
RACING - SUSPENSION
From: JEFFBCS@aol.com 

Subject: Suspension Tuning

I've got new suspension components scattered all over my garage floor, awaiting installation.  Now I'm having second thoughts about the setup.

I decided on the front and rear spring rates after riding with a friend in his race‑prepped '86 951.  (Mine is an '87 951).  He was running 250 lb/in springs w/ 29mm torsion bars (or so he said).  30mm Porsche hollow sway bar up front and 19mm 3‑hole adjustable in the rear.  His car handled beautifully!

Now that I've begged, borrowed and stolen most of the parts, I'm wondering if the 29mm torsion bars are gonna be a bit stiff, leading to oversteer.  Everything I've seen would suggest 27 or 28mm t‑bars coupled w/ 250 lb/in springs would be the better balanced setup.  What's the consensus among those w/ similar set‑ups? (I've also got the 30mm hollow Porsche bar up front, but a 22mm adj. Weltmeister in the rear.)

I'm planning on using the car exclusively (almost) on the track.  I don't want to loose the wonderfully "neutral" handling of the car.  Ideally, I'd like to have the car neutral enough that I can "dial in" a bit of oversteer or understeer via the adjustable sway bar in the rear.

Jeff Fortenbery, '87 951

----------

I've got the same setup as your friend on my S2, with the exception of Turbo Cup springs on the front (160‑410 lb). I had the same concern about oversteer with the 29 mm torsion bars, but after 3 time‑trial events, I found that the car was still neutral, and the reduction in body roll inspired more confidence in the corners.  I was afraid of the car at first, but now that I've done a few high‑speed, 180 degree sweepers and found I could easily modulate turning with the throttle w/out brakeing the rear end out, I like the setup.  

If you have the Weltmeister adjustable rear sway bar, you have the ability to tune front/rear stiffness more than I do ( I have the 19mm rear sway from the 968).  The 29 mm torsion bars will make the street ride stiffer, but I've done 1500 mile drives w/out really noticing it. If you're setting up primarily for the track, they are not a problem.

I guess the thing to consider is the 250 lb springs in front and the 29mm torsion bars in the rear. I don't know how that equates to the progressive springs I've got w/ a stiffer final lbs/in, but if your friend's car feels good to you, that should tell you something.  A few 951 drivers in my PCA region use 27‑28mm torsion bars and do fine. Had one drive my S2, and he thought it handled very well.  

The choice of torsion bars is indeed a pain. Once they're in, it costs a lot of time/money to change them.

Nick

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

From: Mahler9th@aol.com 

To: Racing@porchefans.com 

Subject: 951 Set‑Up for Track

Here is what I run on my car, which is basically a Turbo S:

Front:

Shocks: Koni double adjustable Club Sport units.  Bought at swap meet for $20, custom valved by Truechoice.

Perches: Generic perches to accept 2 1/2 inch racing springs.  These are easier to deal with than the Turbo S perches, because they accept a common type of racing spring.  $100/pr from Ground Control.

Springs: 325lbs (Winter and AX).  450 lbs Eibach (track).  The latter is a recent change, and works fine so far.  No need for specially‑shaped springs.

Sway Bar: 30 mm 968 M030 which is the same as the so‑called Club Sport.  Bought from Carlsen (dealer) .  Cheaper than Weltmeister, but not adjustable.  Much, much cheaper from dealer than aftermarket parts houses claiming that they sell some special racing part.

(Misc.) Kelly Moss Racing camber plates, and Brey Kraus brace.

Alignment: ‑ 2.2 camber, 2.6 caster and 1/16 inch toe out on each side.

Rear:

Shocks: Koni sport units for 968 M030.  Allows simple coil‑over set‑up for "helper" springs.  Bought at the dealer.

Torsion bars: Turbo S 25.5 mm.

Helper springs: Carrera brand 3 inch free length, 2 1/4 inch diameter, 200 lbs rate.

Sway bar: Weltmeister.

Alignment: Angstroms, (okay maybe a few mm) of toe in on each side.  ‑1.5 camber.

This set‑up works fine.  I have a spare set of 944 Turbo S front and rear shocks, front springs, perches, and strut bearings, which I can easily install if I'm not racing for awhile.    Mike Mitchell

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

From: "Dennis Voss" RaceOne@classic.msn.com 

To: "Barry Lenoble" barry.lenoble@peri.com 

Subject: 951 Suspension Question

>You asked:

>I want to improve my stock suspension. Of course, money is very big issue, as >I must leave myself with funds for tires, entry fees, gas, etc.

----------

And then were asking about springs vs sway bars or both. Although others may provide more detailed information, I am going to ask if you have had your car lowered?  After all, with your ride‑height adjustable suspension this may provide the least expensive way to decrease body roll by lowering the center of gravity. I had mine done last fall and feel it really helped at the track. 

If you do go this route, try to find someone who can also do a chassis balance ‑‑ this puts equal weight on each wheel and can also be very beneficial.

Does a tubular sway bar mean the bar isn't solid?  If so your bar is definately not stock. I believe an "S" model should have 30mm in front as part of the M030 sport suspension, but I'm sure someone else will know for sure. At any rate, when it comes to bang for the buck, sway bar changes would definately be your next step. 

One other problems area to address, even if you keep your stock bar, is to beef up the mounting points where the sway bar attaches to the body. The guys at Kelly Moss Racing have found a significant about of flex at this flimsy mount and offer a diagonally reinforced "L" bracket to make this mount much stronger and stop the flexing. This is another change I have found to be effective.

----------

>Anything else? What about suspension bushings? Do the 'camberball' type devices >do anything? 

----------

The "S" does have stiffer suspension bushing than other 944's to begin with, but changing to solid mounts offers HUGE improvements in steering responsiveness, precision and overall tracking. I have KMR's adjustable camber strut mounts at the top and have also changed to solid spherical joints at the A‑arm mounts as well. It is one of the best changes I've made in my car. 

Initially, I was very skeptical of this revision because I felt it would render my car unuseable for the street. But after driving my friend Gary's 951S with these changes cross‑country, those concerns evaporated. As a matter of fact, I feel the car was MORE pleasureable to drive on the street because of the precision of the response and amazing tracking down the highway. Although the ride is a bit more harsh on large, sharp obstacles the ride is still quite comfortable in my estimation.

On the track, everyone who has tried our cars agrees... the difference from stock is awesome. The car feels very solid and every steering input produces and immediate result. Both cars also have Brey‑Krause strut braces. (Anyone like a Weltmeister brace for $75.)

