STEERING

Power Steering Fluid Reservoir Leaks

The clamps that hold the hoses onto the reservoir don't seem to do their job very well.  Replacing or tightening the clamps tends to solve this problem.  You may also need to replace the small flexible piece of hose (and clamps) that allows the power steering fluid return hose to go around the engine block and underneath the oil filter.  The easiest way to check for a leak here is to raise the headlights so you can look down inside the nose of the car.  

The main reason for catching these problems early is that if power steering fluid leaks down onto your suspension arms it may rot out your ball joints.  As of 1985.5 they can't be replaced individually, and the entire arm ($$$) must be replaced.  

There is now an updated version of the fluid line that goes from the reservoir to the pump.  The new version does not go around the oil filter & attach to the water pump, but rather straight from the reservoir to the pump.  As mentioned before, fix this problem as soon as you notice it because it can lead to costly ball joint & steering rack repairs.

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

Subject: Re: Steering

To: Balaji Srinivasa BALAJI@platinum.com 

On Mon, 14 Jul 1997, Balaji Srinivasa wrote:

>Hi all.  Some time ago I had posted a note that my steering pump reservoir was >loosing good quantities of fluid. On recommendation and suspect I replaced the >low pressure line from the reservoir. No effect. When I took the car for an oil >change I got a chance to look under. When I squeezed the steering rack boot (on >the right side of the steering mechanism), I had a lot of fluid come out. Does >this mean I have a busted seal?  If so what are the replacement options and what >do they cost?

----------

You have a bad steering rack. The entire thing must be replaced not just the seals. It will be expensive for a shop to do it in the $800 range). Good luck!

Jay Easley, 1987 944 Azure Blue/Tan, 1991 740 White/Tan

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

944 leaks power steering fluid.

MOST 944 power steering fluid leaks are very easily fixed. The majority of these leaks are from the bottom of the reservoir, and in almost all of the cases I've seen it was from the hoses leading to the pump from the reservoir. This problem is caused by poorly designed hose clamps used by Porsche. In some cases, tightening the clamps helps, but I recommend going to your local hardware store and spending the five bucks it costs to replace all of these clamps.  It also wouldn't be a bad idea to inspect your right front swaybar bushing.  A power steering fluid leak will dump almost directly on to this bushing and the fluid will destroy it fairly quickly.

Thanks to: Chad Patterson at pattersonc@webster.wireline.slb.com 

*Note: Another fix for these leaks is to replace the reservoir to power steering pump hose.

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

Subject: Re: Power Steering Return Line

From: mtcarrera@mcn.net  (Dave Cooley)

The PS lines on all 944s, especially those on the S and the turbo, get badly cooked by exhaust heat.   When they cook, they harden.  When they harden, they crack.   When these things happen, it is time to replace them.   Recommend you NOT try a workaround, since it will just come back to haunt you later.  Bite the bullet, resolve your denial condition, and replace the hose with a nice supple new one and never look back.

Dave

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

Subject: Re: Power Steering Return Line

From: MrBru@aol.com 

I had a similar problem on my 87 944‑S, and based on the good advice of a list member, I removed the power steering reservoir from the car, thoroughly cleaned it, and sanded the little mold seam line marks from the nipple ends on the bottom of the reservoir with 400 grit sandpaper.  The fine seam lines were apparently enough to cause the seepage.  Since this cheap/no money repair I have had no leaks.       Jeff Brubaker

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

Subject: Re: Power Steering Return Line 

From: Wes Shew schumi@vcn.bc.ca 

On Mon, 4 Aug 1997, Ezra D. Hall wrote:

>I also removed the P/S reservoir and trimmed the seams. This was ~6kmiles ago, >and still no leaks. I also made a gasket for the P/S reservoir lid,

‑‑‑‑‑‑‑‑‑‑

What did you use to make the gasket?

Wesley E. Shew  (604)737‑7649

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

Subject: re: Power Steering Rack

From: Kevin Gross kgross@connact.com 

The plastic nut, actually a threaded plug, can be removed to insert a centering tool used during wheel alignment.  The tool, number 916 and p/n 000.721.911.60, is basically a pointy‑headed bolt that inserts into a dimple in the rack's rod, locking it dead centre.




Kevin

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

Subject: Re: 944 Power Steering Thread

From: "MSI: John Christensen" JohnC@msiconsulting.com 

Jeff Trang wrote:

>One failure point I'm aware of lies in the hose which connects the PS reservoir >with the pump.  Apparently the original hose design was not good (too long and >poor routing), nor were the materials used to make the hose, resulting in loss >of PS fluid because of leaky hoses.

----------

I actually had this done to my '86 951 (along with a lot of other things) last week.  For those interested, the part numbers and prices are:

944.347.445.05 Feed hose $23.00

999.230.357.02 Hose fitting   $8.46

N.100.184.01   Fitting seal ring   $1.61

BTW they also had to replace the metal pipe that provides coolant to the turbo...$103 just for the part!  Oh well, if I wanted to save money I could have bought a Honda.



John, johnc@msiconsulting.com, '86 951

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

Subject: re: PS fluid leaking

From: Kevin Gross kgross@connact.com 

Simply replace the two sold hose clamps on the fittings at the base of the reservoir, with Zebra clamps. They are available from Porsche as p/n 999.512.346.02 and 999.512.450.02.  More often than not, these more‑flexible clamps solve the problem.  The P/S line is, to my recollection, an expensive item.





Kevin

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

Subject: Re tims's clunk

Yes, tie rods and wheel bearings. More likely tie rods, as if the wheel bearings were that bad you would likely notice other symptoms like vibrations when braking. Easy to check, just jack up the suspected wheel, preferably by the outer end of the a‑arm, but be sure to cushion the jack with something.  Then check for play in the bearings by grasping the tire at the 12 and 6 o'clock positions and feel for play. There should be close to none, and if you cannot get rid of it by adjusting the bearings per the manual, the bearings may be tired, but it's more likely the tie rods. Check these by grabbing the wheel at the 9 and 3 o'clock positions and move back and forth as if steering.

There should be no play and the slightest movement of the wheel should give a corresponding movement of the steering wheel. A tiny bit of play here will produce a surprising clunk. Try some fairly strong sudden movements which may be necessary to overcome the grease and spring pre‑load which some steering units have (not sure about these) I have not had any experience replacing these, some cars its possible, others not.

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

Subject: P/S Pump groan

From: Greg Laws laws03@hit.net 

Diagnosis is needed!!!  I replaced my power steering pump last weekend, everything went well, and it was an easy installation.  However, the instructions and my fellow mechanics told me in order to bleed the lines I just have to turn the steering wheel from lock to lock and I'm done.  Well, its not that easy, I'm still having that large groaning sound when I turn, and I'm wondering if I have some air trapped in there.  Any input would be appreciated.

----------

Bad news!  It is quite likely that the steering gear assembly is shot.  Probably there were and probably still are bits of metallic debris in your fluid from the rack & pinion wiping out it's bushings.  The debris is likely what took out the pump.  Now that you have full pressure back again, it is making the steering gear sound off.  This is, of course, just a guess but things won't get any better if its true.  If you let it go long enough then the new pump will be lost too.  Check your fluid for metallic particles.  Another check would be to raise the front wheels off the ground and then go lock to lock.  See if the groaning goes away when not under load.  If it does then you're not dealing with air bubbles.


