
SUSPENSION - SWAY BAR
Swaybar specs: ?

Front

944 1983-88
- 23.5mm

944 1986
- 24.5mm (Sport option)

951 1986
- 22.5mm solid or 24mm x 3.7mm tubular

951 1987-88 - 25.5mm x 4mm tubular (non M030/M758)

951 1988-89 - 26.8mm x 4mm tubular (M030/M758)

TS  1988
– 25.5mm

S2  1989-91
- 24mm

S2  1989-91
- 25.5mm (Sport option

Rear

951 1986-88 - 18mm solid

951 1989
- 16mm solid

TS  1988
– 16mm

Subject: Re: Sway Bar Adjustment

Todd Leen wrote:

>Many times you might adjust the rear bar looser to get a better grip on the >front of your car, or vice‑versa.

>

>Isn't this backwards?  Making the back more compliant results in proportionately >more weight transfer at the front.  Consequently the front sticks LESS well.

----------

You are correct.  I meant to say to tighten up the rear to make the front stick better (increase oversteer).




Don Istook

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

From: timmins@warthog.us.udel.edu (Steve Timmins)

Subject: 944/968 Stabilizer Bars (swaybars)

All Porsche 944 and variant front sway bars are hollow.  As you may know, torsional stiffness is a function of the FOURTH power of diameter.  This can be used for torsion bars and sway bars.  If the bars are hollow, you merely calculate the stiffness for the missing part and subtract.

Since you are only interested in ratios, material properties are irrelevant, as are constants such as PI, or whether you are using a radius or a diameter.

I do not know the wall thickness. Assuming the same wall thickness (say 2mm) you can use the following formula:

      30^4 ‑ 26^4

R = ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

    26.8^4 ‑ 22.8^4

1.43 or 43% stiffer.

Assuming 4mm wall thickness, you get 1.47%.  This is because the outer diameter dominates due to the fourth power.

If both bars were solid, it would be 57% stiffer.

I would say 45% would be a pretty good guess.

BTW:  If you unload your 26.8, I could use it for my '87 that came with a 24mm hollow.  Remember to get the drop links as the stiffer the bar the harder the durometer of the drop link and stabilizer bushings.

Steve

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

From: barry.lenoble@peri.com  (Barry Lenoble)

To: shaungray@usa.net 

Subject: sway bars

All 944's have a front stabilizer bar. The stock size bar is 20mm (I think). The rear stab. was an option. I do think most cars came with it, but not all did. Stock size is 14mm.

The stabilizers improve handling by preventing the car from leaning so much. A common performance upgrade is to install larger stabilizer bars. In stock form, a 944 will understeer. By installing a larger rear stabilizer, the car will understeer less. You can install a 16mm rear bar from a 944 turbo S. Used, they cost around $75.  Other rear bars from Porsche were 18mm

You can also install a larger front bar. Various 944 front bars from Porsche were 21.5, 22.5, 23, 24, 25.5 and 26.8, and 30mm.

Barry Lenoble, barry.lenoble@peri.com, 89 944 Turbo

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

From: "George Beuselinck" georgeb@mhv.net 

To: "BadBob951" BadBob951@aol.com 

Subject: RE: '86 vs '87 and later A‑arms/sway bars

The factory swaybars all have the same dimensions (except for the diameter of the bar), so will fit any 944 from 1983 to 1991 (my personal direct observation). Can't say for 924 cars or 968, but they also might work...


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

From: paul.foster@micromuse.com 

To: azimk@microsoft.com 

Subject: Re: Weltmeister bars

The Weltmeister bar was specifically designed for the post 85.5 cars. I used one on my '84 944 with steel control arms (snapped 2 while autocrossing) and later with aluminum control arms from a post 85.5 car.  The mounting to the aluminum arms is clearly superior. The attachment to pre‑85.5 cars entails drilling a hole in the steel control arm which creates a stress riser and is typically the failure point when the control arm does fail (at least it was for me).

