
SUSPENSION - MISCELLANEOUS
From: Farzaan Kassam fkassam@direct.ca 

Subject: Car Height

>How can I tell if my 951 has been lowered?  Does anyone have standard >measurements?  Something like floor to top of wheel arch?

----------

With it sitting at the lowest setting (there is perhaps 1 thread showing on the height adjustment), the car is 24.5" with a tape measure touching the ground and going through the center cap of the wheel to the fender lip.  The rear sits at 25.0", but this number I've found is dependent on how much fuel is in the car.

Paul's car sits at 25.0" up front and 24.5" in the rear with 1/2 tank of gas. Mine was measured with 1/4 tank.  I would estimate that a stock car would be about 1‑1.5" higher all around, especially in the rear.

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

Subject: spindle failure

From: DC Kincaid angel1@peace.oaktree.net 

>The 87‑89 models share the upgraded front spindles and wheel bearings which were >later used in the C2 models.  The hubs are offset 30mm outward.  86 models have >had a history of spindle failure, especially when brakes are upgraded.
Steve

----------

Is there a fix?  I had not heard of this problem...

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

Subject: 86 951 hub change to 87‑

From: Chris Brown ChrisB@Drextec.com 

This is more complicated than it looks.  You cannot just change the hubs, the entire front steering knuckle with wheel bearing carrier must be replaced.  After you do that, you will find that you cannot get enough camber in the car.  You have to either replace the lower control arm with the longer version from the 87‑ car and replace your front wheels with the later offset version OR machine the upper mounting/adjustment hole on the steering knuckle to allow for more camber.

There is no way around this ‑ I've done it.  The bearings in the 87‑ hub are different to allow for a thicker "axle" on the steering knuckle.  Since the ‑86 version breaks a lot, this is a very worthwhile upgrade.  Trust me ‑ I broke one of the old ones at Bridgehampton and hit the tire wall.      Chris Brown

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

Subject: 951 suspension upgrade

From: "VTECMAN" redline@cadvision.com 

I am looking to do an economical upgrade to the handling on my '87 951.  The car already has the 225/245 tire set‑up and a "track" alignment. Front 2 deg. neg‑rear 2.5 deg negative.  For approx. $650 would it be better to change the shocks, spring/torsion bar, or the sway bars.  Obviously with the $650 budget only one of these upgrades will be done.  Which is best?

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

Subject: Re: '89 951 understeer, LONG

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

Hi Chris,

Generally, for autocross, you don't want understeer, but want a little oversteer. You need the car to turn in super quick, and stability isn't so important. 

The track is different. If you go off there, you can hurt yourself and the car big time. You don't need every last 100th of a second.  You're going to be in the car for a long time, and you need a car that's easier to drive, and safe. Generally, for track, you want some understeer, as that's a lot easier and safer. Get into a corner too hot, the car pushes, you lift, the car turns. If the tendency is oversteer, you go into a corner too hot, lift a little, and spin off the track. Not fun.

Of course, you don't want too much understeer either. That makes you slow, and burns up the front tires.

>I would like to get the best compromise set up between track and auto‑x.

----------

Well a compromise is a compromise. Decide which is more important to you, and set the car up for that. You can still do the other event, but the more fun event (for you) will be better. Of course, a good track car isn't a terrible autocrosser, and vice versa.

>I'm probably going to decrease my camber to about ‑1.5 degrees before I go to >Kansas.  Also, what are some sway bar adjustments I can make to decrease >understeer?  I have Weltmeister adjustables front and rear.

----------

That's a good idea, and will remove some of the understeer. The biggest difference will be done with air pressure, shock changes, and swaybar adjustment. 

Are your front shocks set full stiff? If so, that's why you're getting too much understeer. Try softening them a little. I run mine at 2/3 stiff, and the car is nicely balanced.

Have you read any books in handling? It's really quite a science. I could give you some titles.

Basically, to reduce understeer, you need to get more weight onto the front wheels. By loosening the front shocks, you'll allow more weight transfer onto the front tires, and they will grip better.  Conversly, by stiffening the REAR swaybar, you'll do the same thing (in a turn). When the car leans, weight is transferred to the side of the car. If you stiffen the REAR bar, more weight will go to outside FRONT tire, and less weight to the outside REAR tire. The result will be increased grip at the front, and decreased grip at the rear. Viola, less understeer, more oversteer.

To adjust the stiffness of the rear bar you change the length of the 'arm'. The longer the arm, the softer the car. The shorter the arm, the stiffer the bar. The 'arm' is the distance from the drop link to the pivot point. On Weltmeister bars, there is a sliding bracket on the droplink. You loosen a bar and slide the mounting point forward (stiffer) or backwards (looser). 

Make small changes! An inch difference is quite a lot.  Note that to really, REALLY, set up the car, you need a pyrometer and a stopwatch.  Let me know if you have more questions, this is too long already.


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

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

Subject: 944/951 Parts for sale,

From: WYNNCLAIMS@aol.com 

944 Koni single adjustable sport struts for 86 and later 944/951 with 200lb Weltmeister springs, less than 5000 miles, both for $450.
All prices FOB Southern California.

Steve Russakov, 88 951S racecar, 88 951 rocket, 93 968 turbo S

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

Subject: Re: lowering a 944

From: Doug Donsbach dld@nssolutions.com 

You want to:

1. Jack car and place on stands.

2. Remove wheels.

3. Remove anti‑roll bar drop links on both sides

4. Mark position of the adjuster on the spring plate. Don't scribe ‑ use paint. This will give you an idea of how much you are moving the plate.

5. Loosen the two forward‑most nuts on the spring plate on one side. If the nuts have been loosened before replace them. If the nuts or the bolts are corroded replace them. Replacement of the forward‑most bolt requires removal of the torsion tube.

6. The rear‑most of the two bolts is an eccentric. This is the one with the 36mm head.

7. Adjust ride height to suit by using a 36mm open‑end wrench on the head of the eccentric.

8. Apply anti‑sieze and torque the nuts to 181 ft‑lb.

9. Repeat for the other side.

10. Re‑assemble, drop the car, test drive, etc. 


Doug

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

Subject: Ride Height

From: Mahler9th@aol.com 

After years of asking the experts about appropriate ride height for the 951 which sees street, AX and track duty, I finally found someone who feels he has a definitive answer.  Please note that within a range of reasonable assumptions about car set‑up, level of preparation, weight, et cetera, that almost everyone aligns these cars to roughly the same general specs.  Of course, these assumptions also include the range of DOT‑approved tires: A008, BFG Comp T/A R1, Hoosier and Goodyear GSCS.

Anyway, Jeff Stone (KMR) has shared the following specs:

Front: measure from the bottom of the bolt head at the rear control arm mounting bracket (i.e., caster block) to the ground.  130 + or ‑ 5 mm (factory arms), or + or ‑ 10mm (Fabcar arms).

Rear: measure from the center of the torsion bar tube.  230 + or ‑ 5 or 10 mm, depending on the front.

Of course, as Jim Pasha points out, you want the car as level as possible.  I believe that these are good specs, as they come from Jeff who has a tremendous amount of experience setting up race and street/race cars at Kelly‑Moss.

By the way, watch those caster blocks.  The ones in my '87 951 car (actually Turbo S units with 33,000 miles) had broken down rubber and allowed the caster to change dynamically.  They were replaced last year with an updated factory part‑‑ made a difference in handling.  The updated part seems to have a more robust design.Mike Mitchell

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

Subject: Re: 951 Suspension

From: Doug Donsbach dld@nssolutions.com 

JEFFBCS@aol.com wrote:

>How important is that little piece of "foam" which sits between the underside >of the fender and the top of the strut?  If the old one appears to be "shot", >should a suitable replacement be fashioned?  What's the function of the little >bugger?
Jeff

----------

My impression is that the foam is to prevent abrasive metal‑to‑metal contact between the strut bearing carrier and the inside of the strut tower, the point being to avoid introducing a rust point underneath the tower.

I had some thin plastic foam sheet, about 1/8" thick, that I cut to fit the bearing carrier (plus a little overhang). The foam I used was similar to the kind of stuff used for weather sealing house windows, etc.


Doug

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

Subject: Q: S2 suspension modifications

From: GUENTER@ppcom.de 

I have a lot of questions about upgrading my 944 S2's suspension.

My goal is to get more overall stiffness into my car's suspension because the S2's stock setup is too soft for hard driving, IMHO.  Car is also used on the slalom track! 

· I want to reduce body roll while cornering.  

· I don't want the nose to dive in so far while braking hard.

Let's start with my current setup:

944 S2, no M030 sport suspension, Built Feb. 1991

Front wheels: Michelin MXX3 Pilot SX, 17" 225/45

Rear wheels: Michelin MXX3 Pilot SX, 17" 255/40

Front sway bar: 26.8 mm (stock)

Rear sway bar: 18 mm (stock=16 mm)

Everything else is stock.

Now my basic questions:

What would be the correct sequence to replace my current suspension parts to gain best effects at first?

1. springs + torsion bars

2. shocks

3. sway bars

4. front strut brace

Is this sequence correct?