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

Subject: RE: power steering connector

From: "George Beuselinck" georgeb@mhv.net 

The purpose of the wires in question is to send a signal to the DME to boost the idle speed when the power steering is fully cranked to one stop or the other, resulting in a stalled PS pump, and the resultant load dropping the idle speed.

Unfortunately, it has been the cause of several wiring harness fires, and resulting DME catastrophes (ask me how I know...)...

Anyway, my recommendation would be to leave the wires off... It seems to have been one of Porsches better ideas that was better off left undone...

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

Subject: RE: power steering connector

From: paul.foster@micromuse.com 

George Beuselinck, reigning Parade Tech Quiz champ, writes:

>The purpose of the wires in question is to send a signal to the DME to boost the >idle speed when the power steering is fully cranked to one stop or the other, >resulting in a stalled PS pump, and the resultant load dropping the idle speed.

>

>Unfortunately, it has been the cause of several wiring harness fires, and >resulting DME catastrophes (ask me how I know...)

>

>Anyway, my recommendation would be to leave the wires off... It seems to have >been one of Porsches better ideas that was better off left undone...

----------

Does this affect all 944s with power steering pumps or just the 944Ss?

Paul Foster

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

Subject: power steering rack

From: STEINBERG.L.C‑@postal.essd.northgrum.com (STEINBERG.L.C‑)

In my 87 944 ‑ my rack is leaking at both ends {boots filling up with fluid. I assume that you can not fix in place ‑ so I ordered one from Auto Doctor for 229...cheapest I could find.

Any tips on replacing this box?  Any special tools needed?  Is a front-end alignment needed after replacement?

Lou

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

Subject: re: power steering rack

From: Kevin Gross kgross@connact.com 

You should remove the old steering rack with the tie rods still attached, then remove them on the bench.  The tie rods have a collar that is peened (deformed) into a notch in the rack, and access with the rack installed is poor to non‑existent.

You'll need something to help you remove the tie rod end's ball joint from the steering knuckle.  I use a ball joint puller tool, generally sold by a number of aftermarket places.  This is pretty much the only special tool needed.

Be sure to torque the tie rods into the rack on reinstallation.  A little red Loctite on the threads is a good idea, and be sure to peen the collar back on.  When you torque the tie rods to the rack, be absolutely sure to counterhold the rack, else you will damage it.  The best counterhold is to use an adjustable wrench across the flats of the rack, i.e., the moving serrated shaft.

Smear a light coat of moly grease on the extended ends of each side of the rack.

If the tie rods are high mileage, like 100K+ miles, or if they show excessive looseness, consider replacing them.  Consider replacing the four M8 bolts that attach the rack to the cross member.  Yes, you will need to realign the car.



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

Subject: FW: Steering Rack

From: richard sharpe richard.sharpe@bellsouth.co.nz 

Having your rack rebuilt is a lot cheaper than buying a "rebuilt" or new rack. Spend a couple of minutes browsing the yellow pages for a good hydraulic specialist. If you live in a big city you should have a ZF (they make the rack for Porsche) qualified technician not far away either.

Richard

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

Subject: Tie Rod Replacement

From: "Michael Concordia" piano‑roll‑one@worldnet.att.net 

Walter, I wondered the exact same thing when replacing my tie rods.  My local Porsche shop said to use a hammer on the end of the wrench instead of just pulling on it.  I guess this simulates using an impact wrench and does not put as much load into the steering gear.  Of course, you can't measure the torque this way so it requires a guess as to what is tight enough.  The locking feature on the tie rods seems pretty secure though.  I did this several years ago and have had no problem with the rack since.

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

Subject: re: Steering Gear Replacement

From: Kevin Gross kgross@connact.com 

The answer is that you use an adjustable wrench on the rack itself to counterhold while torquing the tie rod into it.  If you don't counterhold, you will damage the rack.  Extend the rack enough on the side you're attaching to get the adjustable wrench on it, tighten down the wrench to snug it against the rack's flat surface, then torque the tie rod.

You won't have much luck finding a 32-mm crowfoot for your torque wrench.  But a 1‑1/4" open crowfoot is available and does the job.  You may also want to use a little red Loctite on the tie rod threads.  Be sure to peen the tie rod collar to the end of the rack.


Kevin

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

Subject: Re: TECH: 944/951 Steering Rack

From: Jason Burkett paragon@interconnect.net 

>He mentioned he had seen a similar problem on a 911 and it turned out to be a >tower brace.  I informed him that I had a Cambermeister on the car and he said >that he did not even open the hood for the alignment and that it is necessary >to remove the bar, set the alignment, and then reinstall the bar.  It is going >to be done for free (to me anyway), so hopefully I'll have a perfect steering >951 next week! :) Does this strut brace alignment problem make sense?

----------

Clark‑ Your BS alarm should be going off. Unlike the 911, the 944's camber adjustment is at the spindle/strut. On a 911 you would have to remove the strut brace to adjust camber and caster. These adjustments are not carried out at the top of the shock tower on the 944.

Jason Burkett, Paragon Products

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

Subject: RE: Suspension questions

From: Kevin Gross kgross@connact.com 

1.
After replacing the front tie rods, I am having a hard time re‑tightening the locknuts that attach the tie‑rod end to the spindle (this is not the castle nut on with the cotter‑pin used on the non‑S tie rod end). The ball joint of course just spins in the socket, so I can't tighten the thing. There must be a simple way to tighten the nut without wrecking the boot by trying to wedge a vice‑grip in there ‑ any hints for me?

----------

Press the ball joint up into the steering knuckle from below using, for example, a floor jack.  A little bit of pressure will seat the tapered pin in the knuckle and provide enough resistance to tighten the locknut.

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

Subject: re: tie rod dust caps

From: Kevin Gross kgross@connact.com 

From VW/Audi, part number 431.407.377.A, list $16.64.

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

Subject: RE: Power Steering Growls / AC Compressor, 6/11/98

From: "George Beuselinck" georgeb@mhv.net 

>My 86 na had developed a bad habit of growling and spitting a little power >steering fluid when cold. I realize that the growling is the pump cavitating. >So far I have changed the power steering fluid (Twice), resealed the connections >to the pump (good seal), and installed a new reservoir. This has improved >nothing. If I let the car burp out enough fluid so that it won't belch any more >there is no leaking but more that enough growling. The fluid is very aerated >after a cold start (first start of the day) and after that it is fine.  My guess >is that air is getting into the system when it sits overnight but not once >warmed up.  


Chris White

----------

You're sucking air at the front seal of the PS Pump...

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

Subject: Re: Groaning noise

From: DON ISTOOK istook@cyberramp.net 

Alex, your groaning noise is probably from the power steering pump.  Check the fluid level...if it is ok, you might drain the fluid into a clean container.  If it is still red, just add fluid and live with it.  If it is black or it has sheen to it, the pump might be coming apart internally.  A slight groan occasionally is probably no cause for immediate concern.

Subject: Re: power steering hoses/reservoir, 10/24/98L

From: ericw@oeonline.com  (Eric Wiebrecht)

I think BMW used the exact same ZF reservoir on the 528e that is used on the 951. Might check import junkyards for one.

Subject: Power steering line clamps, 1/6/99L

From: "Menelaos N. Karamichalis" menelaos@starnet.net 

A number of people were asking me for some details on fixing the leaks. I have mailed off the MS Word document to a few people but I realized that the document does not contain the P/Ns for the updated clamps.  Part of the procedure in fixing the leaks was replacing the line clamps at the reservoir end.  These are zebra clamps, you can probably get them at many places.  Try to get some w/ rounded edges so the clamp does not cut into the lines.