Will the camberball do anything?  I'm sure it will. That's a big chunk of rubber sitting at the top of your strut tower and it's bound to help. However, one other advantage to the KMR pieces is they provide a much larger range of camber adjustment, and it is easy to switch between street and track settings. Just jack up the wheel, loosen four allen screws, slide the strut to the appropriate marked location in the slot, and clamp the allen screws back down. Takes about 3 minutes a side while changing tires or just jack it up and slide it over. 

The KMR Strut Mount is a very well engineered piece and worth the $650 they cost. The total cost for the complete front suspension was about $2200 installed. The A‑arms must be machined to accept the spherical joints, so that is included in the cost. Plus, KMR's labor rate ($90/hour) is a bit higher than most ordinary shops, I believe. But I consider it money well spent and I would definately recommend this change to anyone who either drives on the track or wants their car to be the best it can be.

Denny Voss, raceone@msn.com, '88‑951S

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

From: Mahler9th@aol.com 

To: BadBob951@aol.com 

Subject: Fwd: struts

There are a lot of places to get information on this topic.  Most of them would prefer to sell you some or all of the necessary parts.  Here is some basic info:

Truechoice (Hilliard, OH):
These folks are in the racing business, selling parts, accessories and safety gear.  If you call Koni's racing department, they tell you to contact Truechoice for the best technical info.  Truechoice is also their recommended racing shock rebuilder.  

Truechoice has a nice catalog.  They sell Eibach springs, and a coilover/perch set‑up that has somewhat fine threads.  Their prices are medium to high, and they have some knowledge about these cars.

Kelly‑Moss Racing (Madison, WI)
These folks are world renowned.  David and Jeff Stone sell a lot of racing parts to professional teams and club racers.  They were just out here at Laguna, supporting the GT1s under contract with PMNA and Alwin Springer.  I always talk to Jeff about suspension.  I bought their bolt‑in camber plates, upper perches and a Brey‑Kraus brace for my car.  These items are somewhat expensive.  The fellows at KMR are price leaders, but they are extremely friendly and knowledgable.  When they use Konis, KMR has Truechoice build 'em.  They right now sell their own brand of struts, which use rebuildable Penske shocks.  They could probably sell you springs and perches, and give you advice.

Roger Kraus Racing (Castro Valley, CA)
Roger's son Brandon ran a successful SCCA ITS 944 car that was written up in Excellence some time ago.  They sold the car this summer.

Roger sets up a lot of street/race, race and street cars in th Bay Area.  His son does my alignment and corner balancing.  Anyway, Roger has about every cataolog out there, and can sell you the required parts while advising you on settings and fitment.  Remember, he is selling parts from catalogs, and thus

has to have some mark‑up.

Bauer Porsche Repair (Oakland, CA; Lars Giersing)
Lars does a lot of set‑ups for Club Racing and races 951s.  He likes to set cars up with Carrera shocks, coil overs and springs.  He is knowledgable and friendly. The Carrera products are made in Georgia.  They have a nice catalog.  Their coil over set‑up is a little fancier than the typical generic race versions sold by Ground Control (see below).  You can also orderdirectly from Carerra.

Ground Control (Sacramento, CA)
I bought generic perches from these guys for $100.  They probably have a variety of sizes to fit the outside diameter of your shocks.  They do a lot of SCCA stuff, but should have experience setting up struts with pre‑existent perches. In this case the coil over would simply rest on the bottom of the pre‑existing perch.  Then you would need to also buy standard diameter (2.5 inch) springs of a chosen rate and free length (i.e., height).  I use springs with a free length of 10 inches.  Plus, you would need an upper perch, since the one you have is for a much larger diameter spring.

Spring Rates:
Here is my expeience:

944 normal stock rate: 140 lbs

951 stock/M030 rate: 150 lbs.

Turbo S rate: 150‑175 progressive rate

Cup car springs: 375‑410 progressive rate

Recommended club racing rates (400‑600; must also change rear rate!)

It is very important to choose spring rates wisely.  If I were going to increase the front rate only for a street/race/AX car, I'd go no higher than 250‑275.  I believe that you can decrease the resulting understeer cost‑effectively with a stiffer sway bar.  Beyond this point, I think you have to increase the rear spring rate.  I run 450 lb front springs, with the Turbo S (25.5 mm ) torsion bars and 200 lb helper springs on Koni/968 M030 rear coilover shocks.

Remember, all of these folks are in business and would appreciate your patronage.

MM

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

Subject: camber plates, 9/13/99R

From: jim gregory jgregory@sgi.net 

I have installed the Ground Control camber plates-- I am VERY pleased with them. I have found that the car is razor-sharp in its turning response- with a lot more feedback. I love it. The people at Ground Control have a great team- and great products. They also have adjustable ride height spring perches adapters that we put on my Koni sport shocks-- much less expensive than going to a much more expensive set of new struts and shocks with the spring perches. Also went to the 2.5" diameter springs- allowing access to more spring choices (at less expense) and easy ability to swap springs.

We were able to get the camber plates, spring perches and new springs for less than the famous three-letter brand's price for just the camber plates.

Is it worth doing? Absolutely- I am kicking myself for not having done this years ago. You just need to be REAL careful driving on the street with this setup. It is a harsher ride and if you aren't careful- a sneeze can result in a sudden lane change!

Subject: Re: <Tech>951 suspension, oversteer on trail braking, 9/14/99R

From: "Barry Lenoble" lenobleb@symbol.com 

Well, you certainly have done some home work, and are approaching

this scientifically - a very sound approach.

>>Stock Phone dials (7", 8") with RE71's

----------

>What size tires, 205 / 225, 225/245, or ???

>However, I think you have a few misunderstandings:

----------

I'm running 225 and 245.

>>The rear bar is adjusted to make the car very neutral when turning at no or

----------

>How is the car on the skid pad? What does it do with steady state throttle?

----------

It's perfectly neutral at part throttle.  

>>part throttle.  The problem is that the car oversteers a lot when braking. >>This makes trail braking difficult and is generally not what we want at

----------

>How much braking are you doing while 'trail braking'? The problem may be >entirely in your technique. Generally, trail braking is done to help rotate the >rear of the car. All cars are going to oversteer if you brake too much while >trying to turn. The rule is that you brake in a straight line, as you finish >the braking, you can start to turn, but most braking should still be done in a >straight line.

>

>Are you familar with the Friction Circle? If not, you should learn about it. If >you are, try to think where you are on the FC when you're experiencing the >oversteer.

>

>Maybe all you need are wider rear tires? If you're running 225's on all 4 >corners, switching to 245's on the rear may solve your problem.

----------

Yes, I'm familiar with it.  I think that you might be right about braking too much while turning.  