The big issue with using a larger swaybar on any 944 is that it will eventually break the control arm if you do not do something to counteract it, such as going to stiffer springs, or reinforcing the control arms, or going to Fabcars or another alternative that is stronger.


Paul Foster, '89 951

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

From: Doug Donsbach dld@nssolutions.com 

Subject: Re: torsion bars on 951

To: BadBob951@aol.com 

> As many have, I have upgraded my '86 951 to 250# springs in the front.  My >question is, what is the best size torsion bar to match them?  I'm considering >29mm.

----------

Yeah, 28mm ‑ 29mm is a good match. BUT, given that changing the things is a PITA, if you think you might want more front rate, now is the time to make the change and put the bigger bars in!



Doug

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

To: scheherazade@earthlink.net 

From: lee@pmsales.com (lee)

Subject: Re: 944 TS rear sway bars

Can someone tell me the diameter of both the 88 944T and 88 944TS rear sway bars?

----------

According to the sales brochures I have, they both came with 18mm rears and 22.5 mm fronts (ditto for the '86 Turbo), whereas the NAs came with 18mm rears and 20mm fronts.




Lee Lichtenstein Lee@pmsales.com 

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

From: barry.lenoble@peri.com  (Barry Lenoble)

To: scheherazade@earthlink.net 

Subject: Re: 944 TS rear sway bars

>Can someone tell me the diameter of both the 88 944T and 88 944TS rear sway >bars?  TIA steve meltzer  '88 944TS

----------

From the factory book (and from personal examination), the 88 'standard' turbo has an 18mm rear bar, the 88 turbo S has a 16mm rear bar.  The turbo S has larger front torsion bars (23.5 vs 25.5), so I guess Porsche thought it was OK to use a smaller rear sway.

Many turbo S people upgrade to a standard turbo 18mm bar. In fact, I have one that I'd be willing to sell for $75. It makes the car turn in faster, and reduces understeer a good amount.

Barry Lenoble, barry.lenoble@peri.com, 89 944 Turbo, Alpine White

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

From: Azim Sahu‑Khan genghis@bigpond.com 

Subject: 951 Sway bar question

>Here is a question for the 951 aficionados on the list. The following >information is taken straight out of the spec books and I would be interested >to hear other folks views on the matter.

>

>The 220hp 951 had a 22.5mm solid stabilizer in the front (this went up to 25.5 >in 1987). You also had options of 24mm tubular, 25.5mm tubular, and 26.8mm >tubular (M030).  The rear bar was 18mm standard and I think the M030 had a 20mm >bar.

>

>For the 250hp model (and the S2) the front bar went up to 26.8mm standard but >the rear bar went down to 16mm standard.

>

>So the question is, did Porsche increase the size of the torsion bar in the rear >with the later 951 or was this reduction of 2mm on the standard car to make the >handling better for the 'average road punter'?

----------

The turbo S cars, and the 88+ M030 cars have 25.5 mm torsion bars, compared to 23.5 on the standard turbo, and 24 mm on the S2.  However, my car understeered a lot with the 16mm bar. Upgrading to an 18mm bar was cheap and easy, and made the car handle more neutral.

Barry Lenoble

----------

Don't mean to "split hairs" or if this info is applicable to your situation at all, however:

23.5mm for 944 
83‑88

24.5mm for 944 
86‑86  w/factory sport option

24mm   for 944S2
89‑91  standard suspension

25.5mm for 944S2
89‑91  w/factory sport option

25.5mm for 951
86‑90

Ralph

----------

According to PCNA, the 951 from 86 to 88 had 23.5 mm torsion bars... Only the M030, the 88 Turbo S, and the 89 Turbo had the 25.5 mm torsion bars...


George Beuselinck

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

From: SLab1 SLab1@aol.com Jon

Subject: Torsion bars

regardless of the stock torsion bars size  in the 944/951 series, its probably too small for serious autocrossing, therefore I would like to offer my Sway‑A‑Way 28mm side/direction labeled bars for sale at $175. + shipping, as I have now gone to full coilovers.  They're a bitch to put in, but make a real difference!