I bought the clamps from Porsche.  The small size clamp is, I believe, 999.512.450.02 and cost me $0.90 at the dealer.  The bigger size clamp is 999.512.346.02, costs $2.30.  I bought two of the small clamps.  However, the diameter of the fittings at the reservoir is not the same.  Thus, one of each size clamp might be needed, someone else who has also done this will have to step in and clarify where the large clamp is used.  However, on my 951 even the small size clamps fit at the reservoir end of the lines fine w/ no leaks. 

When you are bleeding the system try to keep the fluid where it is supposed to be and away from other car parts, especially the exhaust manifold. The fluid will generate a significant amount of smoke as it boils off the manifold.

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

Subject: RE: Groaning sounds!  Steering rack?

From: "George Beuselinck" georgeb944@popline.com 

More likely the PS pump front seal is starting to suck air when cold.  Start saving up for a PS pump, the seal is not replaceable...

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

Subject: re: plugged hole in PS rack, 3/20/99L

From: "Kevin Gross" kgross@connact.com 

You are probably referring to the bore for an alignment tool.  There's a dimple in the rack that, with this bore and a special little bolt, lets you lock the steering at dead centre.  Having done this, you then set the toe left and right. The special little bolt has a cone at the end of its threaded shaft, that engages the dimple.

Subject: Re: should I disconnect the power steering, 4/9/99L

From: "David J. Hardee" racerdav@bellsouth.net 

We've been running our 951S without a pump for 3 years.  It is tough turning going real slow but feels great at anything over walking speed.  Just too cheap to buy manual rack and find correct steering shaft.

Subject: Re: Power Steering Rack, 4/9/99L

From: NOTTHD@aol.com 

Some friendly advice. Make sure to mark both the shaft on the onl rack and the U-joint before removal. Once the old one is out place the new one side by side and mark it with the tie rods at the same distance (same shaft orientation) This will help you get the steering wheel straight on re-install. I was also able to align the u-joint onto the shaft as I rolled the rack into the support brackets, then tightened the rack bolts, then the u-joint bolt... There is a small space inside (or right below- cannot see it with the wheels on, I assume you have both fronts removed) the driver's wheel well that with a 6" socket extension you can hit the bolt easy.

This is the guy I get my PS-rebuild-kits from. He also has rebuild-kits for the PS-pump.

 Johan Van Der Gugten

 Independant Porsche Mechanic

 The Netherlands

 tel. +31-172-650839

 fax. +31-172-650915

 Jannes Faber

 924S (with fixed PS)

Subject: Rebuilt Power Steering Rack, 6/3/99L

From: JSmaardyk@sperry-sun.com John

My '88 Turbo S came with a rebuilt steering rack from an outfit in Houston. The rack was $275 and came with a lifetime warranty. This might be a possible source for some of you looking for rebuilt racks.

ADCO Power Steering Products, Inc., (713) 681-1446

Subject: Power steering rebuild kits, 6/4/99L

From: Todd Holyoak tholyoak@darwin.helios.nd.edu 

For those of you interested I have a source for rebuild kits for our P/S racks. The kit cost me about $28 I believe.  I installed it several months ago and it is holding up nicely.  The kit contains all the seals, and o-rings for a complete rebuild.  The homepage says they are oem manufacturers.  The parts are manufactured by Freudenberg-NOK.  If you want to order the kit I spoke with Sue Jesberger at 1-800-852-0340.

The kit is #8239.

If you want to visit their web page its http://www.transtec.com/power.htm 

Select view p/s catalog and enter Porsche in the make.

Subject: Re: Power steering leak, 7/10/99L

From: griffs@griffiths.com 

External Leakage:

Where to look for fluid leaks,

1) If you remove the bellow's (rubber boots) which cover the inner tie rod and the rack's ends.

2) Inspect the section where the steel tube meets the aluminum casting.

3) Inspect the four "banjo" bolts that attach the two steel hydraulic lines to the rack.

4) Inspect the two banjo bolts that attach the high pressure line from the pump and the low pressure line to the reservoir (spelling may be off today).

5) Inspect the top of the pinion housing, this is the aluminum housing on the driver's side where the steering wheel shaft connects to the splined upper pinion.  Here check round the aluminum cap and also the top portion of the pinion's spline (spool valve's torsion bar assy), the later is difficult to see.

6) Inspect around the power steering fluid reservoir and its related hoses and finally the high side hose from the pump.

7) We have seen fluids from other components blown back onto the rack of which would not appear are "red" as the ATF fluid used in the system.

The system uses Dexron type II or III (only), attempts to use seal "revitalizers" may have the potential to swell o-rings, hoses and seals within the system.

Attempts to "seal up the boot" will not be effective as the system pressure is too high.

Internal Leakage: 

If the rack fails to provide power assistance to one side only, then it is most likely a spool valve failure or related sealing area of that circuit. If the rack fails to provide power assistance in both directions, then it could be either the power steering pump, rack piston or both spool valve circuits.  In most situations the solution is to replace the rack.

Can the rack be properly repaired by the average person?  Sometimes and sometimes not.  It depends upon the condition of the rack.  If the rack shaft's sealing surfaces are severely rusted or damaged it's not economical to repair the shaft.  If the spool valve housing (aluminum section) has excessive wear grooves corresponding to the spool valves high pressure sealing rings, then you might as well discard the housing.  It takes the right tools and patience to properly rebuild a rack.  This is not to say that it can't be done, just that there are other things to do with your time.

If the car has over 80k miles on it and the tie rod assemblies (inner and outer) are original, you might as well replace them while you have the rack off the car (this is sometimes called a "long rack").

How much is a rack?

Well it varies, I have seen $269.00 to $625.00.  Obviously you get what you pay for (this is not to say that you will or will not have success with a less expensive product, but experienced buyer's know who makes a good product).

Consider this, and I quote from a well known technical writer, "if a new rack costs about $600.00, and you manage to get 100,000 miles use, then your cost is .006 per mile".  We don't have any trouble spending $800.00 on a set of tires and we manage to burn them up in just 30K miles.  

Can you install a rack?

Sure, about 1/2 to 1 day's work depending upon your tools.  You'll have to have an alignment done afterwards for toe.

Subject: RE: Tie Rod End Repair, 7/15/99L

From: "George Beuselinck" gb944@mindspring.com 

1) Before loosening anything, take an accurate measurement of the length of the tie rod on each side, accurate meaning to the nearest 32nd or 64th of an inch, the closer the better. Measure from the inner ball joint end to the end of the tie rod end.... 

2) Remove the cotter key, if one, on the tie rod end. Remove the 19-mm nut attaching the tie rod end to the steering knuckle.

3) Using an appropriate tool (expensive tie rod end tool or pickle fork, if you are not going to reuse the tie rod end.

4) Loosen the locknut securing the tie rod end to the tie rod.

5) Remove the tie rod end.

6) Use a new cotter key.

7) Before tightening the locknut, ensure that the length of the tie rod with new end is the same as the length recorded in step 1.

8) Enjoy the feel of no shake or shimmy in your steering...

Lots of places sell tie rod ends for your 944 car. Remember that your safety depends on the quality of the part, so don't scrimp...