>>1) Adjust the rear bar to make the car understeer most of the time and rotate >>properly while braking.  I don't like this solution since it would really kill >>the car's turn in under acceleration.

----------

>You're going to have a hard time dialing out oversteer and braking by making >swaybar changes. Swaybars don't do anything while braking or accelerating. >Swaybars only come into play when turning.

----------

Yes but oversteer only comes into play while turning (and braking in my case). I think that I could make a big reduction in the oversteer by softening the rear

bar but this would induce understeer during steady state turning.  

>>2) Install 250lb springs and adjust the rear bar to keep the car neutral.  On >>the surface this seems like a good solution but I think that I'm assuming that >>a stiffer bar will properly compensate for spring rate and that stiffer >>springs will reduce weight transfer.  Obviously stiffer=20

----------

>This possibility will most likely increase performance by reducing body roll, >and therefore will reduce tire chamber changes. The stiffer springs and stiffer >rear bar will not change weight transfer.

----------

Thanks, that's what I thought.

>>springs will reduce nose dive but does it really reduce weight transfer I >>guess it would if I lowered the car but that's not part of the plan with stock >>A-Arms

----------

>Correct, only lowering the car will reduce weight transfer. You probably can >lower the car somewhat with the stock ball joints and still be safe.

----------

This may be my ultimate solution.  I guess .75" lower wouldn't hurt anything.

>>Adjust the rear konis stiffer and soften the rear bar.  This would allow to >>have sharper rear transient response (ie turn in) while reducing steady state >>oversteer.  This would probably cause me to push in the sweepers..

----------

>Sorry, you're getting too complicated for me. If you can stiffen the shock in >compression enough to balance the swaybar, why would this result in understeer?

----------

Initially, while turning in, the shock would attempt to counteract the body roll in the rear - just like stiffer torsion or sway bars.  But, once the rear of the car did roll, in steady state, the shocks are no longer part of the quation.  In steady state only the torsion and sway bars affect the balance.  Or is this an oversimplification?

>4) Install stiffer front springs and rear torsion bars, adjust shocks to match. >Probably the best solution but I'd rather not mess with the torsion bars or >install coilovers at this time.

----------

I hear you.

>>5) ??? (learn to drive..hehe..)

----------

>Seriously, this is probably the best answer. I know I know, it's not easy, and >I'm not writing that you're a bad driver. However, trying to trail brake too >much will cause any car to be unstable.

>

>Then again, I'm a road racer, and I want my car to understeer at the limit. >Oversteer, especially high speed oversteer, scares me. Nothing like trying to >catch the rear end at 120mph with a large concrete wall on the outside to get >your attention.

>

>My car has low speed oversteer and high speed understeer (both just a little, >it's pretty well balanced). I can cure the oversteer with more careful throttle >application. The understeer I'll live with until I can make some aerodynamic >changes (front splitter).

>

>FYI, my suspension is almost the same as yours, stock springs and shocks, 30 mm >front bar, 22mm rear bar (Porsche, fixed).

----------

I'm planning on starting DE and such either in December or next year.  I wanted to get the car and our driving as sorted as possible before then.  I realize that I have much to learn about control.  I'm getting there but, like most novices, I'm impatient and want to make sure that the car is set up to get me to where I want to be as quickly as possible.  From the responses that I've received I suspect that the car is actually set up pretty well and I just need to suck it up, stop making excuses and drive better.  

Subject: RE: impressions on your brake set-up, 9/16/99L

From: Dykaar@dalsa.com 

I have the cup set-up, and like it a lot. Its probably too stiff for the street, but I LIKE the idea of a race car on the street. It seems to get better as you go faster. At some point you'll have to abandon the street settings, or at least get camber plates to change back and forth. Mcpherson struts apparently allow major geometry changes in corners. I've heard of –2 to -3 degrees of camber, which is probably undriveable on the street. With my current set-up, I can change from -1.75 degrees with 1/16 toe OUT to ~-1.5 deg. with zero toe, ~-1.4 deg. with factory toe setting.  Less negative camber, and I'd have to re-adjust the toe. Something to consider.  Set-up becomes increasingly important as you push the envelope.

The toe out is squirrely under braking, and I don't really notice the "crisper" turn in. Even at zero toe, the instructor thought I was snapping the car into turn 2 at Mosport, a definite no-no. I probably need more camber, as it feels like it pushes coming out of turns under full power.

The springs are "cup", which is 250-410 LB progressive, and wound narrow to accommodate larger wheels. The rears are also coil-overs, I forget the spring rate. Its not the version with the little "helper springs". They apparently have a dual-cone shape to the coil. My 86 has smaller torsion bars than later cars, so I left them in with the new rear springs. Plenty stiff. I bought the whole set-up from VCI. Ask 'em for the doug dykaar package (I bought the brake conversion there as well). Don't forget the brake cooling hoses. I seem to recall everything was ~2k each: brakes, suspension, wheels/tires.

Can you lock up your front brakes? That'd mean you need more front tire.  Are you running the 928 brake bias valve? our cars can use a little more rear bias, especially as the tires get bigger.

The wheels did not fit as ordered by the local shop. I spent a DE weekend putting big washers on the wheel studs to get the offset right. The shop then me spacers. The offset was so big I suspect they actually ordered wheels for an ABS car. They're El cheapo HREs, cast centers and spun outers that bend when you smack em. had one fixed already after clipping the inner curb at the entrance to the bus stop at the Glen.

With negative camber up front I think 9s should be fine, maybe bigger wheels and 275s at the front. Heck, the 944 ran the same tire size all around, at that car was really well balanced.

The bars aren't adjustable, and may not be the biggest available anymore.

Subject: 951 Suspension Tuning, 11/4/99R

From: Jeff Fortenbery omegamarketing@fuse.net 

I'm having what I find to be unusual (for me) handling problems w/ my '87 951 track car. After a lot of tweaking, the car feels very well-balanced everywhere except in slow corners.  I would welcome any feedback from anyone with similar set-up on a similar car.

The problem I seem to be experiencing is pretty severe understeer in the middle third of slow speed turns.  The car feels really well balanced in the fast corners, and in the medium corners, but in very slow corners I loose a lot of ground to cars I run competitively with in other turns.

I'm certainly not ruling out driving technique as a part of the problem, and I'd welcome any feedback there as well as suspension tweaks.

After a recent weekend at Mid-Ohio, I find I can turn-in and enter a turn (carousel and/or keyhole) hanging with another car on the same line, but I simply can't get the power down at the same place as the lead car, without washing out the front end.  I find myself having to wait another 20-40ft. before I can feed in the throttle. Then I have to watch the lead car take advantage of his better exit speed for the entire next straightaway. ;>(    Sometimes I can get it back underbraking  ;>), but not always.