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

Subject:  Re: slipping front sway bar, 6/27/98

From: Kevin Gross kgross@connact.com 

A better solution on the Weltmeister bars is to use split, stainless steel shaft collars.  They do not chew up the bushings, rust, and keep the bar located.  I believe that several front drop link failures I've seen can be attributed to the sway bar sliding enough sideways to catch the coil spring.

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

Subject: Re: <951> Harder sway bar bushings?, 8/24/98L

From: falcon@wolfenet.com (Tom Pultz)

"Rob" <motor@cadvision.com> wrote:

>Does anyone offer hard rubber or urethane sway bar bushing for a 951 with M030 >suspension?  I need to replace a couple of my original bushings and would like >to upgrade.

----------

Based on the mods I saw on Denny Voss' car, I'd opt for standard bushings and then add some type of front sway bar reinforcement like the Kelly‑Moss ones Denny has.  The sway bar mount at the body is pretty flimsy, and KM makes some substantial triangulated brackets that hold the bar in place much better.

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

Subject: re: Noisy Suspension (solved) 12/28/98L

From: "Kevin Gross" kgross@connact.com 

>I had purchaced the 200# springs from Autom***** and would like to know what >size torsion bars to install in the rear?

----------

My experience has been that with this 210# spring and the Weltmeister bars,

a 24.5 mm torsion bar works well.  Here's a spreadsheet I did some time ago:

23.5
180

24.5
213

25.5
250

26
270

27
314

28
363

29
418

30
479

The spreadsheet was based on a few data points and interpolation by using

Puhn's formulas for computing spring rates.  Other list members should feel

encouraged to disagree with me!  (Like I need to add that encouragement.)

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

Subject: Re: Sway bar bushings, 2/17/99L

From: "Stephen Aitken" steve.aitken@bigpond.com 

The part number for the sway bar bushings is correct, but BEWARE.  The last digit specifies the size of the hole in the middle, and hence the size of sway bar it is intended to fit.

The bush itself has only the first 10 digits printed on it, and you need to measure the bar diameter to determine the last digit. The local dealer told me it could be any of four diameters, but when I measured the sway bar on my S2 it wasn't any of the possibilities he quoted!

As a starting point; 

951 343 794 04 specifies a 26.8 mm bar (this fits '89 S2)

951 343 794 02 specifies a 25.5 mm bar (this fits '87 951) 

The remaining possibilities are left as an exercise for the reader :-)

Subject: re: stablizer bar mounting, 3/28/99L

From: "Kevin Gross" kgross@ConnActivity.ConnActivity.com 

There is an issue, in my opinion, with the Weltmeister front sway bar kit with respect to the way that it attaches to the frame rail.  Not sure from your message what kind of sway bar you have on your car, factory or Weltmeister.

The Weltmeister has two 56 mm long tubes ("stand off spacers") on each side that locate the "bushing plate", using terms from their instructions.  These two tubes end up putting big point-pressures on the frame rail and have in a number of cases led to fatiguing and cracking.  The factory sway bar bracket does not seem to have this problem, it has a foot that spreads the load across the width of the frame rail a bit better.

I've worked around the Weltmeister issue on my own car by first having a body shop pull, weld, and seal the rail.  I have also replaced the stand off spacers with shorter ones and a 0.250" plate that goes between them and the frame rail. I do in fact sell this kit - shameless plug!

Subject: Re: 944 stablizer bar mounting, 3/29/99L

From: Don Istook istook@airmail.net 

>When I was changing my oil the other day I noticed that the stabilizer mounting >bracket has pushed through the body? It is completely lose and can be pushed in. >I can see the back mounting plate moving with the bracket. And I have no idea >how this could have happened? Improper lifting techniques (local shop). Going >over a pot hole or bump?  Well the real problem is how to fix it, or I should >say how to repair it the PROPER way.  MIG weld a new plate on ? Will it match >the other side? (Which is perfect by the way)  It actually popped a approx. 2" >by 2" hole through the body odd shaped but a very clean break.  Please share >your thoughts with me on this. I will get it repaired but want it done the right >way.  Mike Kehr 86 951

----------

Mike, the best repair is to weld a steel plate to the car.  I premake the plate with weldnuts already on it, and then weld the plate to the car.  If you are concerned about preload, you can modify the holes in the lower portion of the bracket and adjust the swaybar mount up so the alignment/preload will still be correct.  Be sure and clean everything very thorough before and after welding and repaint the area.  I have seen this quite frequently on race/street/track cars with the Weltmeister bars, but I have seen it on normal street cars.

