Jim Demas JDemas@earthlink.net 

I went to a bicycle shop today and got a headset wrench which is 36mm.  Only $14.95.   The difference between it and the wrench that SmartCamber sells ($39.95), for instance, is that the bike version is only 3.5mm thick... where the Smartcamber wrench is 4.5mm thick.  I am not sure whether the bike wrench will be tough enough.

Subject: re: Wrench for Spring Plate Eccentric, 3/15/99 L

From: "Kevin Gross" kgross@connact.com 

I use a generic 32 x 36 mm wrench made by Stahwille and sold in the US by Baum. For that matter, the Baum folks are good to do business with – great catalog, lots of special tools for Porsche, Mercedes, etc., and a complete line of quality tools from Stahlwille.

Subject: RE: Wrench for Spring Plate Eccentric, 3/15/99 L

From: Dan Nguyenphuc danno@smartlink.net 

Some of the bicycle headset wrenches comes with a spanner hook on the other end as well. Great for those coil-over set-ups that uses locking spanners.

Subject: Re: Front Fender Height, 12/1/99 L

From: Dykaar@dalsa.com 

I believe the number is 13" for the 951. Axle center to bottom of front fender lip.

Subject: Re: 944 T-Bars out the side, 1/11/00 R

From: "Jeff Lamb" Jeffrey.J.Lamb@marshmc.com 

I removed the torsion bars from my car and I am running the Huntley Racing full coil over setup (Carrera) at all four corners of my car.  So far, it has performed VERY well at the three DE events I ran in 1999.  The only car I could not beat was a chipped all wheel drive 993 twin turbo running BFG R1's.

YOU CANNOT CUT HOLES IN THE SIDE OF YOUR CAR TO REMOVE THE TORSION BARS!!  You have to drop the steel torsion bar housing down in order to enable you to remove the aluminum torsion tube "mounting brackets" (at each side of the torsion bar housing) which then enables you to remove the rear trailing arms (the steel arms that enable camber/caster/ride height adjustment - not the aluminum control arms) which then enables you to slide out the torsion bars.

From memory, here is a rough outline of what you need to do:

1. Disconnect the rear brake lines.

2. DO NOT disconnect the rear shocks as this is what the suspension will hang from when disconnected from the car.

3. Disconnect the three camber/caster bolts (near the wheel hub) connecting the steel trailing arm to the aluminum trailing arm.  NOTE - you do not need to remove the two "ride height" adjustment bolts at the front of the steel trailing arms (near the torsion tube).

4. Disconnect all of the bolts holding the aluminum torsion tube "mounting brackets" to the car and drop the rear torsion bar housing down.

5. Drop the torsion tube down low enough so the torsion bars are lower than the bodywork of the car.

6. Slide off the aluminum torsion tube mounting brackets.

7. Slide off the steel trailing arms.  You will notice that these steel trailing arms actually contain the steel torsion bar end caps that you see sticking out each side of the torsion bar housing.  You may have to remove the bolts holding the aluminum control arms to the torsion tube so that you can wiggle the aluminum control arms out of the way of the steel trailing arms.

8. Slide out the torsion bars.

9. Reverse this process for re-assembly (in my case - without the torsion bars).

The above process really isn't too bad.  It took me about 7 hours to do the whole job.  AND, there certainly is NO REASON to cut holes in the side of your car!!!

However, if you REALLY want to cut holes in the side of your car, I guess you could cut the steel torsion bar end caps off the trailing arms and pull out the torsion bars that way.  If you were to do this, you might need to weld in new circular end cap to maintain the structural integrity of the trailing arms.  And, you would no longer be able to use torsion bars on your car because this "end cap" houses the portion of the trailing arm that engages with the torsion bar teeth.

----------

From: Doug Donsbach dld@nssolutions.com 

Jeff Lamb wrote:

Not true, you can pop the caps off the end of the spring plate tubes and yank the bars out that way.  The end caps come out with a slide hammer.  This is a really common thing to do on 944 racecars and with some cosmetic caps to cover the holes it doesn't look bad.

----------

From: "Jeff Lamb" Jeffrey.J.Lamb@marshmc.com 

Excellent tip, Doug!!  I stand corrected.  I had NO IDEA you can yank the end caps off the spring plates with a slide hammer.

Subject: Re: recommendations for torsion bars, 1/12/00 R

From: Chris Bennet chris@a3ds.com 

When I went to larger torsion bars in my '86 Carrera I ignored Bruce A's recommended 22/28 and instead I tried to increase stiffness F/R by the same amount.  In my car the stock bars are 18.8f/25r so going to 22f/29r increased the stiffness by 1.87X front/1.81X rear.  The recommended 22/28 would have been 1.87r/1.57r stiffness increase making the front a lot stiffer than the rear.