Is changing springs/torsion bars advisable without also changing the shocks?

Do I also have to exchange my sway bars for stiffer ones at the same time as i do 1+2?

Parts i've choosen so far (not yet ordered):

‑ front shocks: Koni gas sport struts, 1237L‑Sport, 1237R‑Sport

‑ rear shocks: Koni gas sport struts, 1035‑Sport

Parts in question:

‑ rear torsion bars: is 28mm ok?

‑ front springs: ~250lb. Which will fit on my car? (Don't want to

  lower car)

Will t‑bars + springs also reduce body roll? Or can this only be influenced by stiffer sway bars?

Guenter

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

Subject: Caster Blocks

From: paul.foster@micromuse.com 

>By the way, watch those caster blocks.  The ones in my '87 951 car (actually >Turbo S units with 33,000 miles) had broken down rubber and allowed the caster >to change dynamically.  They were replaced last year with an updated factory >part‑‑ made a difference in handling.  The updated part seems to have a more >robust design.

----------

I had a similar experience. I put used aluminum arms and 'caster blocks' from Kempton Bros. on my '84 944. A year or so later I failed tech at Bridgehampton because my wheel moved discernably when the tech inspector was checking my bearings.
   Paul Foster

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

Subject: Re[2]: Turbo S spring rate

From: mmitchel@acuson.com 

Here is what is in my '87 951 street/track car:

Front:

Sway Bar: Factory 30 mm hollow sway bar, which I've heard was used in the SCCA Escort Series and Turbo Cup series cars in Canada and Europe.   This bar was the M030 option on the 968, and can be had from a number of aftermarket suppliers like Windward, or from your local dealer (be sure to ask for a discount).  I got mine from Linda Grigsby at Carlsen in Palo Alto.

Shocks: Double adjustable (i.e., bump and rebound) Koni's sport units.  I bought these at a swap meet for $20 each.  I then had them revalved by Truechoice in Hilliard, Ohio.  According to the part numbers and some research I have done, these were used in some sort of 951 racing application as a part of a full Koni set up.  You may be able to buy them from Andial.  I've heard that they are $500‑600 apiece!

Springs/perches: I use a good brand "X" 2 1/2 inch racing spring (height of 10 inches and rate of 325 lbs.) on a standard coil‑over perch.

Rear:

Sway Bar: Weltmeister.

Coil‑over Shocks: Single adjustable (rebound only) Koni sport shocks which were used on the M030 968.  These actually have a 944 part number.  They have welded‑on lower perches.  I bough these, the 968 M030 "helper" springs and upper perches from Linda as well.  I don't use the factory helper springs since they seem to raise the ride height.  I use some shorter Carrera 2 1/4 inch springs instead.

Torsion Bars: Standard Turbo S 25.5 mm torsion bars.

The car handles okay‑‑ it doesn't push on the track or in autocross.  It is not too stiff for the street.

As for the terms "Turbo Cup" and "Cup Car," I think a variety of suspensions were used.  In some series and in some years, an all Koni set‑up was apparently used. In others, there was an especially stiff Bilstein deal, which used rear coilovers instead of torsion bars.  I believe the Escort series cars had this set‑up.  The people at Windward may be able to shed some light on this.  Also, I've heard that Jon Milledge owns one of these rare cars.  Recall that he drove them masterfully as part of the Carlsen Team when they first came out.  I believe that it is this Bilstein set‑up that is most commonly referred to as the "Cup Car" suspension.

Some of different series had cars which used a 19, 20 or perhaps 21 mm rear sway bar.  I've gone through some dealer microfiche on the 944/968 series, and you can actually find some part numbers for factory rear bars with several adjustment holes in these larger sizes.  You can also get one of these larger factory bars from Andial or Windward.  I prefer the Weltmeister because it has a sliding adjustment and fits just fine in the factory location.

As for the Bilstein set‑up, I've heard that cars converted to this are very, very stiff and difficult to drive on the street.  I've also talked to a few people who say that it caused the car to hop through certain types of corners.  The people at Windward, The Racer's Group or Kelly‑Moss Racing could probably tell you more.  

With respect to $, I've seen people advertise "Cup Car" suspensions for as little as $1,500 in Pano.  I'm not sure whether they meant the Koni set up or the Bilstein set up, and what kind of condition the shocks would be in.
‑ MM

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

Subject: Re: Preformance Upgrades

From: johnd@wgss.com  (John Dunkle )

John, reading your post was like deja‑vu ‑ "been there ‑ done that". 

My first, most important piece of advice is this ‑ decide on *what* you want to do with the car!  Do you want it for street use only?  Track it?  Is reliability your first priority or is "the need for speed" top on the agenda?  These are questions you need to deal with first, before spending the first dollar (subsequent $'s follow way too fast :‑).

I just wish someone had said the same to me a while back (many years & thousands of $ ago :‑).... Keep us posted with what you decide you want the car to be.  Maybe then, I for one, could help you out with what has worked and hasn't on my cars...



John Dunkle, 86 944 Turbo (Track/Street)

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

Subject: Suspension Primer

From: mtcarrera@mcn.net  (DACooley)

The newest monthly discussion article has just been posted to the Rennsport web site.   This one is a fine summary of all aspects of suspension modification and tuning ‑‑ what, why, how, etc.   While the site specializes in rear engined Porsches, the principles apply to all of us.

http://www.rennsportsystems.com/~porsche/2b.html 

Dave

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

Subject: Re: Turbo Cup Suspension

From: lee@pmsales.com  (lee)

Jon & Audrey Hobbs <ajhobbs@tela.com> wrote:

>After watching a number of posts go by over the past couple of months, it seems >that the trick suspension set‑up for a 951 is the turbo cup pieces and parts. >What is a good source for the specs for these goodies? I'm interested in >statistics (spring rates, etc.) as well as make and model of parts.  What is a >good source for purchasing these goodies? 

Jon

----------

Contact Jason Burkett @ Paragon Products

paragon@interconnect.net

512‑289‑8834 info

512‑289‑5682 fax

800‑200‑9366 orders

Lee Lichtenstein <Lee@pmsales.com>

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

Subject: Re: Performance Settings for the 924/944/968 Suspension

From: KGBELDEN@aol.com 

You're right that the .3" difference isn't significant ‑‑ it's only a 1.2% difference in diameter, and only changes the ride height by .15".  Tread wear and tire pressure variations can affect the ride hide by that amount.  Which brings me to my second point 

‑‑do‑it‑yourself ride height adjustment is not an exact science. 

  You need to take out as many variables as possible, but in the

  end you'll find, I think, that "close enough" is the best you'll

  be able to do, and is good enough for MOST purposes.  Variables

  include:

‑‑the surface you're working on.  It should be as level and as    

  flat as possible.

‑‑tire size and pressure

‑‑reference points for measuring. For example, the rocker panels  

  aren't uniformly flat underneath.  I prefer to measure from the 

  center of the wheel hub to the lip of the fender directly       

  above, but that's not exact either.

It'll give you a better read on chassis balance (independent of wheels, tires, etc) but you then need to take a second set of measurements at the rocker panel to see about rake.  

Which brings me to my third point ‑‑ this stuff is more complicated than you might at first think.  Any chassis/suspension change you make will affect other settings, in ways you may not expect.  For example, you may get your rake and ride height set just right, and completely screw up your corner balance in the process.  Since corner balance can have a bigger impact on handling than rake and ride height (within limits, of course), all your hard work could net you worse handling.  Now, for street driving, other than the fact that screwed up corner

balance can cause your car to pull to one side, most of this is pretty much academic.  For track and autocross, however, properly adjusting these parameters can provide a competitive advantage, which leads to...

Point four ‑‑ there are some excellent sources of information out there on this subject.  To gain an understanding of performance chassis/suspension setup, HOW TO MAKE YOUR CAR HANDLE, by Fred Puhn, is a terrific resource (I'm sure there are others, but I'm familiar with this one).  For an excellent description of how to align your Porsche, order the little booklet you may have seen advertised in the back of Pano and Excellence ‑‑ HOME ALIGNMENT OF PORSCHE ___(fill in the blank; 944,924,968, 911,914)  FOR COMPETITION OR STREET, by Ray Scruggs.  It's a terrific value at $10 plus $2 shipping (no interest ‑‑ I just find it really

useful)   Even if you don't plan to do your own 4 wheel alignment (an 8 hr job by Ray Scruggs' estimate for a complete job!!!), you may play with some easier settings on your own (eg, front toe, front camber or rear ride height).  To order, send $12, your address and your car model to Ray Scruggs, 20‑A Scenic Ave, San Rafael, CA, 94901.  When I ordered mine, he also sent me a booklet of autocross/Solo II tips that was pretty informative.