I bought a new 22mm Weltmeister rear bar and a used 28mm Weltmeister front bar. I like the rear bar (there is a 20mm 3way adjustable factory bar available for about $100 or so).  I like the effect of the front bar, but don't like the way it mounts.  It's really heavy to.   Your stiffest factory option would be the hollow 30mm front sway bar which is supposed to be like the weltmeister bar adjusted as soft as possible (Which is where I had it when it was on, and is an incredible difference from the 24mm bar (the 30mm bar can be had for about $350 from dealer).

I have yellow Koni's all around, and in the front I also went w/ camberplates, adjustable strut collars, and 2-1/2" dia 250# springs.  I like the 4 wheel coilovers that Huntley's advertising, and they valve them to your taste.










BadBob, '86 951 2.8

Subject: Re: Anti-rollbar theory? 5/10/99R

From: "Barry Lenoble" lenobleb@symbol.com 

With all the info given on this subject, I'm surprised no one mentioned this reason for larger swaybars:

When the car leans in a corner, your tire alignment goes to hell. You want the tire to be square on the pavement, so the entire width of the surface is providing grip. As the car leans, the inside tire goes towards extreme negative chamber, and the outside tires moves towards extreme positive chamber.  The result is that you lose possible traction because you're only using 1/4 or so of the available tire surface. Additionally, the tread that is on the road quickly becomes overheated (it's doing 4 times the work it's designed for) and you lose even more grip (and treadwear increases astronomically).

With larger swaybars (or springs, or a lowered car) the lean is reduced, and the tires stay more square on the road. Theoretically, the end of the car with the larger swaybar loses grip due to weight transfer (the outer tire gains less grip than the inner tire loses), but in reality, the fact that the tires now have more rubber on the road makes a significant difference.

If you're really interested in the subject of swaybars and suspensions, you should pick up a book on the subject. One of the better ones (IMHO) is Don Alexander - Suspension Techniques - or something like that.

Subject: Re: Sway Bars. 5/10/99R

From: Paul Foster pfoster@gdi.net 

Here is the list off of suspension changes and what they do (off my

handy dandy BFG wallet card):

To decrease understeer:

Bigger front tire

Smaller rear tire

More front wheel camber

Less rear wheel camber

More front toe out

More rear toe in

More positive front wheel caster

Softer front springs

Harder rear springs

softer front swaybar

Stiffer rear swaybar

Weight distribution more rearward

And here are the controversial ones:

FOR BFG R1s only:

Lower front tire pressure

Higher rear tire pressure

AFAIK, for all other tires

Higher front tire pressure

Lower rear tire pressure

To increase understeer do just the opposite for al the above...

Subject: sway bars thread continues. 5/10/99R

From: PDQCARRERA@aol.com Ross

Shush now -- you're giving away a well kept secret here. Everyone knows bigger is better - right? Not! Actually you are sooooo right, and the smaller the sway bars the better, but that means you have to spring the car beyond the street driving comfort level. So as a compromise one must make up for it with BIG sway bars...   But I've noticed that as most DE / Racers start springing their cars harder and harder over the season(s) (gotta go faster, gotta go faster) they forget they can reduce the size of their sway bars accordingly.

Subject: Re: sway bar woes, 6/10/99L

From: "Barry Lenoble" lenobleb@symbol.com 

IMHO, the best combo is a Porsche front swaybar, and the Welt rear bar. You only need to adjust one side (to balance the other) so the rear Welt will do that. The front Welt bar is heavy, and I do not like the mounting method. The Porsche front bar is more elegant, lighter, and is less likely to bend the drop links.