My setup is as follows:

Yellow Konis, four corners.  Full firm in rear, 1 turn from full firm in front.

500 springs up front. 30mm torsion bar in rear.

30mm Turbo Cup sway bar front.  Weltmeister 22mm adj. in rear (set medium firm)

245/45/16 on 8x16 phone dials all four corners

2.8degress neg. camber front, 2.0 degrees neg. in rear

car is corner balanced

----------

From: "Cory Friedman" adamf@innova.net 

I drive a prepared 87 944 turbo in class E.  When the car was in F, I used 550 lb springs in the front and a 34mm torsion bars in the back.  My car handled excellent and any problems could be adjusted out with the rear sway bar or tire pressures.  In my opinion, you have way too soft of a rear torsion bar matched with the 500 lb springs.  This would cause the low speed push under acceleration. As the car tries to accelerate, it would squat too much and unload the front and thus cause the push.

Subject: [racing] control arm bushings, 3/6/00

From: Harry (Rick) Glesner III hglesner@ast.lmco.com 

I picked up some straight used, steel 944 lower control arms to "beef up" for my 924S track event car. Started to clean them up and remove the old rubber bushing to replace with new rubber or possibly some ones urethane parts. My question is this...how the devil do you get the old bushings off! My goodness I don't want to hurt the control arms but especially the rear is on there but good. Any insights?

Also bushings,(I know I've asked this before, but I'm about to make final decisions) I understand that Weltmiester is having some problems with the front bushing. Have they solved that? What would you use? Remind me what is the latest thinking.

Subject: [racing] control arm bushings, 3/7/00

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

Here's the story about those control arms (you guys may already know), those steel control arms are VW Rabbit components.  Used in all 924's and 944's until 85.5, these arms used rubber bushings.  The VW manual shows a technician using a press to remove the bushings.  

There is another choice over Weltmeister, check out BSI Racing http://www.bsiracing.com/, they, are a water-cooled VW tuner.  They make a Delrin bushing for the, that add 2 degrees positive caster on the front end.  They cost $90.00

Then there is Shine Racing Service http://www.srsvw.com/, another VW tuner, they make bearing kits.  It replaces rubber bushings with permanently lubricated, teflon bearings.  Claims it,  "Eliminates unwanted deflection and friction from suspension pivot points."  Some welding is required, but it looks inexpensive compared to FABCAR or Charlie arms.  Front 275.00, Installed in your arms 300.00, Installed in new arms 375.00   

Subject: re. Control arm bushings, 3/7/00

From: "Koller, Adam" Adam.Koller@tetrapak.com 

You need press the rear a-arms bushing out. The front one can be cut off. I used a rack and pinion type of press on the rears. Hydraulic will also work.

Regarding bushings, forget about using the Weltmeisters - they are junk and you will need to replace in under one year of track use. The problem with them is that there is no means to prevent the aluminum crossmember from crushing the bushing upon torquing the assembly. You could also use sphericals but I also question the longevity of these designs if the car will be driven on the street. Myself and some others on the list are trying out the Prothane bushings for VW Rabbit series 1 applications. These are a urethane material with a steel pilot sleeve to prevent crushing. It is a much better design than the Weltmeisters and also quite cheap. Easy to install as well.  You want #22-201 (Rabbit 1 control arm front) and #22-301 (Rabbit 1 control arm rear).

see: http://www.philsinc.com/prothane.html 

and http://www.prothanesuspension.com For more information and tel. numbers.

Subject: re: Balancing out the understeer, 4/3/00

From: Dan Nguyenphuc danno@smartlink.net 

<<Overall, you make some good suggestions. However, for this particular situation, you're off base. >>

----------

Well, there's never one "perfect" answer or configuration, or else we'd all be finishing races side-by-side. My suggestions were for his current configuration and following his request, things he can do WITHOUT having to replace the rear torsion bars.

<<This car has way too much front spring rate, and not enough rear spring rate.>

----------

Yes, I agree completely and replacing the rear torsion bars would have been my first suggestion for a "correct" fix.

<<There's no way that air pressure, or bushing changes can solve this problem.>>

----------

Nothing is really ever a problem (that's a subjective judgment), just a situation and condition. And there ARE ALWAYS things you can do to change a situation to move it closer to the condition you want. My suggestions WILL alleviate some of his understeer, given the current hardware setup and requirement of not changing torsion bars.

<<I've found that 245/45 tires aren't that much stickier than 225/50. Really, I've noticed that the 245 gives significantly more grip, but only when mounted in a wheel that's wide enough to support the tire. If you have a 7" wheel, the 245 won't provide more grip than the 225, but on an 8" or wider wheel, the 245 will provide noticeably more traction. >>

----------

Given the same tire brand/model and compound, the 245/45 is marginally stickier. If you go to a different brand/compound, you can get 25-33% more grip. There's no way going from 225/50 to 245/45 on same model tire can give you that much of an increase. There are two independent variables here, so make sure you maintain a control in comparisons. Yes, given the same tire size, too wide of a rim is better than too narrow. Most people run too narrow of a rim for their tires. I prefer a rim-width that is the same as the section-width on the tire.

<<First try air pressure because they're the easiest to adjust. Put 36-psi front and 32-psi rear (hot) and give that a try. >>

<<This is very much dependant on the tire. Old BFG R1's increase grip when pressure goes down. Other tires, like Kumho V700 work the opposite. >>

----------

I'm talking about the same tires and how front/rear pressure affects balance, NOT comparing different brands and their pressure preferences. All tires have optimal ranges that they operate in. Since the old R1s had such stiff sidewalls, they can use lower pressure. Their range is around 30-35psi. Kumho V700s are more conventional with a softer sidewall, and operate best in the 35-40psi range. If you start at 35psi, you will find yourself lowering pressure on the R1s and raising them on the Kumhos. It's NOT that raising or lowering pressure on these tires increases the grip, it's CHANGING the pressure to fit into their best range that does it. Given identical tires front & rear (R1s or V700s), you'll find that 35/30 f/r for R1 or 40/35 f/r for V700 will tend to understeer LESS than having 30/35 f/r or 35/40 f/r.  Give it a try, make notes in your logbook and pull out the stopwatch.