Kevin B

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

Subject: Re: Suspension questions

From: BFauv@aol.com , Brad, 5/11/97

Here's what I did to upgrade my 86 951 suspension. I've included the prices ‑ this is a very brave thing, because I'm sure someone has each part for 1/2 the price with Ferry Porsche's signature. In any case, here's what I did:

Front suspension

-- Koni adj. struts (new) 951 343 031 32, 951 343 032 32  @ $369.60 ea from Imparts

-- Springs, from wrecked 89 951 @ $60 ea Kempton

-- Mount bushing and hardware used from 89 961 free from Kempton (bought out of spec front shocks, they let me keep the hardware. These are $400‑500 new ea)

-- Control arms, from 89 951 $275 each Kempton

-- 2 Complete spindle, disc, calipers from 89 S, $1,500 Oklahoma Foreign (these were pricey ‑ I likely overpaid)

-- Spring seat, lock nut for adjusting spring height, ~$175 new

-- About $100 of new lock nuts and bolts

-- Cup car sway bars, new

-- 8" M030 forged alloys,928 362 11730 new in box, $375 ea Parts Heaven

Rear Suspension

-- 89 951 torsoin bars (fun to install!), $50 each Kempton

-- Koni adj. Shocks 951 333 032 04 $96 ea Imparts

-- 9" 89 951 forged alloys, 928 362 11930 used $475 each

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

Subject: Understeer and Oversteer

From: Jim Taylor james.harlan.taylor@worldnet.att.net 

We are told that for LESS understeer:

 we should mount smaller front springs/bars or bigger rears,

 or a smaller front sway bar (or adjust to lengthen the arm) & a larger rear,

 or we should add weight to the rear,

 or install softer front shocks & harder rears,

 or increase negative camber at the front & positive at the rear,

 or raise the front tire pressure & lower the rear,

 or widen the front track & narrow the rear,

 or install bigger front tires & smaller rears.

----------

The goal of setting up a suspension is to result in a car that has neutral handling. That is, it neither understeers or oversteers. At the limits of tire adhesion, a well balanced car will start to slide sideways, neither pushing off the track front first, or spinning off the track rear first.

Typically, most cars are set up with understeer. That makes the car easier to drive, and safer. When you enter a corner too fast, the car will understeer, or go straight ahead. Ease up on the throttle, and the car will start to turn. So, for the average person, an understeering car is safe and easy to control.

For sports cars, understeer is not a good thing. It forces you to lift off the throttle, and that costs you time on the track. A slight amount of oversteer is faster, as it allows you to stay on the throttle and turn the car with either the steering wheel, or the accelerator. However, it takes a lot more skill to control a car that oversteers.

What happens when you make modifications (if you are smart and do it in a series of steps) is that you move in the direction you are attempting to go. For example, if your car's tendency is to understeer, you would make changes to reduce that tendency. For example, you could mount a larger rear sway bar. That would reduce the understeer. If the swaybar you pick is too large, you will move right from understeer to oversteer. However, if you pick the right sized bar (or pick an adjustable bar), you can adjust the handling just the way you want, you can remove almost all the understeer, leaving just enough to keep the car easy to drive. Generally, if you want to improve the handling, you change the end that isn't working the way you want. 

So, if you car understeers (not enough grip at the front) you would want to make the front grip more, not the rear grip less. Bigger front tires, stiffer rear bar (that will transfer more weight to the front tires when cornering), stiffer rear shocks, wider front track, and some of other changes would work. You wouldn't want to install smaller rear tires because that would reduce the rear grip.

Of course, it's never that simple. You might find a car that understeers at corner entry, but oversteers at corner exit. Changing the suspension of that car to be neutral would be very difficult (at least for me).

Barry Lenoble

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

Subject:  RE: cup car springs on 89 951 

From:  Jim Selders, 4/27/98

Hi Steve, I bought Weltmeister bars for my '86 951 about 10 years ago.  The rear bar is wonderful and I still use it today without problems, but the front bar was terrible in its drop‑link geometry and related maintenance & safety issues.  I replaced it with a fixed 968 sport suspension bar and I've never looked back. Far better arrangement in my opinion, as the Porsche bar is the ideal solution ‑ no drop links, no danger in severing a brake hose when the drop link breaks, etc. My setup provides for a slightly understeering car, which becomes neutral under hard acceleration on the track; this requires the rear bar to be set full‑tight to match the front. I tune understeer/oversteer with tire pressures.

If you get the front bar you'll also need new bushings on the "stays", since the bar is larger than stock.  Beyond that it's a totally stock bolt‑in.

----------

Is the 968 sport front bar different from the m30 bar on the 951S?  How real is the safety issue with the Weltmeister drop link bar?  You don't seem to miss the front bar not being adjustable...are your springs stock?
steve strand, 89 951

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

Subject: Help, Front end vibration

From: Young_Kwon@s3.com 

Dan, the 86 951 had a positive steering roll radius as opposed to the 87 and later cars which had negative roll radius.  This is one of the reasons why the 86 951 have this problem.  The brake disk, hub, wheel/tire, lug nuts and locking lug nut have to be balanced as a system on the car.  It cost me $25 per wheel and it cured my problem.  

Make sure you don't confuse overnight flatspotting thumping with a balance problem.  After the tires warm up this phenomenon should go away.  On car balance should be done only after the tires are fully warmed up.  Also, it must be done immediately after the warm up, the car should be lifted immediately.  Tires can flat spot in just a few minutes if the conditions are right.

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

Subject: Re: spring ratings, 7/2/98L

From: falcon@wolfenet.com  (Tom Pultz)

The dots identify what spring group they belong to and also differentiate the tolerance between springs in that group.

3 white dots indicate a spring with part no 951‑343‑531‑00, which is a 944S with standard shock absorbers.  It has the following properties:

Spring rate ‑ 21.8 N/mm.

Wire diameter ‑  12.0 mm.

Free length ‑ 407 mm

Spring force ‑ 3445‑3535 N at 251 mm compression (highest tolerance group)

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

2 yellow dots indicate a spring with part no 951‑343‑531‑01, which is a 944S with Sport (gas) shock absorbers OR 944 Turbo up to MY '88 with standard and sport‑type shock absorbers.  Properties are:

Spring rate ‑ 21.8 N/mm.

Wire diameter ‑  12.0 mm.

Free length ‑ 396 mm

Spring force ‑ 3118‑3202 N at 251 mm compression (mid tolerance group)

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

So, as you can see, the two springs have the SAME nominal spring rate, but the turbo spring is shorter and actually has less spring force at the same compression distance.  In order to get a normal factory 944 spring with more than 21.8 N/mm you would have to use the 944S2 (23.8 N/mm), or S2 or turbo with M030 sport chassis (28 N/mm).  Both of these springs are quite a bit shorter: 378 and 329 mm, respectively.

Hope this helps.  Maybe a pair of Eibachs is in order :‑)

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

Subject: Re: Shocks & Springs, 7/10/98L

From: Jim Richmond, fireball fireball@funtv.com 

Talk to Jason at Paragon, I bought my Konis and 250lb springs from him.  With the 250lb springs the car is firm but not harsh on the street.  The factory should of shipped every 944 this way.

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

Subject: Re: opinions on better handling

From: BadBob951@aol.com , 7/20/98F

I have pretty much the same response on ride change, but I haven't gone to bigger torsion bars.  I had the 250# progressive rate Weltmeister springs (which are actually made by Eibach I hear).  I started getting a weird suspension noise, so I replaced the upper strut mounts to rule them out.  Of course I replaced them with camber plates and an adjustable strut collar and that uses standard 2‑1/2" diameter springs (I got the 250# rate), all for $500.  Still had the noise, put on the 28/22 mm Weltmeister sway bars front and rear, now there 5x as many noises.  Oh well.  I definitely like the way it corners now.  The rigid swaybar mounts transfer quite a bit more road noise and a little more vibration (depending on how you define a little).

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

Subject: re: opinions on better handling, 7/20/98L

From: zmf@uwyo.edu  (Nick Fuzessery)

>My real question is what mods seem to do the most without sacrificing the street >manners of the 944?

----------

My S2 didn't get noticably stiffer on the street until I installed 29 mm torsion bars.  The 30 mm front sway bar, 160‑410 lb progressive springs and Koni Yellows didn't stiffen up the ride much.  I run the Konis at 60‑70% stiffness front, and 50% rear. IMO, however, you've really got to stiffen up the rear with torsion bars or coil‑over shocks to have control on the track.  Otherwise the rear end is all over the place, particularly on exits, where it's not hard to spin out from throttle‑on oversteer.  The rear coil‑over shock approach allows you to change shocks for street and track, something that is totally impractical, very expensive, and a general pain if you go the torsion bar route.  

My car is now less fun for high‑speed cruising on rough‑surfaced highways than it used to be, but much bettered mannered on the track.  

But to answer your question, improve your shocks/struts and sway bars first.  This will have the least effect on ride comfort.  The switch from stock Boges to adjustable Konis made a big difference.  If you want stiffer front springs, then you're going to have to compensate with a stiffer rear suspension.  

My late '85 seemed to handle pretty well with 15 inch rims, but increasing diameter might help. I haven't tried this.  I do know that my S2 with 16 inch rims was pretty sloppy in the corners w/out the above improvements, and there was considerable tire rollover (Dunlop SP8000s) under hard cornering.