I'm curious, is there a reason to increase the front stiffness more than the rear? I ask, because Kevin here is talking about doing just that; 19f/26r -> 23f/30r = 2.14f/1.77r stiffness increase. I think his front bars are really 18.8 so that would be a stiffness increase of 2.24f/1.77r.

Subject: Re: 944 T-Bars out the side, 1/12/00 R

From: Doug Donsbach dld@nssolutions.com 

"Rose, Revis CPO" wrote:

>Oh really?  This may be a little contraire to your experience, but this is what >I know about this subject.  I have owned a lot of cars over the years, >including a '77 924, a '79 924, and a '84 944 and I auto-crossed all of them. >The big difference between the '77 and the '79 (and this holds true for all '78 >and later cars) was the way the torsion bar carrier was attached to the body of >the 1977 car.  The early cars had those "holes" in the rocker panels.  Because >the torsion bar carrier was not intended to be dropped when changing the >torsion bar.  The bar was removed in the same fashion as a 911.  As an >improvement, the design was changed and the retaining plates where used to >mount the torsion bar carrier to the body.  The spring plates where changed >twice, and the each time it was to the arm attachment points or height >adjustment, not the splined receptacle that the bar plugs into, that never >changed.  That end cap is made of sheet metal, and can be popped out, exposing >the torsion bar.  Enough background for now.

----------

I've never been much closer to a 924 than looking at one in the paddock so possibly my response doesn't apply. If not, apologies to all for any more confusion I create with this post.

>Last January I indexed the torsion bars on my '79 924, a few of my lessons >learned:

>1. Torsion bar carriers accumulate water, e.g. the bars, the interior of the >carrier, and the spring plate will and in my case did rust.  Shush them with >grease when you installing them.

----------

The underside of the torsion tube is drilled with some holes that promote the entry of water and dirt (especially after any offs!) in the tube. What I usually do is run a swab of shop towels sprayed with brake cleaner through the tube until the tube is clean.  Bars should be painted with a durable paint on the outside and slatered with white grease. Hollow bars should be either removed every season for corrosion inspection of the bores or the bore ends should be sealed with silicon sealant after a liberal spraying with WD40.  Splines should be greased with a high pressure moly grease.

>2. This loose rust and dirt must be cleaned out of the carrier and spring >plate.  If you don't, guess what will happen to that sheet metal end cap on the >spring plate.  In my case, it sound like a "plink", followed by a, "What's that >noise?  Where did that round thing come from?  Oh Stink!"  I then disassembled >and reassembled that side of the rear suspension after welding in that end cap >back on.  The reason I welded it up was fear that the bar may work it self >loose and damage my car.  That end cap is what holds the bar in place.

----------

In a private email to the poster I told him that of course he would have to cross drill the tube end and put a 6mm bolt or a stout locking clip there to keep the torsion bar in place.  Sure, everything should be taken apart every so often and make sure that parts aren't getting ready to rust completely through, replace spring plate bushings, etc.  I have not seen problems with corrosion on the spring plates of the later cars but perhaps my examples (from the Southeastern US) lead sheltered lives.

>3. You can not remove the torsion bars though that opening.  Even if you >drilled the bar, and taped it to accept a threaded puller, you can't get it >out.  Why?  Because regardless of bar size, there 44 splines on one end and 40 >on the other.  Has anyone ever put one in backwards?  No, I don't think so.

----------

Indeed there are more splines on one end than the other (otherwise how would the bar be indexed in finer steps than about 9 degrees) but the big end is on the outside!  Note that most of the larger diameter bars are hollow with a 19mm bore. This easily accepts an expanding lead anchor type bolt and allows easy withdrawal of the bar.

Subject: RE: TORSION BARS, 1/13/00 R

From: "Rose, Revis CPO" RRose@d11.uscg.mil 

Steve, check out this web site: http://www.seko.ca/944more/torsbar1.htm 

I used it when I indexed my bars.  The car I did was a '79 with 200+K mile on it. The only thing keeping water out of the torsion bar carrier are the rubber bushings, but they do not make a water tight seal.  My spring plate end cap looked like the edges of the cylinder had been pressed to crimp the metal.  Factory bars are painted, but the quality is not all that great, and it was flaking off.  If you are building an all out ITS racecar, Doug's suggestion may be a good one for you.  Doug Donsbach may be right about the diameters of the inner and outer sides of the bars.  I don't know, and as soon as I do I will let the list know.  I do know that while fiddling with my T-bars that the outer end with 44 teeth would not plug in to the carrier.  I just figured that it was because the teeth aren't meshing because the receptacle has 40 teeth, and would not accept it.  I sure as heck, was not going to force it.  There are some 944 torsion bars around here and I'm going to measure them tonight.  One thing about this mod that must be said, is that in one since it would greatly facilitate indexing of the torsion bars, by not having to disassemble the carrier assembly each time ride height was changed.  This is a radical modification and may not be intended for a duel purpose i.e. street car.