<<The thing to keep in mind with suspension tuning, in regards to springs and swaybars, is that the stiffer end (front or rear) will start to slide first>>

<<True>>

<<That's because it takes more of the load, therefore will reach the limits of the tires sooner. Another way to look at that, is with tire >>

<<False. The more load put on a tire, the higher the grip provided by that tire. That's why people put wings, spoilers, and other load increasing devices on cars.>>

----------

There are fundamental laws physics that must be observed here. Yes, more downward force on a tire will increase grip (Total Friction = Weight x SurfaceArea x FrictionCoEfficient).  In a dynamic car situation, there isn't a linear relationship between loading a tire with weight and its increased grip; it's less than linear. If there was such a direct relationship, heavy cars would corner just as fast as light cars, and we'd be loading rocks into our cars to improve our lap times.

We need to differentiate the vertical loading on a tire into two components, weight and downforce. A third variable here is the mass that needs to be move laterally with centripetal force from the tires. I prefer to think of "load" on a tire as a ratio combination of grip (weight + downforce) vs. mass-to-move. So the trick is to increase the downward force on the tires without adding weight, thus wings & aerodynamics (4000lbs of grip cornering a 3000lb car).

Check out these websites for a clarification on the underlying laws of

physics and how they affect vehicle dynamics:

http://www.autopedia.com/stuttgart-west/StuttPhysics.html 

http://www.performanceprofessor.com 

<<When you have a car with different spring rates front and rear, when you pitch that car into a corner, the end with the softer spring will stick better. That is because the softer spring allows more weight to transfer to that side, and that increased weight provides more grip.

<<If you stiffen the front, and leave the rear alone, you will increase understeer. This happens because in a corner, weight moves from the inside of the car to the outside of the car.>>

----------

Well, has anyone ever corner-balanced a car and actually sees how the weight-transfer occurs? The thing to keep in mind, is that the body of the car is a rigid (fairly) plane, and when it tilts, weight-transfer affects EVERY corner of the car and NEVER the front independently from the rear.  The stiffer diagonal-corner will ALWAYS take the majority of the load coming from a lighter-sprung opposing corner.

Have you ever followed a VW Golf/Corrado go around a corner? and lifts it inside-rear tire completely OFF THE GROUND? Do you think the weight transfers to the outside-rear? NO, it's almost completely loading the OUTSIDE-FRONT. Think of it as a see-saw pivoting around a line connecting the inside-front and outside-rear tires. If you've ever seen a VW Golf/Corrado cornering from the front, you'll see them practically rub their front bumpers on the ground because the rear-end is off the ground.

Unless you saw & cut your car body in half and put in a pivot joint, there's no way to independently separate lateral weight-transfer. Weight will ALWAYS transfer from inside to outside and front to rear, the trick is to balance it between the outside front and the outside rear.

<<The front end is stiffer than the rear, so more of the weight transferred will

go to the rear. The rear gains traction, the front loses traction, the car understeers.>>

----------

So why does moving a battery from the front to the rear of a car (weight from front to rear) reduce understeer and increase front grip? There's always a fixed amount of traction available and the trick is to spread the weight of the car as evenly between the tires as possible. If the above paragraph was true, then in the case of the VW Golf/Corrado, am I to believe that the single outside-rear tire has MORE traction than BOTH front tires and that's why the car is understeering? How can it have more traction on the rear with an entire wheel OFF THE GROUND? Why then, would stiffening the REAR of the VV Golf/Corrado REDUCE understeer? Wouldn't stiffening the rear increase more weight transfer to the front and exacerbate the understeer?

It's really that the stiffer end takes MORE of the weight, therefore more of the cornering load and requiring more centripetal force from the tires, thus overcoming the tires fixed traction budget before the other end. The undersprung end will ALWAYS cause the higher-sprung end to take more of the load, so the trick is to balance it out. Using the concept of tire slip-angles is the easiest way to combine all these complex concepts into useable form.

<<Finally, understand that the handling characteristics of a car will change depending on the speed and type of corners. You can have slow speed oversteer and high speed understeer, or oversteer in tight corners, and understeer in gentle corners. The name of the game is to come up with the compromise that works best for that day on that track.>>

----------

Yup, that's the fun part of racing, eh? In that there's no one perfect or "correct" setup. Just try different things and see what happens. But make sure you document your changes, and make an OBJECTIVE analysis. That is, the stopwatch doesn't lie about lap times, even though one setup may FEEL faster. Anyone ever drive a NASCAR? It understeers worse than any econobox you'll ever find, but that's the setup the stopwatch says is fastest.

Subject: Re: Balancing out the understeer, 4/4/00 00:17:13 EDT 

From: Dan Webb Dwebb944t@aol.com 

You keep the front the same on your 944 and my understeering car will be faster than yours!

My point is that when our cars, with soft stock suspension lean like they do, the front end loses so much grip that the car understeers almost immediately in a turn. Your theory is correct, but in reality stiffening the front end of a 944 with higher rate springs does wonders. In no means does it balance the car. You will have to add bigger torsion bars in the rear, or some other form of stiffening in the rear to balance the car out. But, back to my point, the front end WILL stick better and longer just by adding the springs and getting rid of the lean, thus increasing your cornering speed. Balancing a car means that it steers neutral, not necessarily faster through a corner. Yes, a 944 with upgraded springs in front and equal added stiffness in the back will be balanced and faster than a 944 without the added stiffening in the rear and perfect balance. My point is a car that has upgraded springs in the front, thus limiting the lean and adding more traction to the front tires, will handle better than a car with a stock suspension. If a guy just wants to balance a car than great, but I would rather have a car that is faster, even if it does understeer at the limit, then the grossly understeering stock car. 

Especially for around $100. You bet I will do torsion bars next in my car, but I have proved that my car is almost 5 seconds faster on a local track (1:20 lap times) with just adding the 250lb walt. springs, and changing nothing else.  And you can bet on the fact that my car pushed at the limit, but I was going at least 5 miles an hour faster in each fast sweeper before the limit :) No offense to your theories, they are all correct, but I am relating to our 944's not a racing kart.  One of my pet peeves with this list is people post all kinds of things on the list that are great theories, but hardly ever do we hear about the "real world" applications and how they really work, with OUR CARS. 

Subject: re: Balancing out the understeer, 4/4/00 09:00:51 -0400

From: "Barry Lenoble" lenobleb@symbol.com 

A couple of points:

1. I checked some of my books last night, and Dan is right and I was wrong about the physics behind the weight transfer - the end with the stiffer spring gets more weight.

2. You guys are correct, springs, swaybars, bushings, etc., don't change how much weight gets transferred in a corner. The only things that affect the amount of weight transfer are right height, track width, and overall weight. HOWEVER, springs, swaybars, bushings, etc. effect WHERE the weight gets transferred to.

Take two identical cars, equip 1 with a stiff front suspension, and a soft rear suspension. Equip the other with the opposite, soft front and stiff rear. Now put on a skid pad. Both will transfer the same amount of weight front inside to outside. However, the weight transfer front and rear will be different. The car with the stiff front will gain more weight on the outside front tire. The car with the stiff rear will gain more weight on the outside rear tire.