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

Subject: LONG Re: opinions on better handling, 7/20/98L

From: Craig Seko rsr@seko.ca 

1. The 944 was once rated the best‑handling car in the world. This *is* a Porsche, y'know :‑) Remember any improvement in one direction is going to sacrifice something in another direction. The factory pretty much put the car on the optimal grip vs. ride curve ‑ you can't get more grip without giving up something. So, let's start with something outside the factory's control, namely: 

2. The driver.  If one hasn't taken a high‑performance driver's school, that's *easily* where to best spend bucks. Most people think they are good drivers. In fact, I have met very few people who actually say they are not good drivers. Let's face facts: most of us (and I'm including myself) are, due to either lack of talent, effort, or training, *average to poor* drivers. Lack of talent, well, so be it. Join the club. I'm a charter member. Effort is up to the individual. That leaves training. Elf Winfield, one of the world's top driving schools, has had exactly one student that was so talented that they couldn't teach him anything. That student was Alain Prost. Go to school. Go to autox. Go to PCA driver's ed. Go to whatever. If you're as good as Alain Prost, don't worry, they'll tell you.

3. Alignment. This is easily the best, cheapest way to improve things (after the above). I'm running stock alignment settings this year because of the silly class I put myself in for regional Solo1 and Solo2 and can barely stand it. Optimal alignment settings vary on intended use, tire size, and suspension; but a bit'o negative camber in the front works wonders. (How much depends on intended use, tire size, and suspension... :‑) (Don't forget too much neg. camber is a bad thing, and neg. camber in general causes camber thrust, which can scare the un‑initiated.) In addition, many NA 944's have too‑high rear ride heights. The bottom of the doors (and the door sill :‑) should be parallel to the ground. There is a bit of height adjustment in the rear that can be (relatively) easily accessed to help address the matter.

4. Condition. Most of these cars are over 10 years old; suspension bushings and shocks *do* wear with age. In particular the front right anti‑roll bar bushing gets destroyed by numerous oil changes (almost inevitable). Other bushings will wear and cause a general lack of precision. For instance, the rear torsion bar mounting bushings tear with hard use and cause more vague bump steer/roll steer/rear‑end looseness problems than people think.  Unfortunately they are a bear to inspect, and not cheap (as far as bushings go) to replace. Another example is the upper strut mounting bushing/bearing assembly. (When was the last time it was inspected/lubricated? Probably never.) The factory shocks are actually quite good, but a 10 year old 100,000 mile shock is, well, probably not in the prime of its life :‑). A worn shock needs to be replaced.

(Aside: Those of you who scream about the price of Sachs/Boge/Bilstein/Koni shocks/struts (and rightly so) should be pleased to know that Gabriel Gas Ryder premium high‑pressure shocks are available for pre‑85.5 (steel arm) rear and pre‑88 (excluding sport and turbo) strut cartridges in front.  $19.99 rear, $29.99 front. JC Whitney. That's right, you can get all four corners for less than the price of *one* high‑priced Euro‑shock. I haven't tried them, but if I had an early 944, I'd certainly think long and hard about it.)

>I would say in general that the most noticeable would be going with bigger >tires/smaller sidewalls.  Especially those of us with the 15' wheels.  This >doesn't seriously affect ride but will help a lot with turn in and side wall >roll.

----------

There is also the actual type of tire. Stiff, short sidewalls *will* affect ride. Keep in mind the condition of the roads you usually travel on. As an example, on my M030‑S2:

1. Dunlop SP 4000's (225/50 x 16 front, 245/45 x 16 rear) made for a nice, compliant, street ride with all the handling I could use on the street. B‑o‑r‑i‑n‑g. :‑)

2. Kumho V700's (245/45 x 16 front, 265/45 x 16 rear) made for a car that could not be easily driven on many of the frost‑heaved roads where I live.  One of the best‑handling DOT‑legal race dry tires made, though.

3. Yoko AVSi's (235/45 x 17 front, 255/40 x 17 rear) are what I have now and are noisy, jiggly, useless on gravel, but are amazing on good pavement.

Changing rims is quite expensive, although used 16" factory rims are not too bad price‑wise and are of better quality than almost all cast aftermarket rims. (BBS pressure‑cast being the only exception I can think of off‑hand.)

>The next thing would be springs.  I hesitate to pass judgment as a car that is >sprung too heavily tends to bounce too much especially on bumpy corners.  You >see this a lot with the lowered Hondas and mustangs.  Do the springs in the 220 >lbs 250 lbs range cause a lot of bouncing?  Do they make the ride uncomfortable >(or very harsh)?  Understandably the shocks need to be matched to the springs.

----------

250 lb is about the max. I would go with on the street. You have to do the rear torsion bars as well to balance the change.   Almost all aftermarket springs also lower the car. The Weltmeister setup on a NA car gives a ride similar to a turbo S, which is at about my limit for a street suspension. YMMV

>Finally, the sway bars.  These might not affect ride harshness but help with >body roll.  The problem is many sway bars also can restrict suspension travel. >They seem to be the appealing "free handling" type of thing.

----------

Except control arms a 944 weak point and putting too large a bar on (relative to the main spring) makes the bar act as the primary spring (when cornering), which places funny loads on the control arm, which is a very bad thing.

Following what the factory does with optional suspension bits is a very wise move. Optional bars (if bars were optional) are only incrementally larger. 

>Anyone had any luck with the strut tower braces?

----------

The upper bushing mount in a MacPherson‑strut car like the 944 has a big effect on handling and feeling of road vibration. This is why racers like solid mounts (e.g., camberballs) up there so much. IMHO, I wouldn't bother with a brace unless I had a solid mount first. The Weltmeister "hat" brace is supposed to mimic the effect, and it does, but I would do it right (ball‑mounts) if a choice was available. Then I'd put on a brace (e.g., Brey‑Krause).

>My real question is what mods seem to do the most with sacrificing the street >manners of the 944 the least?

----------

On a regular NA 944 with a suspension my first four points addressed, I would put on top‑line performance tires. If I had some spare cash, I'd try 16" rims and, say 205/55 front and 225/50 rear tires. That's it. A real out‑there low mileage driver could run Yoko A032R DOT‑legal race tires as their street tire (I have :‑). Anything more *will* sacrifice street manners and the next step up would be what I call the "full Weltmeister:"  250 lb springs, 28mm front bar, 22mm rear bar, 26‑29mm rear torsion (depending on tires), and whatever bushings Weltmeister makes. After that and we're in coil‑over land. I've driven a few cars with in‑between setups and they just seem to beg the question: why bother?

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

Subject: Re: Handling Improvements, 7/21/98L

From: Tom Thompson tomt@wizvax.net 

I owned an '85 944 for 8 years. Here's what I did to improve handling while preserving a relatively comfortable street ride:

1. Installed Koni shocks (street, not sport, models) and set them toward the stiff end of their adjustment.

2. Used factory‑spec sport package sway bars (the car came with the sport suspension package, which is mostly just the bars.)

3. Bought a spare set of 15" wheels, and fitted them with BFG Comp T/A R1 tires, 225/50x15 all around, (yes, they fit without wheel well modifications, if used on 15" wheels) used only for driving events.

4. Installed the Stable Energies shock tower brace. I noticed a more authoritative response on turn‑in after it was installed.

5. Installed the Holbert (now from AJ‑USA) Cool Brake kit on the front wheels, along with Kool Kevlar brake pads. The car handles better when you can get it slowed quickly enough to make the turn.... ;‑). The extra cooling eliminates brake fade, and increases your confidence that the brakes will be there when you need them.

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

Subject: RE: opions on better handling, 7/21/98L

From: "Daniel Woodman" danwood@gte.net 

Actually, the two biggest contributors to handling that I've found with my 944 are tires and alignment.  Although 16" wheels and tires with stiffer/shorter sidewalls are generally considered to be better, I'd suggest that 15" wheels with a smaller aspect ratio would get you the same benefits and not cost you the gearing losses that result from using the taller wheel/tire combo.  For example, I have 16" wheels w/225‑50/16 Yoko AVS Intermediates for daily driver use, and 225/45‑15 Hoosiers for autocross use.  The Hoosiers are a good 1.75" shorter in total diameter than the 16s. As a result, I get much better gearing/power curve characteristics.  For a 15" tire, I'd recommend AVSs or something similar.  In 50‑series or smaller tire, the sidewalls should be plenty stiff for everything but autocrossing.

Next, alignment.  Stock/factory cars are designed to feel good, but also have some push dialed in to make the car "safer."  You can dial this out by increasing both front and rear camber, as well as putting some toe‑out in the front.  Both sets of adjustments will make the car hunt a bit more just going down the road, and the car will be more sensitive to truck ruts in the highway, but if you want super‑crisp turn‑in and great front‑end traction, its the way to go.

After these two relatively‑inexpensive upgrades, its time to look at shocks.  I use Koni yellow adjustables, but there are other less‑expensive (non‑adjustable) alternatives out there.  Since I autocross the car, the adjustability is really important.  If you're not quite that competitive, a good set of Konis or Bilstiens should help without sacrifice the daily‑driver ride characteristics.