The Welt rear bar is MUCH more expensive than the Porsche bars, so be aware of that.

I am running a 30mm front bar and a 20mm rear bar. Both Porsche parts. My car is pretty neutral, with a touch of oversteer.

Note that if you go with fixed swaybars, you do NOT want the turbo S rear bar. The turbo S front bar is the one to get, it's 26.8 mm. The turbo S rear bar is only 16mm. The turbo S came with larger torsion bars, but the 16mm rear bar is too small. The 18mm rear bar from a regular turbo is a much better choice.

Your choices are:

1. Welt front and rear <- IMHO too expensive, I don't like the front.

2. 26.8 front, 18mm rear <- should work well, can get the rear for about $100, and the front for about $200 (both used).

3. 30mm front, 20mm rear <- front is about $350, rear about $150

4. Porsche front, Welt rear <- the rear welt is about $300.

Subject: Adjusting Handling, 6/30/99R

From: Walter Fricke FrickeW@ci.boulder.co.us 

Vehicle dynamics are fascinating (if you like these kinds of challenges), and can get pretty complex.  One of the books on the subject I have acquired is a massive SAE tome complete with enough calculus to make Einstein pause.  I am glad I got it even though I can only understand maybe a quarter of it.  My favorite is still Fred Puhn's “How to Make Your Car Handle” or something like that, though I haven't read all the books on the subject and don't dispute the views of others who have and nominate someone else.

I think most of us start off with something simple, like the nice chart Automotion puts in its catalogs: To reduce oversteer or increase understeer, tighten the front sway bar or loosen the rear sway bar.  Etc. No theory, just do this, do that.  Then we get to wondering why this happens, as did Matt when he asked the question which reved us up to try to give answers - why would stiffening up one end of the car help the other end stick better going around corners?

If you view this as a mathematical proof, it is a long equation with a lot of variables, and I always get lost at points along the way.  But I think I have figured out a few short cuts that help to keep the mind pointed in more or less the right direction, which I will share.  This focuses on the end to end (or front/rear) question posed, which is only part of squeezing everything there is to be had out of the handling of a car.  But we are discussing cornering here.

The first thing needed is an understanding on how weight affects the ability of a tire to stick to the pavement.  Weight is what a hypothetical scale under each tire would see at any given moment.  However, we have to simplify.  Downforce looks to the scale just like a lead weight or any other thing with mass.  But downforce has no mass, so it doesn't contribute to inertia.  Inertia is the enemy of, among other things, cornering.  So we will think of a car with no downforce, and our weight is only that caused by the mass of the car and driver, all of which pretty much wants to go straight ahead at all times.

When turning, it is the grip of the tires which resists the inertial forces.  So the next question is, doesn't more weight make a tire grip better?  Isn't that what downforce does?  Well, no and yes.  Since the downforce contributes no inertial mass, it does improve grip without any offsetting tendency to want to go straight.  However, it turns out that if you add weight (mass) to a car, while that will improve the overall grip (you have to push harder to get a stack of ten books to move than a stack of only five of the same size) that improvement will be exceeded by the extra inertia, and the car will not corner as well.  Mind you, at this point these are generalities - there are instances where a car is set up so poorly that adding weight in the right spot will improve performance.  Pickup trucks in the snow, for instance, or the famous lead bumper inserts on the first 911s.  But more weight in a nicely balanced car is a detriment.  Lighter is better in every respect (as long as the car is still

"crashworthy").

How does this not very astonishing proposition relate to understeer and oversteer?  I'm getting there.  

Now we divide our car into ends, and the ends into sides.  At this point you ask the following question: since weight transfer from side to side due to body roll and suspension action and so on doesn't increase the car's mass, and since more weight on a tire does make it stick better, why does it matter that you are cornering so hard that both inside wheels are off the ground and only the outside wheels are resisting the inertia and gripping the pavement (assuming you could design a suspension to keep the tires pretty flat the while)?  Dragsters accelerate best with about zero weight on those front wheels.