Subject: Steering Wheel Lock, 8/9/99L

From: "Myatuck" GRSPETTY@prodigy.net 

The ignition switch, in addition to making electrical contact, turns a spring loaded tumbler that alternately inserts and retracts a metal bar (much like a small dead bolt) into and out of the steering column.  The effect is to lock and unlock the steering wheel. It's a mechanical, not electrical process. You probably realized all of this already, but it never hurts to be sure.

My guess is you have a failed spring as any other failure would probably result in some kind of intermittent jamming. That said, George B., Istook, and others surely have more experience than I so I suggest waiting for them to chime in.

My primary reason for replying at this hour of the morning (other than to take a break from my work) is to warn you that this is not an easy repair. In fact, the local dealership regularly tows in cars owned by otherwise competent owners who messed with the innards of their ignition switch.

Accordingly, unless those with more experience suggest otherwise, you might want to get some professional help with this one.

If you do have to go the dealer route and the expense is too high, there is an alternative.

It is possible to change out the entire ignition switch. The going rate, the last time I checked, was $100 or so, used. I found one for $25 with the understanding I would remove it myself and not damage the dash in the process.

Unfortunately, switching out (no pun intended) these things is also very hard to do, much harder in your '87 than in the earlier 944s. The problem is that Porsche used shear studs in the later models ... two of them to tighten the yoke that surrounds the steering column. I've never understand how that improves security but then I'm not the brightest guy on the planet.

Anyway, removing the sheared bolts is tough, not because they are really tight or anything ... it is just that you can't get to them.  While I've been told you can etch a groove in them and turn them out, I couldn't see anyway to make that happen. I've also been told you can drill them out. No way, not while the steering column is in the car, not with any drill I've ever seen.

What I did (realizing I'm probably way past what you wanted to know) was this. I cut the top half of my busted switch (at the yoke), ruining it, saving only the bottom, gold colored, part of the two part yoke. At the junk yard, I reversed the process, cutting the bottom half, saving the top part of the yoke and the meat of the switch. One of those new battery powered sawzalls would have been nice, I used a stubbed hacksaw and didn't find the task difficult, just a little time consuming.

Went to a locksmith, got a new key for $8, put the two good pieces in my car, works like a charm. 4 hours labor, saved maybe $200.

Again, you need to check with your dealer on what they charge to fix your existing tumbler...some of the working parts can be removed without taking out the entire switch but it is supposedly very tricky if not a bit of an art form. I know I've looked inside three of these things and I'm still not sure how to get it out.

Subject: Re: power steering reservoir, 9/21/99L

From: "Menelaos N. Karamichalis" menelaos@starnet.net 

There is a non-replaceable filter in the bottom of the reservoir indeed.  Jim Pasha suggests the filter is replaced at the 60,000 mile mark. You can either back-flush the filter w/ brake cleaner or just replace the reservoir. You should be able to buy a new one from BMW, apparently the same reservoir was used in the 325 (not sure if it was the E30 or E36 model) and BMW lists it for less than Porsche does.

Subject: Re: Manual steering rack into a power steering car?, 10/12/99L

From: Steve Timmins timmins@udel.edu 

1) You'll find the existing 1983 tie rods have FEMALE ends, whereas the 1984+ have female, so you'll either need to deal with that or keep the later model tie-rod assys.  I'm not sure as to length.  I got around this by using a 100-mm wheel stud screwed into the tie rod and the end.  This worked putting a 1987 951 suspension in a 1983 tub.

2) The steering shaft connection in the PS models is longer (pinion housing) so you'll need to move the steering shaft with the rack. (i.e. use the 1983 steering shaft)

3) Alternatively you can use a PS rack and just not hook up the PS, fill it with grease and plug the holes (this works fine).

4) If you're feeling plush you can get a 951 Cup Car rack, which is essentially a PS rack with the hose fittings plugged and a rack/pinion setup.  This is compatible with later style steering shaft and has the taller pinion housing. I have one on the shelf but am not interested in selling it for anything remotely reasonable.

Subject: steering shaft removal, 10/23/99L

From: JoeJack951@aol.com Joe Jackson '86 951

Finally got around to giving the steering shaft another go. And I got it this time, without removing anything else either (big plus for me). This applies to the turbos but I'm not sure about the NA's. What I did was to remove the lower nut on the turbo heat shield then pull the shield off the stud. This gave me a relaitvely straight in shot at the nut on the upper end of the shaft. With a 10" and 2" extension I was able to get a socket onto the nut by going behind the heat shield. Now from on top of the engine compartment I had a patient helper holding another ratchet which had various extensions (what ever I had left stuck together to get a socket down far enough) and a short 13 mm socket with a universal joint on the end to give just enough angle to get a good grip on the bolt head. Got the bolt out no problem this way.

Now my problem. There is absolutely no play in any direction on my steering shaft. Not good since I was counting on it being the problem. This leaves only the steering rack as the only possible thing that could be causing my steering problem. Sorry Clark A. Looks like we both might be putting in new steering racks.

Subject: rechecked u-joints in steering linkage, 10/23/99L

From: JoeJack951@aol.com Joe Jackson '86 951

Just got done playing around with my steering linkage some. I am trying to check the rack for play on center by holding one end and turning it. Found none so I was looking at my linkage some more. Turns out both u-joints have a considerable amount of side to side play in them. This wasn't apparent by my first test that consisted of holding both u-joints and trying to twist the whole linkage. I guess when you start applying more force, i.e. turning the wheels on the car, all the play adds up. And this makes sense too. Steering was loose anytime the steering wheel was at a steady angle, not just on center. Example, in a sharp turn, first few degrees of steering very loose, turn some more and it tightens up, go to turn back the other direction and it’s loose again. Consider the price difference between a used rack (couple hundred) and a used steering shaft ($40) I am very happy with this find.

Subject: RE: Rack Leak, 1/19/00 L

From: Bray Cpl Anthony L BrayAL@mail.cpp.usmc.mil 

On my website, I have a link for Trans-Tec.  They have power steering rack rebuild kits for 944's.  I have not used one nor have I rebuilt my own rack (yet!) but the price of the kit is around $25.00.  If you catch the rack early enough that there is no scoring or other damage, it should be easy to replace the seals.  

The link is: http://www.freeyellow.com/members7/944s16v/page4.html 

The Trans-Tec part # is 8239 for the Rack & pinion rebuild kit for the 944.

Subject: RE: Rack Leak, 1/19/00 L

From: Todd Holyoak tholyoak@darwin.helios.nd.edu
I purchased a kit from Transtech last year and posted the order info. You can look in the archives. Replacement is pretty straightforward the only difficulties being removal of the rack seal on the passenger side.  This can easily be driven out by using an appropriate sized socket and knocking the seal inward, the installation of the same seal can be accomplished in reverse by using the same socket and a long extension to drive the seal in place.  The other seal that is difficult to remove is the pinion seal that must be carefully pried out without scoring the pinion housing.  Everything else is as others have mentioned, if the rack isn't polished you'll end up destroying the new seals in short order and will have a leaky rack again.

Subject: Re: Steering Rack Leak, 1/19/00 L

From: "Tom McCoy" tfmccoy@ppco.com 

I just finished rebuilding the rack on my '86 951...I agree with the comments regarding polishing the rack shaft.  The seal kit manufacturer told me that it needs to be polished to an 8-micron surface.  (I had access to a lathe and it worked quite well).  I understand that an engine machine shop can polish the rack shaft also.