Doing these three things will improve ultimate grip, turn‑in, and overall chassis balance.

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

Subject: Re: Track Driving Question, 8/25/98L

From: Paul Foster pfoster@panix.com 

Todd Leen Writes:

>An observation and a question about technique/vehicle dynamics. Last couple of >times I've been to the track with my S2, I've noticed some mid‑late phase (past >apex) oversteer in one particular turn.  (A subsequent track walk didn't turn >up any camber problems in the road) This is not from abrupt throttle >application, nor did it feel like the usual rotation. It was more subtle, like >the bottom was sliding out from under me.  The visual scene was "we're not going >to make the trackout" (this was also not a standard early apex problem ‑‑ things >looked fine right up to, and through the apex).  Stronger throttle application >tightened things right up ‑‑ and left me with 1/4 of the track width to spare. >What's going on here?

>

>Car is stock 90 S2 Cab. with R1s (235 front, 255 rear on 17" rims), aligned as:

>        Rear camber  ‑1 degree

>        front camber  ‑1/2 degree

>        front castor  2.8 deg

>        standard toe settings.

>

>Any wisdom would be appreciated.  I'm a late‑stage novice driver -‑ i.e. with >a couple of clubs I've started to drive with the intermediate groups rather than >the novice groups.

----------

With your setup I'd say your car will understeer pretty badly. One of the consequences of this will be some exit oversteer due to the considerable weight shift that will occur.  This will be more evident on the slower corners than the faster ones.  A limited slip differential (LSD, baby!) will help.  But I'd work on getting rid of some of the understeer.  Your car will be a lot more fun to drive.  But how you do this depends a lot upon it's intended use and any restrictions imposed upon you by autocross, time trialing, or racing classification rules.  So be sure to consult them before ordering the $3500 Turbo Cup suspension

package for your car.

So here's the things you can do to an otherwise stock car to reduce understeer:

The first thing I noticed is you need more camber in the front than in the rear. Your setup induces more understeer. I have heard the R1s don't need as much camber as normal tires, but I think in a stock car there is no such thing as too much camber due to body roll. Consequently I run as much balanced camber as I can get in the front (about 2.25 degrees) and 1.5 degrees in the rear. 

Using a bit of toe out in the front will work like magic, but it will make the car a bit harder to drive on the street as it will always want to turn. As long as you are an alert driver this is no biggie. If it make you uncomfortable, you can always change it at the track when you put on your wheels. It takes a couple of minutes a side to change the toe. I just leave mine 1/4" toed out all the time.

You can also vary the tire pressures. Normally, you'd want to increase the front pressure and decrease the rear. But I understand the R1s behave the opposite so you want to decrease the fronts and increase the rears. I have run with as much as a 10 lb. differential while autocrossing a stock NA 944 with a big front swaybar to reduce roll.

Here are some things you can do that may no longer classify you as being "stock" (depending upon the classification rules):

The best way to get rid of the understeer is to change the front springs and the rear torsion bars. You want to soften the front and stiffen the rear. At the same time you want to get rid of the body roll by stiffening the suspension and lowering the car.

The next best way is to use a bigger rear swaybar and/or a smaller front swaybar. (But remember the body roll! Going to a smaller front swaybar will induce more body roll...) Weltmeister has an adjustable rear swaybar, although I am loath to recommend them after all the trouble I've had with their front swaybar breaking control arms on my NA 944.

You didn't mention wheel sizes, but going to a bigger front wheel width than stock will also help. You want to increase the front wheel width / tire size and reduce the rear to reduce understeer.

Car setup is not easy. It is also a big part of the reason some cars are a lot faster than others. The easy way is to copy someone else. But unless you both have the same driving style this may not be the optimal setup for you. The only way to really find out is to experiment.

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

Subject: RE: Suspension Stuff, 9/30/98L

From: "Dennis Voss" raceone@email.msn.com 

>1) do camber plates replace the strut mounts?

----------

Yes. I use Kelly‑Moss plates and I'm very happy with them. They offer about 2 1/2 degrees of change and use four clamping nuts rather than two others use because on the track the two nuts just wouldn't hold properly.

>3) how hard is it to change the bushings on the front sway bar?  One is bad from >where the PS leaked on it.

----------

It's just a few bolt and easy to replace. I recommend fabricating a bracket to brace the factory sway bar to body mounting points as those flex a great deal during hard cornering.

>4)will a strut tower brace fit on a set of camber plates?

----------

I recommend against the Weltmeister brace as the "can" that mounts to the 4 strut bolts makes access difficult (had one and sold it). I have the Brey‑Krause strut bar and that works very well.

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

Subject: Re: 50/50 balance question.., 12/22/98L

From: Derrek Khajavi huntleyracing@home.com  

The 951 is a very well balanced vehicle out of the box.  The weight distribution in near 50/50, but the suspension is set-up more for safety than real performance.  The 951 pushes very badly when driven to the limit which was intended to keep uneducated drivers out of too much trouble.  About the worst thing ever devised were/are the Weltmeister 250# front springs.  The problem with the upgrade front springs is the fact that they neglected to mention the fact that the rear torsion bar size would have to be changed in order to net an improvement in handling.  Almost every car I have seen with Weltmeister front springs did not have a larger torsion bar in back.  These cars would push significantly more that a stock car.  The other product line philosophy I don't like is the huge Weltmeister sway bars.  Weltmeister has been suggesting for years that the best way to improve your 944 suspension was to go to a larger and larger sway bar which in essence are really only being used as band aids to improper spring rate.  The proper way to improve a 944's suspension is to bring up the spring rate front and back (slightly more in back) to an acceptable level for your needs and only after determining the need for larger sway bars upgrade them as well.  Most people don't realize however that most stock strut and shock

combinations don't have enough valving for more than a small increase in spring rate.  By simply changing to a 100# heavier spring the strut may not be able to dampen correctly!  Modifying your suspension should be done as a system and not by individual components.  The net gain from a stock car can be tremendous.  Our track cars can develop 1.2 G's of lateral adhesion on DOT approved tires without much difficulty.

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

Subject: Re: 50/50 balance question.., 12/22/98L

From: "Barry Lenoble" lenobleb@symbol.com  

Just some minor notes. I agree that the best way to improve the handling of a 944 is to increase the overall stiffness with front springs and rear torsion bars.

However, as I'm sure you know, changing torsion bars is not easy.  The average backyard mechanic can bolt on larger swaybars in an hour or two. It will take a lot more time to change torsion bars. AND, getting the ride height and corner weights right is not an easy thing.

That explains why people install stiffer front springs and then use a larger rear swaybar to balance the car. Not an optimal solution, but better than nothing.

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

Subject: Re: 50/50 balance question. 12/31/98L

From: Derrek Khajavi huntleyracing@home.com 

Though not an 'ideal' arrangement the helper set-up was used extensively by the factory in the cup cars in a much less refined situation than we have now.  A little note of interest for you might be the fact that many of the cup teams started to catch on to the advantages of coilovers vs torsion bars late in the 944 cup series.  They started dropping the torsion bar sizes and increasing the spring rates until it was rumored that many teams were running cut torsion bars (sawed in half to eliminate then from the suspension) and running big coilovers while still staying in the rules (sort of)!  The biggest problem with the helper arrangement was that when the car was loading up one side of the suspension the helper spring would unseat on the unloaded side.  When the car was straitened out the unperched spring would slam back onto its perch and upset the car.  We solved that problem by running a gapper spring or spacer spring on top of the helper spring to ease the spring back down onto it's perch.  The problem is you have to use our rear shocks to use the system which while not cheep they are very economical for the performance they provide.  They are full aluminum  upside-down heim jointed three click adjustable units with Eibach 2.25"/8" springs in almost any rate you want.  Price is about $800 complete.  You can see

these on our web site   www.huntleyracing.com 

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

Subject: Re: Suspension mods, 1/7/99L

From: "Barry Lenoble" lenobleb@symbol.com 

If it were my car, and I used it on a daily basis with only a few track events, here is what I would do:

1. New Koni adjustable shocks.  If yours are worn out, this is obvious.

2. 250 lb front springs.  This will lower the front a little, and stiffen the front a little more.  The benefit will be less front end dive under braking, and less body roll when cornering. The 250 lb springs won't make the everyday ride that much worse.

3. Weltmeister 22m adjustable rear swaybar.  If you increase the front spring rate, you need to do something to the rear to keep the balance. The best thing to do would be to install larger rear torsion bars.  However, that work is very difficult, and expensive.  You can buy the swaybar for $250 or so, and install it in 1 hour.  You can then use the swaybar to dial out the understeer caused

by the 250 lb front springs.  When you install the rear bar, you should also lower the rear of the car to keep it level. This is more difficult than installing the swaybar, but it's not too bad.

A friend of mine used the same combination, and the car was very well balanced, very fast at the track (1:57 at Bridgehampton w/R1's) and still fun to drive on the street (with street tires).