Subject: RE: rear torsion bars & ride height, 4/24/00

From: "Tom Pultz" thomas.pultz@lightmail.com 

I assume you are installing larger torsion bars to go with the 250# springs.  I don't think there is any easy way to know how many splines one way or the other you are going to have to go.  To make any fine adjustments you have to rotate the inner splines one way and the other the other (they have different numbers of splines).

I believe the only way you can do this is to figure it out mathematically and then make a template to carry out the installation.  Doug Donsbach has documented this procedure previously.  Basically, the stiffness of the torsion bar is related to the effective diameter to the 4th power.  So, say I was moving from 24-mm bars to 29-mm bars.  The 29s would be (29/24)^4 stiffer, or 2.13 times as stiff.

In this example I would want to set the bars flatter so that a point on the spring plate moves a factor of 2.13 times less from full droop to fully loaded as it did previously.  You'll want to make some kind of template to record this information and index the bars correctly based off of a constant reference point such as the torsion bar end cap.

As for how much to flatten the bars to lower the ride even more... I'm not sure how you do that correctly since you have stiffer bars.  Porsche publishes a spec for how much the ride height changes for each one degree of change in the spring plate angle... and for the 944S, S2 and turbo all they give is one value of approximately 5 mm for each 1.0 degree change.  Since these cars all use different torsion bars I'm not sure how they only come up with one figure, but I'd probably start with this as an estimate.  Unfortunately, this means you'll have to convert from degrees on the spring plate to movement of your reference point.

Any experts who have done this feel free to chime in with how they solved the problem :-)

Subject: [951] RE: torsion bar diameter to spring rate calculator, 5/22/00

From: "Tom Pultz" thomas.pultz@lightmail.com 

<< Does anyone out there have the formula for calculating the effective spring rate given a certain diameter torsion bar? >>

----------

To do it accurately involves a lot of measurements.  As an approximation you can assume that a 25.5-mm torsion bar is about 175 lb/in at the wheel.  Then, for any other size bar you can take a ratio of the effective diameter to the 4th power and multiply this times the 175.  This will be close enough to make an educated guess.

For example: 29-mm bars would have a rate of: 

175 x (29/25.5)^4 = 175 x 1.67 = 292 lb/in

Subject: T Bars out the side, 7/13/00

From: LBUJENOVIC@aol.com 

I have done it I used a 1 5/8-inch hole saw and cut the very end of the torsion bar tubes to get at the TBARS.  Note the TBARS can not be removed with the car sitting on the ground OR even totally suspended in the air (either way the bar ends will grip the holder). Instead the car must be carefully raised with the wheels not completely off the ground. The stock bars are solid and one would have to drill the ends, tap and insert a 3/8 inch bolt with a ring and have a wrench or say a fence puller to remove them. This latter step I found too difficult. I ended up dropping the whole rear, installed solid bushings, camberballs, and hollow TBars. Now with the Hollow TBARS, and holes in the side of my car I can reindex easier but it is still not easy. TBARS are a bitch.

Steve 89 944NA PCA

Subject: Re: torsion bar thoughts sought... 8/22/00

From: "Cone Killer" drbriggs@home.com 

I would suggest the following URL:

http://www.connactivity.com/~kgross/944faqtb.html 

A couple of notes I wrote last weekend as I changed my torsions.

1. Center the ride height adjustment before beginning.

2. Measure the rim height above ground for most accurate measurements. If the tires are worn differently, the heights will be different. I adjusted air pressures until they were all the same.

3. Removing the rear section of the exhaust CAN make the operation easier.

4. I jacked up the tranny that is a BAD THING. If anyone has a better suggestion, I would like to hear it.

5. I removed the bottom shock bolts and the rotor assembly was easier to handle for me. This is optional depending...

6. On step 12, I would suggest removing the bolt INSIDE the fender well instead of the one right in front of you. You risk breaking the torsion arm rubber mount if done as suggested.  Don't ask me how I know.  Otherwise, use lots of Liquid Wrench or equivalent and BE CAREFUL!