Rebuilding the rack is a trying experience due to the fact that you don't have a rebuild procedure (at least I didn't). You have a baggie full of new seals and o-rings and you start to take apart the rack like it is a big puzzle.  To me the most difficult part was actually removing and installing the passenger side rack shaft seal.  (At least having some confidence that you have it installed properly, since this is where the leak was).

I didn't have a spanner wrench to take the rack apart.  However, a punch and a hammer seemed to do the trick just fine.

Initially, I put the rack back together incorrectly as I didn't put the steering shaft (from the steering wheel) in correctly.  There is an alignment mark on the top of the housing for the flat spot on the spline.  Make sure you center the rack before you take it apart and make a note of the reference mark.  I believe there is a letter "K" that turned out to be the correct mark.  I had to figure this out after the fact.

I found the steering input shaft easy to install provided that you hadn't installed the spring that forces the rack shaft onto the steering input shaft. This allows you to pull the rack shaft back to make room to get the steering input shaft back in. (Make sure it is correctly aligned!)

I would recommend putting masking tape on the rack shaft after you had polished it in order not to scratch the shaft when re-installing the c-clips.

This job isn't for the faint of heart.  Zims told me that they tried their hand a rebuilding the steering rack a few years ago without success.  I think they had too many warranty claims for leaky steering racks.

Looking back on the job, I wish I had taken some pictures.  I feel that rebuilding the rack can be done at home provided that a rebuild procedure is put together.  If anyone is interested, I would be happy to help put one together for Clark Fletcher's outstanding Garage on the net.

P.S.  I pulled back the boots last night and no leaks!

Subject: Re: power steering reservoir, 2/23/00

From: Menelaos Karamichalis menelaos@starnet.net 

If you have 65k miles on your car and are planning this operation, an option would be to not bother w/ the old reservoir at all.  Use a baster to remove all the old fluid, or at least as much as you can.  Then ditch the reservoir and use a new one.  The reservoir contains a non-removable (at least not easily removable) filter on the bottom and I am not even sure that the filter element is available by itself.  My understanding is that the E36 325i BMW used the same reservoir and BMW sells it for less than Porsche does.  You could try to backflush the reservoir w/ brake cleaner fluid if you do not want to replace the reservoir.

Do you have the Porsche zebra clamps that Porsche prescribed as an update to fix the leaks around the reservoir?  If you do not have the PNs, let me know.  I think these clamps have nice rounded edges so that they do not cut into the hoses.  Also, sand down the casting ridge that was left over when the reservoir was made.  The little protrusion might be responsible to a small degree for the leaks.  Sanding down the casting ridge and installing the updated clamps fixed the leaks on my car.

To bleed, you can start the car and turn the steering wheel all the way left to right and back a few times.  

You could also flush the system while you are at it.

Subject: re: Help.  I can't get my tie rod end back in, 4/7/00

From: "Kevin Gross" kgross@connact.com 

Put a *little* pressure on the ball joint, for example, by using a floor jack to press it upwards and into the steering knuckle.

Subject: RE: power steering fluid overflow? 4/4/00

From: "George Beuselinck" gb944@mindspring.com 

Quite typical for a power steering pump with a bad seal at the front. What is happening is that you are sucking air into the pump from the bad seal and forming a froth (frappe?) inside. Since a foamy mixture takes more space than a non-foamy one, it will overflow.  To fix it, buy another power steering pump.

Subject: Re: Steering rack needed, 4/19/00

From: Markus mblaszak@kos.net 

Best place and price is with me of course!  Your rack rebuilt for $250 Canadian (about $172 US at present) Shipping extra.

Subject: Re: Decreasing power steering boost, 5/2/00

From: Markus mblaszak@kos.net 

No, the pump will be unbalanced and self-destruct.  Install a pump from a pre '85.5 944.  It has 100 Bar instead of your 110 Bar. I rebuild both and have stock.

Subject: [951] Re: Removal of Power Steering, 5/16/00

From: Fireball fireball@funtv.com 

The PO of my track car installed manual steering from a '86 Euro 944.  Here in the states just try to find replacement tie rods.  On the track it does offer a real race car feel at speed.  In the pits and on slow hairpins I feel like I am in training to become the Incredible Hulk.

If you plan to drive you car on the street I would defiantly not recommend it. If your car is to be a dedicated track car on high speed tracks then it would be ok.  I would not go to the time and expense of doing it.  On the other hand I would not go to the time and expense of changing back to power steering.  My personal opinion is that you would be better off upgrading your suspension or engine.

Subject: [951] Re: Removal of Power Steering, 5/24/00

From: "Tom" thomasswank@yahoo.com 

I agree completely with Hunter.  My 951 has manual steering, and it’s pretty damn hard to turn the wheel at anything less than 40 mph (and I'm a big guy).  I can't imagine having it manual on a street car.  Mine is a full race prep GT3 class car, so it does make the car feel amazing at speed, but the paddocks and the garage are a bitch.  My bet is the manual steering would be a liability even at autocross.

I'm not sure what the car would be like with power steering, but my bet is you would need a severely race-prepped 951 before power steering was the limiting factor in your ability to push the car to its performance limits.

Subject: [951] DYI - Steering Wheel Recovering, 5/29/00

From: Bart_Herring@mbcc.com 

A couple of weeks ago I completed my steering wheel recovering project so I thought I would share the results and offer any tips to those contemplating such an endeavor.  First, I would suggest finding a kind list member as I did to loan you a wheel for what I am certain will seem like an extremely long time.  (Thanks for your patience Riff).  I used the recovering kit for a four spoke airbag wheel which is sold by AGLA.  The kit includes the leather cover, needles, thread and instructions.  The quality of the material was excellent and the color match (burgundy red) was perfect.  The only complaint about the kit was the instructions which I felt for the novice seamstress were inadequate.  I ended up just experimenting to determine how to perform the proper stitching.  The only additional items I needed were some leather glue, a nice large thimble and an unbelievable amount of time and patience.

While the wheel turned out looking great I would recommend having the seamstresses at AGLA perform this service unless you have lots of time (incarcerated?) and know what you are doing.  For the amount they charge which I think is around $100 in addition to the cost of the kit ($50) it is well worth not having to do it yourself.  I definitely learned a lot but I do not expect to do this again.  Having said that I know as Porsche owners we are glutton for punishment so if anyone needs any specific advice on this project let me know.

Subject: RE: Power steering fluid reservoir, 7/4/00

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

I paid $25.16 for part number 928-347-015-05 in April '99.

Subject: Re: UPDATE: 944S2 Power Steering diagnosis, 8/7/00

From: "Dave Perkins" daveperk@fbnet.net 

Power steering fluid is red in lots of cases, sometimes people even use tranny fluid in there, sometimes the manufacturers make it red just so we the mechanical types will know that it is not engine oil that’s leaking.

You have leaky seals in the rod ends of your steering rack.  They can be resealed, but a veteran mechanic recommends to me to get a new rack, because reseals only work about half the time, in his experience.  The reason the fluid is all over the place is simple... WIND.  The motor gets a lot of wind under it during driving and it blows all leaky fluid EVERYWHERE.

No, it's not the fitting.  Here's the test... squeeze the accordion style rubber boot on the rod end of the steering rack.  If that makes fluid squeeze out from under it, then you have leaky seals on your steering rack.  Best option is to replace the rack.