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

Subject: Re: 951 suspension stiffening, 2/22/99L

From: MMMiles@aol.com Miles Smith

Well, first of all... I recommend replacing your worn shocks with Koni yellow adjustables, and at least 250# springs in front, konis in back. Look into upgrading your sway bars to M030 or at least 951S. If you're going for the expense of replacing/reindexing torsion bar, get coilovers from someone like Huntley Racing, otherwise get helper springs/shocks in back... anything's cheaper than torsion bars and the labor to get 'em in right.

Subject: Re: 951 suspension stiffening, 2/22/99L

From: Paul Foster pfoster@ValenciaSystems.com 

>Pictures from autocross and track events show a huge amount of body roll in >my 951 (draggin spoilers kind of huge amounts).  I'm thinking I need to >stiffen that up so I'm looking for suggestions for a street/track turbo S.  >I'm told that cup springs (I have a set available locally) and 30-mm >effective torsion bars will put a smile on my face.  Any differing opinions >and how much weight savings are achieved with the hollow bars?

----------

My car suffers the same problems. We should go in together on this and possibly get a break on prices...

I am steering away from Turbo Cup springs even though they are the same size as the stock springs (and so will fit the front spring perches without modification) because they are progressive rate and a little on the soft side. The problem is that apparently you cannot find torsion bars bigger than 30mm solid or 31mm hollow for the rear so that is going to limit the front springs to less than 450 lbs (unless you go with the helper springs in the rear which will make the rear 'progressive' with the torsion bars).

Huntley has a bolt on kit for less than $2K that does the job except for the rear progressive spring issue and the possible issue that the rear lower shock mount may not be able to withstand the forces over time. But I'm leaning towards getting the springs, perches, and camber plates along with the hollow 31mm Automotion/Sway Away torsion bars and Weltmeister sway bars from Jason at Paragon. Replacing the torsion bars is a pretty big chore but I think the car should be easier to control on the edge if the springs and torsion bars exhibit linear response.

----------

From: Craig Seko <rsr@seko.ca>

>Turbo S.  I'm told that cup springs (I have a set available locally) and 30-mm >effective torsion bars will put a smile on my face.  Any differing opinions and >how much weight savings are achieved with the hollow bars?

I wanted to do the exact same thing, and I was told by many sources that I should re-valve/re-build/replace the shocks to match the higher spring rate.

Subject: Re:951 front suspension questions, 3/15/99L

From: "JONATHAN SCHEPPS" jschepps@sarnoff.com 

I just completed this same conversion on my '86 (changed to '89 parts)

The colored marking indicate which of 2 possible spring rates you have.  I don't the shop manual with me now, but I believe the 3 "gray" marks are actually 2 yellow and 1 white (or maybe 2 white and 1 yellow), which would make them the 28 N/m version, which are the stiffer ones.  However, this translates to about 160 lbs/inch, which is much softer than the 250 lb. springs I had on my '86.  So I ended up replacing them with the Turbo Cup springs with are 150-410 progressive.

Regarding the calipers, mine came with those black plastic holders on both struts.  I think you're correct in that they held the ABS and pad sensor lines.  Not sure about the brake line though.  I had changed to SS lines, so I don't use the stock supports.

I removed the ABS sensors and made a small metal plate to block off the hole - just one less unconnected wire to deal with.

I just got everything together last weekend and it feels fine.  On the street, braking with the new calipers, with stock pads, feels slightly better than the '86 calipers with carbon pads.  I just ordered carbon pads, and I'll have the car on the track in a couple of weeks.

BTW, I was surprised to find that my '86 phone dials fit on the front without any caliper clearance problems.  Everyone had told me they would not clear the calipers.  Of course the offset is wrong so they stick out by about an inch (20mm), but no clearance problems.

Subject: Re: I need suspension setup help, 5/21/99L

From: Paul Foster pfoster@gdi.net 

<<I’d appreciate any constructive suggestions to help me round out my suspension:

86 944 will be used at DE, autox and for street use.

New Koni yellows

New Weltmeister 200# front springs.

20mm front sway bar

14mm rear sway bar

Stock rear torsion bar (23.5mm?)

Stock 15” Fuch’s with Kuhmos for track, 16” ROH for street (205/55f,

225/50r)

I’d like to upgrade the sway bars, but leave the stock torsion bar due to the difficulty in replacing it. I can get a pair of 030 sway bars pretty cheap, would this be wise, or should I go with adjustable Weltmeister’s (considerably more $$$)?>>

----------

You really need bigger torsion bars or helper springs to balance the bigger front springs. You could get a 968 M030 rear shock with helper spring but it sounds like you have just bought new gas adjustable shocks for both ends. That was a good move and I doubt you will want to throw the rears away.

You can use a big rear swaybar to help but it will be a compromise. Your front swaybar is not near big enough either. These cars have a lot of body roll. I'd go with bigger swaybars (say 968 M030s - the rear is 3-way adjustable) but the Weltmeisters provide infinite adjustability which is nice - and may be needed to cure the push you now have.

As a stopgap measure you car also run much higher inflation pressures in the front and much lower in the rear when you autocross. This too is a compromise.

Subject: Rear 951 Suspension, 5/27/99R

From: Mahler9th@aol.com Mike Mitchell

I may be one of those that started some of the furor several years back--heck maybe even during the Porschephiles days.  That long ago.

I was trying to figure out how to add wheel rate in the rear of my '87 951.  The previous/original owner had the dealer install 944 Turbo S torsion bars.  He was a professional CART driver and had plenty of money so he had the dealer set the car up with the installation.  I think he had them indexed so that the car would be a tad lower than stock.

When I bought the car, I wanted more rear rate, but I couldn't afford to pay someone 8-12 hours for the labor and a bunch for the parts.

I was reading some back issues of Excellence and I noticed an article by a fellow local PCA member on the 968 M030 car.  Then I did some quick research and found that some of the factory racer cars used helper springs.  So I bought the 968 M030 shocks and springs and installed them.  Rear of car was too high-- the springs were too tall.  So I bought some Carrera springs: 2 1/4-inch diameter with a four-inch free length. I started with 100 pounds and now I am at 200 lbs per side.  I have posted all of this info many, many times during the past 4 1/2 years, and mentioned it to everyone I know (for example, the nice fellows at KMR).  By the way, it seems that the 968 M030 shocks have much stiffer bump and rebound settings than even the Turbo S rear Konis.   Seems does not equal "does--" I haven't had the things dynoed.

Works great, and I did not have to reindex or preload anything.  Car does not push, and I run 450 lb springs in the front and a factory 968 M030 bar, which some mail order advertisers call the "Cup Car" bar, but that you can actually get cheapest from the dealer!

I think that this is still the cheapest way to add rear rate to a 951 (~$350 - 400).

Subject: suspension, 5/29/99L

From: enalaw1@btitelecom.net 

By the way, I found this message from an earlier posting and it seems objective and it seems to me don't reindex unless you have a dealer do it:

From: Huntley Racing

Re: Carrera Coil-Overs

I'm glad you got everything in easily and are having fun with the car. Some of the harshness is normal and will be gone after the first few hundred miles as the race shocks loosen up their seals a bit. Let us know how much the lap times drop at the end of the month. Good Luck!

-----Original Message-----

From: BBailey74@aol.com BBailey74@aol.com, 3/29/99L

Subject: [924/944] Carrera Coil-Overs - My First Impressions (Kinda Long)

>Well, after much waiting I finally got my coil-overs and stiffer sway bars >installed this past weekend. For those that don't know, I installed the Huntley >Racing Carreras on my '89 944S2 along with PMNA swaybars front and rear. I am >using 350 lbs springs in the front and 150 lbs helper springs in the rear (I've >left the stock torsion bars in for now). The sway bars are 30mm front and 3 way >adjustable 20mm rear. I set the rear to the middle setting to start with and >will adjust from there after I have a chance to drive the car on a track.

>

>On the installation side, my mechanic remarked how well put together the setup >looked. This is true praise, as I have only heard him say this about a few >other products. The only criticism he had was on the lower rear mount and the >use of spacers to clear the control arm. He felt, although he didn't suggest an >alternative, there had to be a better way to achieve the same results. Otherwise >everything bolted right up with minimal hassle.

>

>I had originally intended to set the ride height to a level that eliminated the >gap between the top of the tire and the lower edge of the body. This was not >possible with the stock torsion bars in place (without reindexing at least). We >were however able to lower the car about a half inch from stock.  I will >probably pull the torsion bars the next time I put my car in the shop to get the >full benefit of going with the coil-overs. While we were not able to set the >ride height at the level I wanted, we were able to corner balance the car to >within 10 lbs per corner. I was more than satisfied with this and actually a >little surprised we were able to get it this close.