Well, it turns out that the relationship between grip (loosely used as the ability of a tire to resist or overcome inertia) and weight is not a sort of one to one proposition: While adding weight does improve grip, twice as much weight does not mean twice as much grip.  The books sometimes give graphs showing this. It may be a result of something as simple as the tire patch size and the construction of tires - that twice as much weight on the tire does not result in twice as large a tire patch.   But it probably isn't that simple.  Doesn't matter, because we can take it as part of the sacred tablets of automobile engineering and just memorize it and use it as an axiom, so to speak.  (Longer term list members will recall an extended hullabaloo about this last year which was not the result of some being much more or less knowledgeable, but of how a particular coefficient was differently defined by various experts, which obscure

point someone really savvy - not me for sure - finally spotted and peace reigned again on the list.)

So now we can see that our car would corner better if some of its weight were on those two tires up in the air, and maybe best if it were split evenly amongst them.  That, however, isn't going to happen in our Porsches.  Some weight is going to be transferred from the inside tires to the outside tires.  We can live with that - think of the 911s you have seen with the inside front up in the air cornering merrily at a good clip.  I think I have seen a 944 doing that also. And we can use it to help set up our cars.

The sway bars (anti-roll bars to some) resist body roll by, as has been pointed out so nicely, pressing down on the outside tires and lifting up on the inside tires.  Hence the 911 with lifted inside tire.  

Assume a car which is tail happy (oversteer) when you try to apex that nice smooth and simple, but kind of sharp, Corner 4 on whatever road course at 60 mph with front and rear sway bars set in their middle positions, with each doing half of the work resisting body roll, and hence each outside tire doing more than it wants to do, and each inside tire doing less than perhaps it could.  But with the result that, on our hypothesized particular car, the rear pair of tires are not up to the job of resisting the inertial forces (or side forces) placed upon them, and hence they are sliding sideways some (and likely to slide a lot more very soon if we don't do something with steering and throttle).  

What could we do back in the pits to reduce the weight on that outside rear tire? If we loosen the rear bar, the rear won't be resisting roll as much as it was, and maybe we can get it to transfer less weight to the outside rear tire, and to carry more weight on the inside rear tire, and so stick better at that end of the car.  This will, of course, mean that the body of the car will lean over more (roll more), because there is less to resist this.  Let's assume this extra roll is bad (empirically, because we still can't get through the corner at 60 or whatever).  So we can tighten the front some, and it will resist the extra roll which loosening the rear caused.  Now (we hope), the car will still roll no more than before, the rear will stick better because the weight it carries (remember we haven't transferred any weight away from the rear to the front here) is more evenly distributed between the two rear tires.  Viola, we can go through at 60!  

Of course, now we want to do 65.  So we try that, and lo and behold we have understeer - the car pushes.  How to get rid of understeer?  Loosen the front and tighten the rear.  But we just did the opposite to get rid of oversteer.  Egad. Well, as a practical matter the tactic might be to do just a little of this - maybe we did more than we needed the first time around.  So we fiddle around with settings, and find that after a while maybe we can get to 62.  So we can apply to Penske for a crew chief job, right?

Anyway, what this illustrates, I hope, is that it is the relationship between how much work one end of the car does relative to the other end of the car in resisting body roll which allows adjusting handling by adjusting roll stiffness. You are degrading the grip at one end to enhance it at the other, or vice versa. Softening the bars at one end degrades the grip at the other.  I think the term "roll couple" applies here, and if you slip that into your bench racing in the right way people might think you really know your stuff.   

Changing the relationship between the front and rear spring or torsion bar rates should have a similar effect on handling, and for largely the same reasons.

When you have no surplus grip at either end, well, to do better you will have to do something else to increase overall grip - stickier tires, for instance, or wider ones, or optimizing tire pressures if they weren't already, or fiddling with shocks to keep the tires on the road more or improve transient effects, or using a better camber setting, and on and on (so maybe we aren't quite ready for that Penske job yet).