Second option..  Keep adding power steering fluid (yes, its red) and just ignore it.  It will last for years like this, but it leaves spots on the concrete when you park it.

Subject: [951] Rebuilding the steering rack "lessons learned" 9/12/00

From: "Hal Rumenapp" rumenapp@westdata.com 

Several listers contacted me to find out where/how to order the steering rack rebuild kit.  I have provided that information as requested.  However, I wanted to forewarn anyone contemplating this rebuild about some of the problems I encountered during my recent rebuild.  If we had the rebuild instructions, it would be simple, but I could not locate any.  The following goes under "lessons learned".

First off, removing the rack is relatively simple, (messy, but simple).  One issue is how to get the steering arms off without trying to remove the tie rod ends themselves.  I tried to remove them, but they would not budge, even after pounding with a 5-pound sledge!  The other option was to just carefully loosen the lock nut on the ends, and mark the threads with something like "whiteout" so you can reconnect the ends and maintain the correct toe-in measurements.  I did this with relatively good success.

Once the rack is off the car, take it to your workbench and note the following: There is a rubber plug on the bottom of the main housing.  This is an inspection port that allows you to locate the center of the rack by rotating the pinion assembly until you see a "dimple" on the rack line up with the sight hole.  Now, THIS IS IMPORTANT!, note the position of the pinion assembly where it was connected to the steering coupling universal joint.  Draw a picture to remind yourself where the flat part of the knurled end is pointing.  Mine (looking from the front was just off center to the right side).  This position is important to re-establish during reassembly. If you don't pay attention to this position, you will end up being unable to reconnect to your steering wheel and will either end up having to reposition the steering wheel, or as I did, open the rack up again and reposition it correctly.   It is simple to get this right during the first assembly, but a pain when it is back on the car and you realize you have to retrace half your steps!

Next, as you disassemble the rack, be very careful not to nick/scratch the rack itself, or and of the sealing surfaces.  Removing some of the seals is not too difficult, but 2 of them are hard to reach.  One seal is in the main "rack tube" that extends to the right side of the vehicle.  This is almost a totally blind seal that was hard to even see.  Once you have the tube off the rack, you can see it with a flashlight at the end of the long tube. The only way I was able to remove this one was with a small screwdriver and a hammer.  However BE CAREFUL because the seal has a plastic washer directly behind it.  I ended up chipping a small piece of the washer while trying to catch the edge of the seal with my screwdriver.  If you damage your plastic washer, DO NOT just ignore it and leave it out of the assembly.   It's there for a reason, so get a replacement!

The other seal that was hard to remove is the one in the main pinion assembly housing.  You will see it facing up at you once you remove the pinion assembly. This one I was able to remove with the help of Claus Groth and a slide hammer (thanks Claus!).  BE VERY CAREFUL about knicking or gouging the sides of this housing!  The seals that keep the steering fluid under pressure in here need a smooth surface to do their job.  I advise using some tape around the inside of this assembly while trying to get the seal out.  Another "lesson learned!".  (By the way, JB-weld works fine to fill any scratches you may "accidentally" find).

I found all the o-rings supplied in the "kit" except one.  I believe this one goes inside the pinion assembly itself, but I was reluctant to change it so I left it out.  My assembly did not seem worn or loose so hopefully it will not be a problem.

The final word of warning I have is to be very careful during reassemble of the main pinion gear.  There are 3 external bearing surfaces used on this assembly. One is at the very bottom of the assembly housing and I just cleaned my out and re-greased it with synthetic wheel grease.  The next one is a very thin roller bearing that is sandwiched between two large washers. When you go to reinsert the pinion assembly into the housing, use plenty of new transmission fluid to lubricate the new seals.  Also, apply enough fluid to the surface of the washers and the flat bearing so that they "stick" well to the assembly.  Put the (thicker) lower washer into the bottom of the casing and again keep it there with plenty of fluid.  Then slide the thinner washer onto the assembly and follow this with the bearing.   The two should stay on the assembly with "surface suction" caused by the fluid.

First, be sure the rack is "centered" by again finding that "dimple" through the inspection hole.  Carefully insert the pinion assembly into the housing, keeping in mind what direction you want the "flat spot (see above)" to end up.  As the pinion gear engages the rack, it will rotate maybe a 3/4 of an inch so plan on this!  I inserted my pinion assembly while the housing was lying over to one side.  This way the bearing and washer don't have to fight as much gravity and will stay in place better.

IMPORTANT:  During one of my many attempts to complete this part of the assembly, I was not using enough fluid to keep the bearing in place.  As a result, it shifted and became off center, even though the rest of the assembly looked like it was properly in place.  When I went to put the final cap on (the one with 3 bolts), it did not seat down very well.  I figured it was because of the new o-ring, so I went ahead and tightened the bolts to seat it! I ended up pinching the bearing and bending it slightly.  (I later straightened it, but it's not as "perfect" as it could have been).  Don't make this stupid mistake!

The rest of the assembly is pretty straightforward.  Remember that all of the seals install with their open ends pointing towards the chamber that will contain the steering fluid.  This means you have to drive in the seals from the open side, NOT the closed side.  You MUST have an exact match for the diameter of the seal on anything you use to drive it into place so that you avoid damaging it. I found a mixture of both metric and SAE sockets provided a "perfect" fit for all the different seal sizes in the "kit".

Hope this writeup saves some of you the headaches I encountered.  Try to avoid your own "lessons learned" experience on this one!  Good Luck!

Subject: Rack & Pinion, 9/30/00

From: "MConcordia" MConcordia@email.msn.com 

Tom, the problem is most likely in the tie rods them selves.  If you pull back the rack boot from the rack end and examine the ball joint on the hidden end of the tie rod, you will probably find that it is worn and sloppy.  I had to replace these at around 100K miles for this reason.  They aren't terribly expensive and replacing them does not require rack removal. However, you will need a tie rod end puller or separator fork and a suitable wrench to fit the flat on the tie rod end where it screws into the rack end. Also, if you look at the bottom of the rack right under the pinion box (where the u-joint hooks up to the rack), you will find a rubber plug (or perhaps a remnant thereof) which conceals a threaded hole into which a like-threaded tool is installed that locks the rack in place (there is a detent on the rack that you line up with this hole (move the rack bar left/right near center position to line it up with the hole).  I took a bolt with the correct threads and carefully ground a protruding tip that would mate with the detent when the bolt was threaded into the hole and tightened (not too tight).  This locks the rack in place allowing you to remove the tie rods.  You will also need to knock back the locking feature on the rod end with a small punch before loosening the tie rods (you'll see when you look at them).  Installation of new ones is reverse of removal.  You will probably want to replace the outer tie rod ends while your at it (they're not expensive). 

Subject: Re: PS reservoir leak, 11/30/00

From: Menelaos Karamichalis menelaos@stls.verio.net 

a) Use new zebra clamps when re-installing the power steering lines to the reservoir.  P/N 999.512.450.02 is the small clamp, $0.90 at the dealer, I used it for both lines.  P/N 999.512.346.02 is a larger diameter clamp, $2.30 at the dealer.  The large clamp might be the one actually intended for the large fitting on the reservoir.

b) If you have anything more than 60k miles on the car, ditch the old power steering fluid reservoir!  You are going to have to drain the fluid anyway, so just ditch the old reservoir. Let's not forget there is a non-replacable filter in the bottom of the reservoir.  You could back-flush this filter with brake cleaner, but if you have spent the time in removing it to sand down the castings on the fittings (nipples), just buy a new one and sand the castings on it before you install it.  The BMW E30 series used the same reservoir and possibly many other BMW lines.  It used to be that BMW charges less for the part than Porsche does.