>

>Having only driven the car on the street, I can only give limited impressions >as to the performance potential of the setup. The car feels a much more solid >and stable at higher speeds with the upgraded sway bars, shocks, and springs. >There is very little body role (read none at most speeds on public roads), even >on interstate entrance ramps taken at fairly high speeds. On some local twisty >roads, I am no longer comfortable taking the car to the limit of its traction >as I'm not comfy driving that fast on a public road, so I can't say how much >faster this setup is over a given stretch. It is fairly significant though. The >biggest benefit I can tell so far is that it keeps both rear tires firmly >planted on the pavement, eliminating a great deal of inner tire spin on hard >corners. So far this has greatly improved exit speeds and the cars ability to >apply its limited power when exiting hard corners. I'll be able to tell more >after I get it on the track which should be Apr 24 and 25 at Carolina >Motorsports Park.

>

>All in all, I am very satisfied. The setup is, so far at least, exactly what

>I wanted. For anyone considering this setup, be warned, the ride is harsher.

>However, if you are like me and value performance over comfort, this setup will >work for you. If anyone has any specific questions I'll be happy to try to >answer them.

Subject: RE: 951 Spindle Failure, 6/29/99L

From: "George Beuselinck" gb944@mindspring.com 

Even more to the point, if you have been tracking your car heavily, have the spindles X-rayed every couple of years.  A lot cheaper than sheet metal...

Here in the Northeast, some of the heavily tracked cars are also breaking hubs (front and rear), Stub Axles (rear), control arms (front and rear).

When these failures happen, the driver is along for the ride until the energy is dissipated.

Subject: Re: 951 Spindle Failure, 6/30/99R

From: Chris Brown ChrisB@Drextec.com 

I would STRONGLY suggest using new or excellent used 87-88 951 (not S) hubs when replacing the front upright on an '86 951.  If you place the 86 and 87- parts next to each other and compare, you will find that the spindle diameter and the ball joint connection area on the later parts are significantly larger.  

This is more complicated than it looks.  You cannot just change the hubs, the entire front steering knuckle (upright) with wheel bearing carrier (hub) must be replaced.  After you do that, you will find that you cannot get enough camber in the car.  You have to either replace the lower control arm with the longer version from the 87- car and replace your front wheels with the later offset version OR machine the upper mounting/adjustment hole on the steering knuckle to allow for more camber. I did the latter and it worked out very nicely.  The stock brakes will work fine from the 86 upright.  The bearings in the 87- hub are different to allow for a thicker "axle" on the steering knuckle, thus requiring the use of the later wheel carrier (hub).  Best method is to source an entire 87-88 951 front end from a salvage yard or independent (work at home type) parts monger.

Since the -86 version breaks A LOT and is a flawed design to begin with, this is a very worthwhile upgrade.  Trust me - I broke one of the old ones on my 86 951 at Bridgehampton and hit the tire wall at the end of Millstone straight...

Subject: RE: 944 Turbo Cup Car suspension questions, 8/3/99R

From: "Bill  Shook" skydiven@bellsouth.net 

I have cup springs, stock shocks and 30mm torsion bars and truly believe the factory should have delivered these cars set up just like this.  On the street I noticed very little real difference unless in a corner and then it just doesn't roll over as much.  On the track it's a world and a half better.  On a VERY bumpy road I was on once it felt a bit on the stiff side...but that was only one time and wasn't very bad at all.

Subject: Shocks, Sway bars, 8/2/99L

From: hensonator@yahoo.com Matt '86 951 

I've done some more work on the car and wanted to give some feed back for anyone whose thinking about any of these topics now or doing a search in the future..

1) Put in a 22mm rear Weltmeister.  For $220 this is an awesome upgrade for anyone who autocrosses or tracks the car.  I was concerned about road noise but after the first day it was quiet.  I installed the S2's 26.8mm front sway bar a couple months ago and it pushed a lot.  I've got the Weltmeister adjusted about 1/3 of the way stiff (pretty soft!) and it's perfectly neutral.

2) I swapped my shocks for Koni Yellows.  I had Koni Reds on the back -adjusted about 3/5 stiff.  I adjusted the Yellows about 2/5 stiff - now they are much softer than the reds.  But the reds felt too stiff at 3/5.  I also installed the fronts at 2.25/5 stiff.  They feel a bit softer than the old Boge shocks I had on there.  I'm not as happy about this since I got the non-externally adjustable ones (I thought I was buying the external adjust ones but that's another story). I'm mostly concerned about being able to get fast corrections at the autocross than high speed stability so it's okay that the shocks aren't super stiff -and I can always pull them and adjust.

Subject: Lowering an 86' 951, 8/17/99L

From: "JONATHAN SCHEPPS" jschepps@sarnoff.com 

IT CAN BE VERY BAD.  As you lower the car, the angle of the ball joint pin changes (inward).  There is a limit to how far the joint can move, and if you exceed it, it breaks, leaving the bottom of your strut (and wheel) disconnected from the rest of the car.  This is not a good thing.

It is generally recommended that you not lower the car more than about 3/4" with the stock control arms.  Some PCA regions will not let a 944 participate in track or auto-x events if the distance from the wheel center to the bottom of the fender is less than 13".

Having said that, increasing the spring rate tends to help matters, by not allowing as much movement in the control arm for the same amount of loading.  However, 200# springs are not that much more than stock.  You could go higher, like the Weltmeister 250# progressives, and still have perfectly acceptable street ride.  I have a pair of these for sale, and the spacers, if you're

interested.
Note there are aftermarket control arms that can handle the larger ball joint excursion caused by lowering.  They're about $1600/pr.

Subject: <Tech> 951 suspension, oversteer on trail braking, 9/15/99R

From: "Derick Cooper" dcooper@parkcity.com 

>So your balance changes with speed due to down force.

>cool.  I don't get to play with downforce in auto-x.

----------

Just one quick suggestion.  Do some DEs before you change anything else.  You will find that there are substantial differences in suspension setups for AX vs. DE.  It's not just the ability to use downforce.  The main reason relates to the average speed in turns.  In a lower speed AX turn, the car will tend (relatively) towards understeer due to the fact that the turns are usually sharper and you must turn the wheel more (front tires are working harder than rear).  Of course the opposite is true on a road course.

I understand that you are having exactly the opposite problem (OVERSTEER at slow speed).  I *believe* this may relate more to your trailbraking technique than suspension setup.  Most people would agree that, on balance, low speed oversteer is actually *desirable,* because it's generally much faster than understeer.  Once the car starts to understeer, your speed through the turn is gone.  So what you are doing is GOOD, your just doing too much of it.  Also, a really good feel for trailbraking will help a lot on the track.  If there is any, even remote, possibility that the handling difficulty relates to the technique, you are 50 yards and 5 first downs better off to make SURE you have perfected the technique. Modifying the car to your possibly, slightly flawed technique is not the correct approach.  Maybe a good gut check: don't do any trailbraking at the next AX.  See if your car understeers or oversteers in a neutral (no brakes, even throttle) state.  If it doesn't oversteer, you are trailbraking too hard.  (Actually, to be ideally set up for higher speed, the car would *tend* towards

understeer in a neutral, low-speed cornering state).  I want to reiterate that being able to use the brakes to control low speed oversteer is actually a GREAT thing (unless you're in a 911 :) ).  I would work up to trailbraking very slowly on the track though.  A spin on the track often lasts a lot longer than at an AX.

Subject: re: Wheel Upgrade resulting in Handling Downgrade, 10/25/99L

From: Dan Nguyenphuc danno@smartlink.net  

David, of course you'll have more understeer with your wheels upgrade. With the stock 205mm front and 225mm rear, there was already some understeer.  Skewing this difference further with 205mm front and 255mm rear will only exacerbate the understeer condition. While you may notice lower quality subjective "feel", you may actually be getting better cornering grip and speed. Only a track session, or skidpad test will tell for sure. The oversteer on exit is probably a result of excess throttle application to combat the initial understeer. Let's go over the upgrade options you mentioned.

1. UPPER STRUT TIE BAR - while this may stiffen the front end, the benefits seem to be minimal from the feedback others have posted. This brings up the issue of cornering balance; the stiffer end takes more of the cornering load and will slide earlier. Stiffening (real word?) the front end will only make the understeer worse.

2. STIFFER TORSION BARS - this may be one logical step. This will put more of the load on the rear tires, thus reducing the understeer. Seems to be a lot of trouble to install & adjust though. This would also worsen the difference between the front and rear roll stiffness. The stock 951 has less front roll stiffness than rear; increasing rear stiffness would make this imbalance even worse. You will probably be scraping the outside edges of your nose on the ground after this upgrade. One way to balance out the differences in roll stiffness would be to install stiffer FRONT SPRINGS.

3. LARGER SWAY-BARS - this may be your most flexible option. While stiffening the rear end to reduce understeer may give better "feel" and balanced cornering, you may be sacrificing ultimate cornering potential because you're overloading one end more than the other.

By setting up the car to have identical roll-stiffness front and rear (with front springs or sway-bar adjustments), you will maximize cornering grip.  But because of the slightly heavier front end, you'll need slightly larger front tires for neutral cornering. By having identical width tires front & rear, you'll have less understeer, and with equal roll-stiffness, put nearly identical loads on the front & rear ends, thus maximizing your cornering grip. Don't forget that people achieve their fastest lap times with a car set up slightly towards the understeer side.