Anyway, this is the chain of reasoning I use when I want to remind myself why the Automotion rules of thumb are what they are.  Doubtless there are some errors here, some due to my lack of knowledge and understanding, and some the natural result of simplification.

Subject: Re: Sway bar bushing lube, 10/7/99L

From: "Jeff Smith" jrossell@mindspring.com 

Use a special poly grease specifically for this. Prothane makes some, and it works, as I have over 20k with nary a squeek.

>Previous owner gave me a new set of progressive springs for the front, should >I install them, do they really help?

----------

Absolutely install stiffer springs. It is my feeling that 944s are very badly undersprung on the front. Going to 300# coil-overs on the front actually reduced my understeer my making the fronts grip more. If anything, the car became a little more tailhappy instead of the understeering pig it was before. This is not true on bumpy roads where the lack of compliance is a factor, but on autox and opentrack work, it really transformed the car.

The shocks and struts actually influence the behavior of the car in turns a great deal, as anyone who has cranked the damping way up can tell you.  Stiffer compression damping will actually increase turn-in, at the expense of some compliance, Whereas increasing the rebound will eventually cause the car to "jack down" on repeated corners. Not fun unless you are trying to freak people out. I did this to my friends Falcon, and by the end of a 10-cone slalom he was on the bumpstops. I thought it was hilarious. He, for some reason, was not as amused. Also, stiffer shocks will not reduce body roll, but will control the transition of the car as it rolls in a much better fashion.

Subject: Charlie Bars, 10/26/99R

From: Ed Mineau pcaracer@sisna.com 

Try: 

Wrightwood Racing

1401 Vanguard Drive

Oxnard, CA 93033

805-385-7191

Fax: 805-385-7194

Bruce Anderson's book, Porsche 911 Performance Handbook has a lot of phone numbers and addresses in the back.

Subject: RE: Web address for Charlie Bars, 10/27/99R

From: Joe Hayden jhayden@metrowerks.com 

I believe that these are made (or at least sold) by SmartRacing Products.  Check out their site http://www.smart-racing.com.  I just bought a wrench that they make for installing turbo tie rods on a Carrera, great quality.

Subject: Charlie Bars, 10/30/99R

From: PDQCARRERA@aol.com 

Steve Alarcon of Suspension Specialties/Johnson Alignment is a good source for Charlie Bars.  He knows Charlie Spira as well as just about anyone I suppose.

e-mail address: SUSPSPEC3@AOL.COM   or call (310)370-6301.

Subject: Polyurethane front swaybar bushing, 11/12/99l

From: hensonator@yahoo.com Matt, ’86 951

I recently purchased a set of polyurethane inner front sway bar bushings from German Parts and Restoration.  They advertise in Excellence.  Anyway, they have these bushings available in all of the Porsche standard sizes.  Mine were 26.8mm. They were $48 + shipping.  They were shipped the same day I ordered them.

Installation was pretty easy.  I did remove the bar but I think that it's possible to install without doing this if you cut your old rubber opens off.  They fit very precisely.  I used an anti-seize lube between the bushing and bar.

The results?  Pretty Good.  I don't hear any noise from them (yet).  It's hard for me to tell what performance benefit they give since I also replaced the front struts and adjusted a loose wheel bearing.  But, considering that my old bushings were binding badly I think that it must be an improvement.  My main goal was to get something that wouldn't get destroyed with oil and PS fluid.

So I give these two thumbs up for fit, initial quality and lack of noise.

No association to GPR except as a customer.  But let me say, it's nice to find another Porsche shop that seems to care about customer service.  Here's my current list of recommended places:

Good places to shop: GPR, Paragon Products, Zims, 944 Ecology, Parts Heaven, Don McGill(?) Porsche in Houston

Bad Places to shop (IMO, from my experience):Auto Atlanta, EuroProducts

Subject: Re: Injector wiring, 11/12/99L

From: "TonyG" toeknee@brandx.net 

You can see photos on my 951 website at:

http://modigliani.brandx.net/user/toeknee/engine.htm 

I purchased some new injector "boots", wire terminals (that came with the actual plastic connectors that snap into and on the injectors), some blue "fire braid" wire sheathing.