BTW, sanding down the castings and replacing the hose clamps fixed the leaks I used to have right by the power steering reservoir.

Subject: Re: Power Steering Groan, 11/18/00

From: Blaszak Precision Motorsports mblaszak@kos.net 

Mike, groaning usually has to do with fluid level (too low) or incipient pump seal failure (pump is sucking air past the nose seal).  Check the pump closely for a leak at the nose and also make sure that the hoses etc. are tight.  You are using the Dextron ATF fluid yes?  If you need the pump rebuilt, give me a shout!

Subject: Re: Power Steering Rack Replacement, 11/28/00

From: John Cosmas johnc@jhu.edu 

Just did this job on an '87NA.  Not bad at all to do it yourself.  I got my rack from Griffiths Tech in NJ, who is a list sponsor, for $325 I think.  Since he was local to me I went to pick it up at his shop and I was very impressed with his knowledge.  His racks have a 2-year warranty and he claims they are the best. If you mail him he will tell you in great detail the differences in all of the racks out there.  Customer service was great.  I highly recommend him.

Subject: Rebuild PS pump, 12/28/00

From: "MConcordia" MConcordia@email.msn.com 

Kirk, I assure you it is not necessary to spend that much on a rebuilt pump.  There are at least 2 rebuilders that use this list.  I recently purchased a rebuild from Markus Blaszak for $100 + shipping (and a $70 core charge, refunded on return of your rebuildable pump).  He's at mblaszak@kos.net 

Subject: Re: clear vs red, 1/16/01

From: Blaszak Precision Motorsports mblaszak@kos.net 

Frank Hagerty wrote:

<< Hey folks, I was about to top of my power steering with STP fluid and found it to be clear rather then reddish.  If this was my old Benz, I wouldn't hesitate but it’s my 951 so I thought it best to check with the guru's in the know. >>

----------

Clear or amber is indeed power steering fluid.  Your car however should be filled with Dextron II ATF.

Subject: Re: how to extend the hub.. (not just factory) 1/8/01

From: "Michael Manning" mmanning@jasedlak.com 

Yeah, it sucks being 6'5" also.  I have to push my seat way back to properly clutch and with the stock setup the wheel is so far away that my elbows are locked when I reach for the wheel.

Fortunately I do not have an airbag, so I purchased a Momo Champion wheel and adapter.  This helped some, a dished wheel would have been better.  In lieu of that I purchase a Smart Racing 1.25" wheel spacer from OG Racing for $40.00.  What a big difference this made.  And if you need the wheel back even more, go for a dished wheel from Momo or Sparco or get the bolt-on (read no welding) wheel quick release from Smart for $200.00.  This pushes the wheel back 2 inches instead of 1.25 and lets you pull out the wheel to enter and exit, or just for kicks I guess.

Subject: Re: power steering reservoir filter cleanup? 1/22/01

From: "Scott A. Harrison" sh944@rennlist.com 

Just a thought here, but you may want to consider going to the clear reservoir that they use on the 968 (I believe some Audis and BMW's also use the same thing).  From what I have heard, they don't cost that much and its a very effective way to keep tabs on the fluid level.

Subject: Re: Power Steering fluid, 2/2/01

From: Doug Donsbach dldonsbach@mindspring.com 

Dextron III ATF. I use Mobil Synthetic but any quality brand will do.

I think the spec actually calls for Dextron II but that is sort of hard to find these days and Dextron III exceeds the II specs and is backward compatible (most bottles will say this in the fine print).

Subject: [951] Re: Udate of Power Steering Line, 2/14/01

From: "R.Carter Frick" Rcfporsche@aol.com 

You can use a piece of braided stainless hose and make your own line. The two ends are different sizes but it will work, not much fun, but possible.  It takes a bit of wd40 and elbow grease to get the big end on but it leaves a nice finished product and is real cheap. i believe they routed the original way to keep the line from passing so close to the exhaust manifold.

Subject: Re: PS pump rebuild, 2/21/01

From: griffs@griffiths.com 

In answer to your questions:

1. Why do pump rebuilt prices seem excessive, and

2. Is there a rebuld "kit" for $30.

The prices you are seeing are not high or excessive, as compared to Porsche OEM price of $264.00  

There is no "complete" kit to overhaul the pump.  Though you could attempt to repair the pump, in some cases simply put in a new o-ring or seal, it is doubtful that you would be fixing the cause of the o-ring or seal failure in most situations.

Other components in the pump that are repaired or replaced include: cam rings, rotors and vanes (exclusive of the case halves). These components are usually made of heat treatable steels that are turned, milled, ground and lapped.  These processes have fixed operational times and overheads that are expensive.  To reduce the component cost would require quantities in excess of those previously produced to date.  And, in addition to direct materials and labor you have other G&A, O/H and distribution markups.  For example, a common GM power steering pump is produced in quantities of a 1,000,000 or more vs. the ZF pump for the Porsche might be 100,000.  It’s all relative to quantity.

Porsche had (has) a "seal" kit number 928-347-921-01.  It may or may not fix the problem.

Griff, http://www.griffiths.com 

Subject: PS banjo bolt fix, 2/23/01

From: "Skip Grehan" skipgrehan@rennlist.com 

Stripped out the rear banjo bolts for the feed and return lines on my PS rack. Took me an hour to get them both out.  Fixed it good this time... took a Dremel and cut the round bolt head to fit a 3/4" open-end wrench.  Works great, does not affect pressure seal area, and I reinstalled the bolts using a 3/4" wrench in 5 MINUTES.  Plus, the long wrench allowed me to really judge how much torque I was applying... I hated the itty-bitty Allen keystroking.

Here's a pic of the cut bolts: 

http://members.rennlist.com/skipgrehan/ps_bolts_cut.jpg 

Dabbed a little clearcoat on them after installed to prevent rust/corrosion.

Subject: [951] Re: Power steering problem, 3/2/01

From: "Willard Bridgham 3" willard3@albany.net 

Check the filter screen at the bottom of the reservoir; take it out and clean it.

Subject: ps, 3/3/01

From: Charles Griffiths griffs@griffiths.com 

1. First check pump belt for slippage.

2. If the car has high miles check steering universal joint at the rack's pinion input shaft for wear.

3. Poor assist is more prevalent with cold weather and if temperature is a cause it will be a consistent problem, meaning poor assist until the fluid warms up. This is usually a sign of the rack's spool valve problems.

4.  Lastly, you may need a reman rack.

If you cannot diagnose the problem it may be worth the visit to an experienced Porsche shop before you invest in parts.  http://www.griffiths.com 

Subject: Re: Power steering problem, 3/2/01

From: "jeoff" jeoff@edirect168.com 

Do you sometimes feel a little vibration when turning the steering wheel?  If so, your power steering pump is due for a rebuild. If it isn't this, look at universal joint that connects the steering column to the steering rack.  Due to the angle that is required to joint the column to the rack, there is a lot of stress & load that is transferred to the universal joint. I suspect that it may be binding due to tear & wear. Let me know if this is your problem.  Oh problems like this are a pain to isolate because it happens on occasions only.