Subject: Turbo Cup suspension specs? 11/8/99R

From: Andrew Sweetenham Andrew_Sweetenham@compuserve.com 

Does anybody have the exact specification of the (circa) 1988 Turbo Cup series car based on the 944 Turbo (the race car, not SE edition road car).  I am particularly interested to know about spring rates, ride height, geometry, weight, power and component brands (i.e. I am informed they ran Bilstein shocks). Was a standard clutch & transmission used, were gear ratios changed.

Subject: Ride Height, 2/11/00

From: "Christopher White" cdwhite@concentric.net 

The 'standard' method for measuring ride height is to measure vertical distance from the ground to the bottom of the fender though the wheel center. Stock varies quite a bit. Typically I believe that it is around 26".  My car is set to around 24 3/4". This is running at the minimum allowed by PCA for stock A arms. 

Subject: Ride Height, 3/31/00

From: Mahler9th@aol.com 

Just passing along a suggestion I received from some of the 944/951 endurance racing folks.  They recommend measuring front ride height from the head of the bolt that secures the caster block to the car to the ground.  This is also what the factory says to measure as described in the 951 service manual supplement.

For the rear, they recommend measuring from the center of the torsion bar outer tubes to the ground.

Fenders may not be the best place to measure.

Subject: RE: lowering ride height, Koni question, 5/24/00

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

<< Well, not really lowering, just resetting my ride height to factory specs after a year of having my front end jacked up. My front end was raised inadvertently by installing a set of camber plates and new Koni's. I'm still trying to figure some bits out about the whole deal. >>

----------

The camber plates sold by Paragon Products, Ground Control, and Huntley Racing are all the same thing, and they all raise the ride height because they were not designed to the same specs as the factory mount.  The only plates that do not raise the ride height that I'm aware of are those made by Racer's Edge and now sold by Automotion.  The design of these plates positions the bearing in the exact same location as factory.  I have a set on my car and I really like them.

<< The addition of the camber plates. I used 12" springs that resulted in me having to lower the spring perches as far down as they go to achieve the right ride height. >>

----------

10" springs would have worked better, which is what I have on my car.

<< Did I happen to get the wrong struts? >>

----------

What part number are they?

<< Another point about the older Koni's, they only had two flats on the top part of the threaded section for holding while torquing the big nut.  Mine have a full hexagon head. >>

----------

My double adjustable versions also have a hex head.

Subject: [951] Re: Lowering the rear end, 10/20/00

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

Skip Grehan has a nice tech article at:

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

MESSAGE:   (#12655) Excellent Links For Suspension Info, 3/20/01

AUTHOR:    Jeremy jdonefer@snet.net  

This will take you to "Tech Session" where a lot of info about suspension procedures, along with pictures, con be found. 

http://www.tech-session.com/Paragon/Tech/944_spring_strut_replacement.htm  

MESSAGE:   (#13598) 944 suspension scans, 3/29/01

AUTHOR:    Skip Grehan skip@tech-session.com  

I have a few representative scans from various sources of the 944 suspension.  They are on my defunct personal site: 

http://home.att.net/~projekt944/944_suspension_scans.htm  

MESSAGE:   (#14137) Entire Suspension Procedure, 4/4/01 

AUTHOR:    Jeremy jdonefer@snet.net  

I did the entire front and rear procedure by myself and documented it on the 

Paragon Products tech site. Use this link:

http://www.tech-session.com/paragon/Info/ask_dr_koni.htm  

Any questions, e-mail me at my944@snet.net  

Subject: Re: Need to know the size of the eccentric that raises and lowers the 

  951, 8/23/01

From: Doug Donsbach dldonsbach@mindspring.com 

<< Does anybody know the size of the eccentric that's used to adjust the ride height of the back of the 951?  Not the nut, but the bolt/eccentric.  It's very large and thin. I don't have any sockets that size to get a measurement from. >>

----------

36mm.

Don't waste your money on a mongo 36mm Snap On wrench. Go to a bicycle shop and buy a thin "headset / crankset" wrench ($15).

Subject: [951] RE: ride height, 12/13/01

From: DanD dan10101@pacbell.net 

The best I can tell you is that the window sill on the door should be level.

Here's my fun with ride height 

http://members.rennlist.org/dan10101/chapter17.htm 

After a bit of sagging. The back is too low.  I'm now at:

LF 25

RF 25.25

LR 23.75

RR 23.75

Subject: Re: '86, Lowering, and Rear Camber, 4/3/02

From: Doug Donsbach dldonsbach@tds.net 

What is your ride height, measured from the center of the torsion bar end cap to the ground? You should be able to get that measurement down to around 220-230mm and still have reasonable camber for a street car, say around -2.0 degrees, maybe a little more positive than that.

Subject: RE: Help diagnosing front-end clunking, 8/7/02

From: "George Beuselinck" georgeb@944ecology.com 

Here are the likely culprits in decreasing order of probability:

1) Ball Joint in Control Arm

2) Tie Rod End on Steering Knuckle

3) Sway Bar Bushing Worn Causing Knocking

4) Inner Tie Rod End on Steering Rack

5) Upper Strut Mount and Bearing

6) Wheel Bearing

7) Strut Insert (Worn Out - Knee Action) 

Some may be more or less likely due to higher or lower mileage, but that tends to cover the causes.  

Subject: Re: Door stops and sway bars... 11/19/02

From: Menelaos Karamichalis menelaos@stls.verio.net 

One of my good buddies said there was no URL listed in the message I had sent on the subject, so here is another attempt at sharing the information.

http://website.lineone.net/~dmsims/944t/SuspensionPreparation.htm 

Subject: RE: Suspension Issues, 11/25/02

From: "Stephen Magown" stephen@lilray.com 

Here's a little more info, I got these vertical measurements by measuring from the bottom most point of the fender lip to the ground at the center point of the wheels.

RF 25 1/4 inch or 641 mm

LF 25 1/8 inch or 638 mm

RR 25 1/4 inch or 641 mm

LR 24 3/4 inch or 628 mm

The left rear wheel is the one that's rubbing. I have adjusted the eccentric all the way to the highest setting. I haven't touched the other side. The outer sidewall of the tire is rubbing in the inner fender about 1/2 inch from the top.

Subject: Re: Trailing arm adjustments, 9/24/02

From: Doug Donsbach dldonsbach@tds.net 

Menelaos Karamichalis wrote:

<< It seems that to change the rear ride height, I just need to loosen a 24mm nut that is tightened to 180lb-ft and then rotate a 36mm-head bolt to change the position of the end of the trailing arm.  If there is no load (wheel off, trailing arm in the air), is there a catch, or is it really this simple? >>

<< I remember reading that even a crescent wrench or a 36mm bicycle wrench is adequate to rotate the 36mm-head bolt, which I find surprising. I expected I would need a big 36mm tool to counterhold the bolt while I loosen up and tighten the 24mm nut.  Am I missing something? >>

----------

Actually, you'll need to loosen the normal bolt/nut and then the nut on the eccentric. Due the friction involved under the eccentric head, the bicycle wrench is more than adequate and in fact easier to use than a full size Snap On wrench, especially if you're working by yourself without a lift.

It helps some to have a jack under the shock boss to take up some of the weight of the trailing arm when you loosen things up and just loosen both of the fasteners until you can just rotate the eccentric with some force.

Take some careful height measurements before you start, make the adjustments and then settle the car with a drive down the street and measure again. It might take you a couple of iterations to get it where you want it.

Subject: Re: Trailing arm adjustments, 10/3/02

From: Menelaos Karamichalis menelaos@stls.verio.net 

I could not get access to a 36mm bicycle headset wrench or combination wrench before I started working on the car.  As such, I had to remove the rear sway bar drop links to get better access to the backside of those bolts.  There is no way a 36mm socket would fit on the bolt, not enough clearance.

My good buddy let me use this air tools, so I also used an impact wrench to loosen both 24mm nuts while counterholding the heads of the bolts w/ a big crescent wrench.  I did not change the front ride height, but I was able to drop the rear by about 1/2 inch.

The big question will be how the car responds.  As I have not driven the car on a good road since the "operation", I will have to wait before I report on how beneficial it was to drop the rear.  I have a bunch of ideas in my mind, but I do not want to dwell on them much for fear of the placebo effect :-)

Subject: Re: Trailing arm adjustments, 10/27/02

From: Menelaos Karamichalis menelaos@stls.verio.net 

As an overdue update, I did lower the rear ride height of my car using the rear trailing arm adjustments.

As it had been mentioned often on this list, a 36mm socket will by no means fit over the 36mm bolt head.  I used a friend's crescent wrench to counterhold and rotate the adjustment bolt, but a bicycle tool, the Park Tools RW-3 (combination of 36mm headset wrench and 15mm pedal wrench), will fit perfectly over the adjustment bolt.

I was able to drop the rear ride height by at least 1/2".  I checked the ride heights many times and the rake of the car seems a lot more reasonable now.  

Whether the car behaves differently is very difficult to say.  It does look a lot better.

Slowly but surely, the suspension of this car is getting worked out.