I fabricated up the injector "pig tails" for installation on my kitchen table. Use lots of shrink wrap on each solder joint.

I make the splice into the wiring harness under the black plastic cover.  See the website for more photos.

Take a look then email me back and I'll answer more questions.

Call RMS Engineering in Van Nuys (818 area code) to order the injector connectors, wire connectors, connector boots.  The total cost is about $25.00.

Go to a local Pep Boys for the Fire Braid (about $10.00 for a roll).

Get some small and medium sized shrink wrap (don't remember exactly what size, but you need some for each wire splice and a larger size for the 2 injector wires and firebraid so that when the new wiring comes out of the new rubber connector boot, it looks clean and water tight).

Subject: Re: SwaybarS, 11/14/99L

From: Steve Weiner porsche@rennsportsystems.com 

You will likely receive a good number of opinions on this one but I thought I might offer the benefit of our experience.

IMHO, you are right about the Weltmeister swaybars. We do not use them on any serious street car, much less a race car anymore. You get what you pay for.

Both the Charlie bars and the TRG ones are very fine products and would be the preferred item. Each brand offers a modular system; that is, 4-5 sizes are made in differing wall thickness that allows one to change swaybars and re-use all of

the mounting and adjustment hardware since the OD of the bars and their associated bushings are the same. TRG bars are slightly less expensive but other than than that, both will work very well for you.

Take a look at http://www.rennsportsystems.com/~porsche/1-sb.html to see some

of these superb components.

I would recommend either the TRG "A" bars for your car or the Charlie #1's on a narrow-bodied combination street-track-AutoX car. Both of these setups will have a good range of adjustment that compliments your torsion bar size.

Subject: Re: Swaybar specs, 11/21/99L

From: steven.vaningen@gte.net Steve Van Ingen, '89 951

951 swaybar specs:

Front

1986 - 22.5mm solid or 24mm x 3.7mm tubular

1987-88 - 25.5mm x 4mm tubular (non M030/M758)

1988-89 - 26.8mm x 4mm tubular (M030/M758)

Rear

1986-88 - 18mm solid

1989 - 16mm solid

Although the front bar increased in size, the rear bar actually decreased. 

It looks as if Porsche was after a little more rear end grip with the later 

models, perhaps due to the additional HP.

Subject: re: rear stabilizers change! 1/23/00 L

From: Dan Nguyenphuc danno@smartlink.net 

>I know that the torsion bar swap takes ~12 hours but how long it takes to >change the rear stabilizer and how difficult it is?  PS what about the front >stabilizer? Is it easier to change it?

----------

The rear one is REAL easy; shouldn't take more than 15-20 minutes. I upgraded mine to the 28/22mm Weltmeister set a couple of months ago. The front one took about 3 hours. I had to take all those annoying bolts off for the belly pans. My suggestion is to adjust and put the end-links on first. This makes threading the end-link through the A-arms easier. Then the D-bushings, clamps and centering hose-clamps last.  Make sure you tighten down the hose-clamps that centers the bar real tight. Mine weren't tight enough and the front bars ended hitting the body and the rears rubbed the spring-plates. Also with the harder bushings, I have to grease the bushings about once a month, or else they stick, squeak, bind and cause a bouncy ride.

But WOW, HOLY COW!!! These bars made the biggest difference in suspension upgrades I've ever seen. Went from 0.86-0.88g on stock bars to 0.95-0.97g with the Weltmeisters at mid-range stiffness. At full stiffness and sticky BFG R1s or Yoko A032Rs and wide rims this should be worth 1.05-1.08g; that's stickier than a Ferrari F-40 !!!

Subject: Re: Q: 951 (Now swaybars), 1/28/00 L

From: Steven Timmins timmins@UDel.Edu 

Bar



Stiffness

951 86-87 24mm

100%

951 88 25.6mm 

123%

951S, M030 26.8mm 
143%

Motorsports 30mm

206%

Results calculated with 3mm wall thickness.  Results are similar up to 8mm, then they diverge.