That's how changing springs, et all can effect handling.

Subject: Re: Balancing out the understeer, 4/4/00 08:24:05 -0600

From: Nick Fuzessery zmf@uwyo.edu 

Barry Lenoble wrote:

<< 1. I checked some of my books last night, and Dan is right and I was wrong about the physics behind the weight transfer - the end with the stiffer spring gets more weight.  Hope I got it right this time! >>

----------

You got it right, but your other model sounded convincing too.  I went back to the books myself to get it straight. Problem with suspension tuning is that much of it seems counterintuitive.  The image that works for me is that the stiffer end, front or rear, will bear the weight first (and more quickly) in a corner, and that tire will be pushed to the traction limit first.  So if the rear is stiffer, you'll get oversteer.  Which is not the same as, for example, braking too late into a corner, pitching the weight forward, removing weight and traction from the rear, and oversteering.  

Dan Webb wrote:

<< the limit :) No offense to your theories, they are all correct, but I am relating to our 944's not a racing kart. One of my pet peeves with this list is people post all kinds of things on the list that are great theories, but hardly ever do we hear about the "real world" applications and how they really work, with OUR CARS. >>

----------

Grant you that improving one part of the suspension will help the handling, but to really get your car dialed in, you gotta work with theory.  Not trying to sound like I've got a full grasp of this stuff, but I did the "real world" thing too, step by step. First stiffening the front, then the rear, and checking tire wear, pressure and temps with each change.  Bet you $5 that your times are faster, but your front tires are wearing faster and their pressures go up 5-7 psi more than the rears after 15-20 minutes on the track.  And if you stiffen the rear, you'll see a more uniform change in pressures all around.  You'll take some of the load off the front, and make the rear do more work.

Subject: Re: Balancing out the understeer, 4/5/00 07:48:19 +0100

From: "Andrew Grant" andy_grant@lineone.net 

To re-summarize, the basic thing we all have to learn/re-learn is that stiffer is better subject to being able to deal with bumps and front to back stiffness ratio is a prime argument in determining over/understeer balance:

· static camber settings must be such that the contact patch is optimsed at typical loaded angles (and this gets easier if the car is stiffer as there is less of an angle and less of a camber change in bump)

· like Dan says the car pivots around the diagonal and loads up one outside tire more than the other with chassis stiffness (including droop capacity/rebound characteristics) determining the propensity for the least loaded inside tire to lift off the ground

In my *experience* the way to set a track car up is to:

1) Get rid of inappropriate characteristics that might prevent you dialing in the car, like totally unacceptable camber changes due to excessive roll or wrong camber period.  Basically you want the tire flat on the ground under bump.  So work the geometry.

Now it should respond to treatment:

2) Choose an overall range of stiffness of spring appropriate to conditions on the track you will be running on

3) Tune handling balance with spring poundage front to back and damping settings

4) Fine tune with tires pressures, anti-roll settings etc.

It works.  Theory and practice.  Quote from the former UK Porsche while driving the car around Spa F1 circuit "no, I really wouldn't change anything, its feels completely right...", "oh come on John you surely would want to go somewhere with the setup..?", "no its spot on".

Subject: Re: Balancing out the understeer, 4/5/00 08:03:38 +0100

From: "Andrew Grant" andy_grant@lineone.net 

For the avoidance of doubt, having loaded up either the front or rear outside tire more, that more-loaded tire will HAVE THE GREATER SLIP ANGLE.

Translation = stiff end slides more

Rear stiffness promotes oversteer

Front stiffness promotes understeer

The more loaded tire has more weight to deal with, more work to do and this totally dominates the component of extra friction due to normal reaction.

For those who want to look at the theory, also try Alan Staniforth "Competition Car Suspension", although i have to say the "mechanics" (in the applied math sense) is all high school stuff (at least over here anyway)

Subject: Re: Control Arms, 3/30 00

From: "Wesley A. Nicolas" wes@nicolas.org 

A while back I did a survey of Owners that had Failed Control Arms.  The results are still posted at http://wes.nicolas.org/controlarm.html 

Here I have tried to analyze why control arms fail.  It seems as it isn't so much the lowering as it is the addition of big sway bars.  I think all the information/analysis is consistent with the data in the table, some may be a bit off because some people gave me information after my initial analysis.

Subject: RE: Need Suspension Advice, 3/30/00

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

<< I then considered and quickly declined the cost of Koni, Turbo Cup and other true "coilover" setups and what the added costs would be for re-valving, matching springs together with the cost to change them all again when the torsion bars do come-out.  That left my final decision to installing the 968 M030 Konis with helper springs. So I ordered and correctly installed all of the components.  Unfortunately, this set-up raised my rear ride height more than 2 inches! >>

----------

The torsion bars in the 968 M030 cars are 25.5 mm and are indexed several degrees flatter than the standard car.  I believe they run at 11 degrees and the standard car at 15 or 17.  I have the specs somewhere if you need them.

<< On the front I currently have Koni Sport adjustable shocks with 2.5" 200 lb springs and ride height adjustable perches.  I am about to upgrade the front springs to 300 lbs. >>

----------

The 300# springs will certainly help as I don't have much in the way of dive

with my new setup running the same spring rate.

<< My questions are: Is the 968 M030 set-up (with torsion bars installed) on a 86'951 OK? >>

----------

I think you answered that question.  It's not OK because you can't get the correct ride height.

<< If so, what is the approx. total spring rate I now have in the rear?  What is the optimum approx. ride height of a 86' 951 for Desk & hard driving on the street?  I am currently at 25.5 inches in the rear and 20.5 [subsequently changed to 26.0] inches in the front as measured from the floor up to the highest point on the lip of the fender above the wheel.  I think I will have a good set-up on the front once I change to the 300 lb. springs.  Should I start all over in the rear? >>

----------

The 968 helper springs are roughly 100#/in and are 60-65% effective at the wheel. A stock 23.5 mm torsion bar is only about 126# wheel rate, so your total rate is roughly 191 or there about.  This actually compared pretty well to your 200# front springs and should yield neutral handling, but won't be as stiff as you'd like.

You can change the Porsche barrel springs to shorter, stiffer racing springs. This will get the ride height down and stiffen the rear.  If you are going to move to 300# springs in front you will need at least 275# springs in the rear to balance everything.  Unfortunately, the springs you can fit to the 968 M030 shocks are not that long, and you may find that you can't get the suspension travel you'd like to have.  That's probably why Porsche used those weird barrel-shaped springs in the first place.  I researched just what you did and concluded it was a no-win situation using the factory parts.  I'd do one of four things:

1) Try some shorter, stiffer springs to see if you can get the ride height you want.