The installation procedure is Haynes compatible, 'reverse of removal'. I took the opportunity to examine and repack the CV joints and install steel brake lines 'since I was in there'. The whole thing took 7-1/2 hours but I got lucky and had 1/2" of error on my first try. I adjusted it out with the ride height adjusters. I'll know how it drives when I replace the torsion arm rubber mount on the driver side.

Subject: Re: Torsion bar spring # values? 9/8/00

From: "Dave Studley" studley4@ix.netcom.com 

kracerx@yahoo.com writes:

<< Does anybody have a good way of figuring a Torsion bars equivalent spring # value?  I'm planning some future suspension upgrades and I'm wondering what a 26mm-30mm would equal?  What about hollow versus solid?  What is the stock '86 non-M030 951 torsion bar size, and what is the front spring rate? >>

----------

A torsion bar "rate" is proportional to its length and the fourth power of its diameter. For your 26mm and 30mm bars, assuming the active lengths are the same (length between the splined area), the rate of the 30 is 1.77 times the rate of the 26. If you are changing to a coil over, other suspension dimensions are required for the comparison. A hollow bar is not as effected as you might think if the hollow is within reason. If you send me the core diameter I will calculate (or if you are spreadsheet competent, I will send you the spreadsheet). Same goes for coil springs.

Subject: Re: Torsion bar spring # values? 9/11/00

From: Lee Lichtenstein lee@PMSales.Com 

FBoehmer1@AOL.com wrote:

>Stock front springs are 125#/in., M030's are 138.

>Rear torsion bars are:

>23.5 mm (stock 944)   = 126 # / in.

>24.5 mm (sport 944)   = 149 # / in.

>25.5 mm (86-94 951)   = 175 # / in.

>26 mm = 189# / in.

>27 mm = 220# / in.

>28 mm = 254# / in.

>29 mm = 292# / in.

>30 mm = 335 # / in.

>Hollow bars are dependent on the size of the hole.  I can't remember the >formula for calculating spring rate.  Check the spring supplier catalogs >(Automotion, Tweeks, etc), I remember they usually list the equivalent solid >bar rates.

----------

Automotion lists the following specs for the Weltmeister Tubular Torsion Bars:

REAR 924, 944, 968 (actual diameter shown in parentheses)

26mm effective rate
(27.6mm)

27mm effective rate
(28.5mm)

28mm effective rate
(29.4mm)

29mm effective rate
(30.2mm)

30mm effective rate
(31.0mm)

Subject: Re: Torsion bar spring # values? 9/11/00

From: Doug Donsbach dldonsbach@mindspring.com 

The stock bar on the '86 was 23.5mm. Here are the values for the wheel rates

that I calculated from measurements on the suspension:

Solid Bars




Dia (mm)  Rate @ Wheel (lb/in)

------------------------------

18.5           48

19             54

23.5          126

25.5          175

28            254

28.5          273

29            292

30            335

31            382

32            434

33            490

34            553

Hollow Bars ("standard" 19mm bore)

Actual         Advertised             Calculated

Dia (mm)    Effective Dia (mm)  Effective Rate @ Wheel (lb/in)

--------------------------------------------------------------

27.6             26.0                   189

28.5             27.0                   220

29.4             28.0                   254

30.2             29.0                   292

31               30.0                   335

32               31                     382

33               32                     434

You can easily just ratios to calculate the rate from any bar.  Just subtract off the 54# contribution from the 19mm bore if you are using a hollow bar.

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: Torsion bar spring rate (951) 3/3/01

From: Doug Donsbach dldonsbach@mindspring.com 

I've measured the critical dimensions:

Spring plate pivot center to spindle center: 16.25"

Torsion bar length (between spline roots): 24.75"

Here are the rates I calculated using the formula in Milliken. I would really like to have someone verify the dimensions and also the calculations. The hollow bar values assume a 19mm bore:

Dia (mm)   Solid     Hollow

10.0        3.96       ---

18.5
     46.42       ---

19.0       51.64       ---

23.5      120.86      69.21

25.5      167.56     115.91

28.0      243.58     191.93

28.5      261.45     209.8

29.0      280.28     228.64

30.0      320.99     269.34

31.0      365.97     314.33

32.0      415.53     363.89

33.0      469.96     418.31

34.0      529.56     477.92

Subject: RE: Torsion bar swap almost done, 3/4/01

From: "Tom Pultz" thomas.pultz@lightmail.com 

<< The reason for not keeping the stock rate torsion bars is that there is a complex interaction between the Tbars and coilovers.  If you use the Coilovers as 'helper' springs as they were used by Porsche then you have a variable rate system (unless you reindex the Tbars. >>

----------

This is the problem I had when I installed my rear Koni 3012 coilovers.  I thought they could just be added without re-indexing the stock S2 24mm torsion bars.  They couldn't... the high pressure gas shocks raised the ride height one inch.  In order to get it right the shop had to do the job twice, but now I have the rear coils loaded about 1" compression at static ride height.