2) Remove the rear coil springs and keep the shocks, then install larger torsion bars.

3) Sell the shocks and add a real coilover setup of your choice to augment the stock torsion bars.

4) Pull the torsion bars and add a full coilover setup.

I chose to go with option 3) and will be adding coilovers to augment my stock torsion bars.  I may choose to pull the bars at a later date.  I don't plan to lower the rear very much so I should be able to lower it using the eccentrics and raise it back up with the coilovers so they are under preload.

I currently have my front ride height at 25-1/8" in front.  It looks good and still allows me to get up over the curb into the driveway.  I know some guys run under 25 in front.

Subject: Re: suspension questions, 4/13/00

From: "Kevin P. Kehoe" 70273.1474@compuserve.com 

Check the toe setting. Most people run either 1/16th" toe in or 1/16th" toe out, depending on the track and the rest of the suspension setup. Running the toe in will give you a bit more understeer but from my experience, you won't notice it much with the stiffer spring rates. I don't recall what anti-sway bars you are running. I have 400# springs on my car with a 30mm fixed bar. The car is dead neutral; I love it! My setup is as follows:

     Bilstien TC struts and shocks

     400# 2 1/2x10" hypercoils in front

     30mm torsion bars (340# effective spring rate)

     30mm Porsche motorsport fixed anti-sway bar in front

     22mm Weltmiester bar in rear (set about mid)

     Front settings: -2.5 camber, stock caster, 1/16th" toe-in

     Rear settings: -.5 camber, 1/16" toe out

     Corner weighted and lowered

This is on a 85.1 944NA 8 valve. All I need now is my new engine.

Subject: [951] RE: Camber/Castor, 4/15/00

From: "Mike" mlrecycling@megsinet.net 

<< From: Mike Maron JMG944T@aol.com 

If one of you racers could give me a heads up on what I should set my Camber and Castor to for track days with G-force R1's It would be appreciated.  I'm installing Camber/Castor plates tonight and I would like to get it aligned tomorrow to both street and track settings so that I know where to move them. >>

----------

Front Toe - 0

Camber - negative -2.5

Caster - positive (as much as you can get)

Rear Toe - negative -10 minutes

88'951S race car F/S

70'911S race car project

Subject: [racing] RE: 951 shocks, 4/28/00

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

In the long run... you get what you pay for.  The Koni 3012 shock kit from

Paragon Products is not cheap ($1275 complete), but it is excellent quality

and fits perfectly.  I'm really looking forward to seeing how it all works

together.

Subject: [racing] Re: poly bushings, 5/30/00

From: "Kevin P. Kehoe" 70273.1474@compuserve.com 

Matt and I both tried the polygraphite bushings and found that they are quite prone to failure (perhaps we got some from a bad batch). Matt went to a metal sleeved poly bushing while I opted for spherical bearings. I got mine from Shine Racing Services (I believe that they are advertisers on Rennlist). These bearings have been terrific and trouble-free for the last year. I use my car for track only while Matt still drives his on the street as well. Both seem to work well. Good luck with the decision.

Subject: [racing] RE: poly bushings, 5/30/00

From: Brian Doll Brian.Doll@Prefix.com 

I don't like the poly bushings, having had them on my '83 944.  They seem to grab & stick in place unless they are greased/regreased periodically.  I switched to the rod end kit sold by shine racing service and have been much happier with it so far (competition use).  If you are only using the car on the street I would replace with stock rubber bushings.  Shine racing service claims that the rod end kit is also good for the street, but I only have it on my race car so can't offer an opinion as to ride quality.  Shine's kit is for the stamped steel front a-arms. All disclaimers apply, not affiliated with shine in any way, YMMV.  If you do it, it is worth it to send them your a-arms & have them install the spherical bearings for you, IMO.  www.srsvw.com For stock bushings I'd mail order from Stoddard Porsche in Ohio.

Subject: [racing] Re: poly bushings, 5/31/00

From: "Karl Poeltl" Kpoeltl@mindspring.com 

My company builds spherical bearing and hard mount kits for all 924/944/968 variants.  We have the A-arm spherical bearing kits for steel as well as AL arms (works with Fabcar arms and Charlie arms(rear only) as well).  Our camber plates will work also for your car and will not raise you vehicle ride height so you no longer need adjustable ride height in order to use camber plates.  We also have everything for the rear of you car as well, including a spherical bearing bushing for the banana arm, the hard mounts for the torsion tube carrier, and a Delrin bushing set for around the spring plate.

All these kits use high quality MIL spec Teflon lined spherical bearing and never need lubrication.  They are easy to install as well.

You can visit our web page at http://platz.com/racersedge or call us at 865-670-2925

Subject: [951] RE: lower rear shock bolts for coil-overs, 6/15/00

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

I'm running the lower shock conversion kit made by Racer's Edge, 

http://platz.com/racersedge.  The version I use is for 1/2" spherical joints on the shocks.  I don't know if they make another version or not.  These adapters were included in the Koni 3012 rear coilover kit sold by Paragon Products, http://www.paragon-products.com.  I can send you a picture if you like.

Subject: RE: Seeking Suspension Information, 6/26/00

From: "Christopher White" whitechristopher@earthlink.net 

I'm sure you will get a lot of input on this one. One thing I learned is that playing around with the torsion bars is a pain in the butt. I finally went to a coil over set up. Cost about $700 for the rears but now I have shocks that I can adjust on the car with a twist of a knob, change the ride height in minutes and swap springs in 5 minutes a side if I want. My region has a fairly high minimum height for 944s (13" from center of the front wheel to the wheel arch) and I have to raise the car 3/4" to qualify for drivers ed event. Now I can raise the front and rear quickly and easily ($220 coil over kit on the fronts too).

If you really want to play around with the suspension it pays to make it easier to change settings. There is a lot of questionable advice out there, especially about the rear suspension. For example the torsion bar spring rates - keep in mind that a torsion bar is a nonlinear spring so the rates that are typically quoted have nothing to do with the spring rates that you will experience when the suspension is loaded. When I went to a coil over set up I started with 400 lb rear springs. Way softer than the Turbo S torsion bars I had (25.5mm). I ended up with 550 lb springs and the are a nice street and track set up (for my taste!). My wife's 328 with sport suspension has close to the same ride quality.

As I said the nice thing is that I can swap spring easily. It took me a full year to feel like touching the torsion bars after I swapped out the stock units!

Subject: RE: Seeking Suspension Information, 6/26/00

From: Nick Fuzessery zmf@uwyo.edu 

Since my suspension setup is mentioned here, I'll add that I have to agree the swapping t-bars is not the most flexible or cheapest way to go.  At the time, I got a lot of conflicting info from the top shops about whether to use coil-over rear shocks or stiffen the t-bars. Enough of the shops said the coil-overs were too sloppy and didn't control the rear end effectively.  Plus your ride height may change more than you'd like with the stiffer springs -- Tom Pultz, for example, had to fight this problem. So I opted to the t-bar change.  The 29mm t-bars do stiffen up the ride considerably. It doesn't bother me for street driving, but it may be uncomfortable for others.  

If the suspension is to be geared towards the track, I'm getting a lot of advice about losing the progressive springs and going to a more linear setup. Guess that's my next suspension change.

BTW, I finally corded a couple of my 1st gen R1s last weekend (sad -- end of an era).  I just ordered Kumhos. This has probably been covered before, but I need recommendations for cold/hot tire pressures for the track.  I figure the pressure has to be way higher than the 25-26 psi I used with the R1s.  Also, I'd like to have a bit of oversteer.

Subject: RE: Seeking Suspension Information, 6/27/00

From: Tony Neczet tonyn@interaccess.com 

I've also done some research into this topic when I was looking to buy a track car. So keep in mind that my goal is not a street/track car. Others have described the stock suspension technology for the 924/944/968 chassis. As someone else mentioned, the basic idea is to stiffen the front and rear springs and use shocks that match the spring rates. Easily said, but not so easily done if you want your car to behave properly.

For PCA club racing you are not allowed to change the suspension type, which refers to the rear "springing" setup. So if you eventually go club racing you should either go with a stiffer rear torsion bar, or with a coilover shock with a helper spring. Removing the rear torsion bar or disabling it and replacing it with a full coilover setup is not allowed according to Tom Charlesworth. (I know, I know; some people are running the full coilover setup. There has been a war of words about this on the Racing list.) The full coilover setup may also break off at the swing arm bolt, and this does happen with cars that are raced. The lower shock mount was not designed to carry the whole spring load.

For a 944, the best handling setup is the 944 turbo cup suspension which was developed by the Porsche factory. (Don't know how well it rides on the street). In front it has non-adjustable Bilsteins and (stiffer) progressive rate springs. In the rear it has non-adjustable Bilsteins and helper springs. (The factory turbo cup shocks are adjustable Bilsteins, and very rare). For the street I would go just go with the 944 Turbo S setup (double adjustable front Koni and single adjustable rear Koni i.e. keep torsion bar)). Helper spring coilovers do require you to re-index the torsion bar, because the torsion bar and the helper spring share the springing load.

See other comments below:

<< Since my suspension setup is mentioned here, I'll add that I have to agree the swapping t-bars is not the most flexible or cheapest way to go. At the time, I got a lot of conflicting info from the top shops about whether to use coil-over rear shocks or stiffen the t-bars. Enough of the shops said the coil-overs were too sloppy and didn't control the rear end effectively.  Plus your ride height may change more than you'd like with the stiffer springs -- Tom Pultz, for example, had to fight this problem. So I opted to the t-bar change.  The 29mm t-bars do stiffen up the ride considerably. It doesn't bother me for street driving, but it may be uncomfortable for others. >>

<< If the suspension is to be geared towards the track, I'm getting a lot of advice about losing the progressive springs and going to a more linear setup. Guess that's my next suspension change. >>

----------

On fast tracks like Road America you get too much front dive under hard braking even with the turbo cup springs, which causes the rear to get light. The rear then moves around and your braking is not as good. The solution to this is to get stiffer front shocks and/or stiffer springs depending on who you talk to. Penske and JRZ shocks work well for this, but are very expensive. Stiffer front (linear) springs usually does the trick. And linear rate springs do give you a quicker response and less dive than progressive springs.

<< BTW, I finally corded a couple of my 1st gen R1s last weekend (sad – end of an era).  I just ordered Kumhos. This has probably been covered before, but I need recommendations for cold/hot tire pressures for the track.  I figure the pressure has to be way higher than the 25-26 psi I used with the R1s.  Also, I'd like to have a bit of oversteer. TIA. >>

----------

Most people get an increase of 7-10 PSI from cold to hot. The goal should be about 40 PSI hot-hot for the Kumho's. Hot-hot means on the track, which translates to 37 psi when you get off the track after a cool-off lap. So I start with 30 to 33 cold on the Kumho's (and the Hoosier's depending) on the ambient temps. The Kumho's are great but they will not come back after they overheat (i.e. you have to cool them off a lot). The old R1's would come back if you ease up for a lap or 2.

Subject: RE: Seeking Suspension Information, 6/27/00

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

<< The full coilover setup may also break off at the swing arm bolt, and this does happen with cars that are raced. >>

----------

Kelly-Moss Racing and Racer's Edge both make lower shock mounts that supposedly solve this problem.  They are designed for use with 1/2" spherical joints, which is what I have on my Koni 3012 coilover shocks.

<< For the street I would go just go with the 944 Turbo S setup (double adjustable front Koni and single adjustable rear Koni >>

----------

The Turbo S front strut is single adjustable, not double adjustable.  The aftermarket Koni 8742-1007S M030 type strut (no longer available) is a double adjustable.  I think I got one of the last pairs from Koni last fall.

<< Helper spring coilovers do require you to re-index the torsion bar, because the torsion bar and the helper spring share the springing load. >>

----------

Some people install the coilovers with zero preload on the springs but that's not the best solution since the coils will totally unload during braking.  I have about 1 inch of preload in my 275# helper springs... but that required changing the spring plate angle from about 20 degrees static unloaded to 10 degrees.

<< On fast tracks like Road America you get too much front dive under hard braking even with the turbo cup springs, which causes the rear to get light. The rear then moves around and your braking is not as good. The solution to this is to get stiffer front shocks and/or stiffer springs depending on who you talk to. >>

----------

If you have double adjustable shocks in front you can stiffen the bump setting as long as you don't go too high so the tires chatter in a corner. You can also stiffen the rear rebound.  In theory it's probably better to control weight transfer and nose dive with spring rate since shocks don't control the actual shift, only how fast it happens.

Subject: RE: Seeking Suspension Information, 6/28/00

From: Dave Larson Dave.Larson@Detroit.BBDO.com 

Sorry to jump in here, but if tire pressure change from cold to hot is such a big swing, nitrogen is in order. Filling tires with nitrogen is cheap compared to the bucks spent on suspension parts and tires.  We used nitrogen in all race karts/cars.  All pro cars have nitrogen-filled tires.  Check w. your tire rep for recommendations.