With 275 lb/in helper springs I should have roughly 305 lb/in or maybe a bit more at the wheel.  It's not a perfect system... sometimes I feel the rear end gets out of sync in certain types of corners on the street.  On the track it feels fine so far, but I may consider pulling the torsion bars altogether.

I'm curious what effectiveness you are using for the rear coils.  I have assumed they are only about 60% effective at the wheel.  Thus, my 275 lb/in helper springs add about 165l b/in to the wheel rate, giving me about 305 lb/in total. If I pull the bars I'll probably need about 500 lb/in rear coils.

Let us know how you like the Leda shocks.  Which ones did you get, and what bushings are you using on the spring plate?

Subject: Indexing Torsion Bars, 10/23/01

From: Steve Petty "myatuck" myatuck@cabarrus.com 

I've done the 86's twice. Once with the 23mm stock bars, once again when I installed the new 26's. Once out of the car, once under the car. Both times, I got away with only moving the inner spline.

Now, before I get the '86 aligned and with the new 16" wheels/tires, I want to drop the rear another half an inch. Unfortunately, I've already used the travel provided by the eccentrics so it is back to the bars, pray to God, one last time :)

I realize, thanks to Marc Berlanger and Doug Donsbach, that if I spin the inner spline one notch and then the outer the opposite direction one notch, I've got myself a 50 minute change. And Marc's experience has worked well for me so far, so I'm figuring each 50 will get me about 6.5mm of final movement. With a half an inch being 12.7mm, I'm going for 150 minutes of movement for a total of 19.5mm or about 3/4" which should give me my half inch and a bit of future movement in the eccentrics. Conversely, 200 minutes is 26mm or just over an inch that I’m afraid is too much.

Sound about right?

And, I'm thinking out loud in email form, 9 degrees per inner spline, take away one outer, leaves 50 minutes. Is it as simple as moving the inner spline 3 notches CCW to drop it, then the outer 3 splines CW to take away all but 150 minutes and ergo, about 3/4 of an inch?  Or do I have it mentally screwed?

Subject: [racing] Re: more 944 coil spring calculations, 11/30/01

From: "Jason@Paragon" jason@paragon-products.com 

<< I thought Weltmeister and Sway-a-way were the some company??? >>

----------

They aren't the same company but Sway-A-Way is a supplier for Weltmeister. It's kind of odd that Sway-A-Way makes both the solid and hollow bars but markets the solids as Sway-A-Way and the hollows as Weltmeister. Go figure.

Subject: Re: torsion bar rocker panel modification, 11/24/01

From: "Claus Groth" bora450@gte.net 

I have done this to my track car.  It could probably be done without dropping the torsion tube but drilling the inside holes would be difficult.  I recommend dropping it even though it means disconnecting the brake hoses and bleeding again.

While on a level surface, a carpenter's square can be used to mark the floor below the center of the torsion tube end cap.  A line drawn on the floor, or a straight strip of masking tape, will provide location for the body holes.  the body has double wall there so two holes must be drilled on each side, the inside one having a different center than the outer one.  I had to purchase 100 2" caps for the four that I need so you are welcome to some if you decide to proceed. BTW, many caps will not fit due to the close proximity of the outer and inner sheetmetal.  To fit correctly, I used a 1-3/4" hole saw and used a drum sander to enlarge to 2".  A 2" hole saw will make a hole larger than 2".)

I removed the torsion bar end caps and drilled a hole in the center of each cap and used a slide hammer to remove the end.  I tapped the outer ends of the torsion bars with a 3/8-16 thread.  Reinstall everything.  Find some plastic caps that will fit over the ends to protect the grease on the torsion bar splines. I found that Bac-O lids with the threads removed fit perfectly.  I hose clamp them in place.  Most important, they are red and coordinate with the body color.

I purchased two 3/8" x 8" long eyebolts that have locknuts included.  I screw the eyebolts into the torsion bars and tighten the locknuts.  The "Eye" is outside of the body.  To adjust, raise one or both sides on jack stands.  Raise a trailing arm slowly, wheel and tire attached, until the eyebolt is loose.  The torsion bar will slide out easily and the eyebolt turned to the desired location, say one tooth counterclockwise.  Slide the torsion bar back in until the outer spline starts to touch the end cap.  Raise or lower the trailing arm to the desired height and slide the torsion bar all of the way in.

I am so pleased with how easy it is to adjust ride height that I will do the same to my daily driver when I have to drop the torsion bar for any reason.