Subject: [951] RE: steering shaft, 3/19/01

From: "Christian Kuhtz" ck@gnu.org 

Yes, I've had my u-joint replaced about 3 yrs ago ('86 951 w/ 125k miles at the time).  Have it fixed, this is not something you want to have come apart while driving the car...  According to the shop (Jim Ellis Porsche) that did it, this was a pretty easy fix.

Subject: Re: Flushing power steering rack, 3/21/01

From: "Kurt Hertel" kurt@zaks.com 

Disconnect the return line to the reservoir (either at the rack or the reservoir) and install it in a (suitably large capacity) container. Run the engine while pouring new fluid into the reservoir until you feel the fluid has been replaced. I would pour a quart through. Dextron II. Turn the steering wheel from lock to lock several times during the process.

Subject: Power steering problems; leaking steering rack revision tips, 3/26/01

From: Alex de Vries Alex.de.Vries@asml.nl 

I do not know what kind of responses you had exactly.  But I have experienced a leaking steering rack also.  I disassembled it completely and revised it by putting in all new seals.  Then it still leaked because I did not do the most important thing: Polish the outer cylinders!!!

Most of the time, because of broken boots, dust and sand cause scratches on these cylinders and they start to leak. So polish those cylinders until you see no more scratches on it. Put new outer sealing-rings in the rack and put new boots (Nr. 171.419.832.C and 171.419.832.C) over the outer cylinders. Then you will have a brand new not-leaking steering rack for not more than $100!!!

Polishing is in fact very easy: Take some sand-paper (1200-1500) and a rope (length > 1 meter).  Rap a piece of sand-paper around the cylinder.  Rap the cord a few times around the sand-paper.  Move the rope so the sand-paper starts circling around the cylinder.  Move the rope also to the left and the right to get over the full length of the bar/cylinder. You must try to remove material gradually over the full length.

My experience is that if you think you can build-out and build-in the rack itself, you should be able to do the revising work on the rack also.  The hardest thing is to put the steering shaft (coming from the steering wheel) back on the ingoing shaft of the power-steering rack.

Also check the hoses going to the power-steering fluid tank. They start to sweat after so many years in an extreme temperature environment (exhaust-side). 

I will quote a mail conversation, which I had about leaking steering racks. To my opinion, the only problems on leaking racks are the outer sealing rings. In all the years of moving around in a dusty and warm environment, some particles come on the outer cylinders. They rub the sealing rings and there the leaking starts.

It is the same risk as making love on a hot sandy beach!

If you are a handy man you can solve the problem yourself by doing a revision, described in the quoted parts of this mail.  Costs can be less than $100 of parts.

“Here is the information for the sealing-rings of the steering rack. OHW 22*31*6.5 (these are also the dimensions of the rings) SGF01 ZF 7830.033.133 KACO”

Subject: Re: 944 Steering Rack, 3/27/01

From: Bob Kim rkim@ideatrack.com 

I would recommend that you call Howard Wright.  He owns Automotive Tech. & Engineering and they remanufacture racks, pumps, and control arms.  He is meticulous in his work - he's not the cheapest, but he's certainly among the best.  He may also be able to answer your questions.  He worked for a Porsche dealer in Atlanta for decades, and he has factory equipment that tests racks, pumps under pressure and factory spec.  Howard is at (770) 441-6867.

Subject: Re: Power Steering System's Hollow Bolts and PS Flush, 4/6/01

From: "Skip@Tech-Session" skip@tech-session.com 

Use new crush washers. (Dealer items [pump lower -14x18mm # 900-123-042-20] [rack - 12x15.5mm # 900-123-026-20]).  Don't bother trying to find these locally unless you have a REALLY GREAT metric shop nearby.

If you have the old style insert hex (Allen) banjo bolts on the back side of the rack, I recommend you get the updated Hex Bolts (normal head).  This will allow you to get a better and certain hold on them for reinstall and torque.  (Dealer item # 999-134-018-02)

Nothing special to those hollow bolts (banjo), just get a washer on each side, then torque.

Lee already warned of the Dextron 3 thing... don't use DOT3 PS fluid, it'll ruin the seals.

Subject: [951] Re: power steering flush? 5/1/01

From: Doug Donsbach dldonsbach@mindspring.com 

Assuming you are replacing the reservoir, one way to do it is to tape a 1/2" diameter poly hose to the return line and stick it in a gallon jug. Tape a funnel to the suction line and keep the funnel filled with ATF while a helper starts the car and cycles the wheel from lock to lock.

From: Doug Donsbach dldonsbach@mindspring.com 

Subject: Re: Bleeding Power Steering System - Help! 8/16/01

<< I just replaced a leaking power steering pump with a rebuilt unit on my 1987 944 Turbo.  I followed the procedure outlined in the factory workshop manual to bleed the system.  Connect the lines, add fluid, start the car and turn it off immediately several times until the fluid level stops dropping rapidly, top up as needed, then turn the steering wheel to the left and right rapidly several times. >>

----------

That is a pretty effective way to bleed the system. All you are really trying to do is get fluid in all the lines without running the pump dry. 

<< The steering continues to be very heavy for low speed tight turns.  I don't seem to have any power assist.  I don't hear any groaning noise from the pump and the fluid level seems to be the same with the car turned off and with the car running. >>

----------

Did you notice the fluid level dropping as you started and stopped the car? Were there bubbles in the fluid as you bled the system?

<< One strange thing I noticed is the label on my original pump said "110 bar" in the lower right corner, where as the rebuilt pump said "75 bar". Are there different versions of the power steering pump?

----------

The Parts and Tech Ref. Catalog lists 3 different P/S pumps:

'83 944 - 944.347.432.00 

'84-'88 924S,944/T - 944.347.432.03

'87-'88 944S - 944.347.432.04

Subject: Re: Bleeding Power Steering System - Help! 8/17/01

From: Blaszak Precision mblaszak@kos.net 

Unfortunately you have the wrong pump.  It does NOT have enough system pressure, and never will.  You can use a 100 or 110 bar pump but a 75 Bar pump is just the wrong pump plain and simple.  If you still have your old one to send to me as a core, I rebuild them for $100 US.

Subject: RE: Belt squealing - broken rod end, 9/24/01

From: "George Beuselinck" gb944@worldnet.att.net 

You can buy the left-hand thread rod end from Porsche dealers. Part Number is 900 037 016 02.

Subject: Re: Steering Rack source? 10/12/01

From: "Michael Sorbera" sorbera@texas.net 

Yup, I bought a rebuilt power steering rack for my 87 944 Turbo from Meridian at 800-874-1974.  I was very pleased with the price, craftsmanship, etc...

Subject: Re: tie rod replacement, 12/5/01

From: "myatuck" myatuck@cabarrus.com 

1. The inner joint wears out first and it can't be purchased separately so replacement usually means replacement of the entire unit.

2. Zim's did have these clearance priced because of a serious over-stock. Even if you don't get them there, you could use that price to negotiate a better price from your vendor of choice.

3. Unless your boots are in really, really good shape, you'll need new ones. Not because the old ones will wear out, but because you will tear them getting them on and off. Has to do with the material drying out and tearing more easily ... at least that is my experience. If you order new ones, double check that they are sending the correct ones ... the manual racks use different boots and for some reason some of the vendors can't get that straight.

4. Other than that, all is obvious once you have the boots off. Bolt and unbolt. Just be sure to have the correct size of metric wrenches before you start. Thin ones are a bit better.

5. Do try to get everything right the first time as you don't want to remove that new outer end after it has been bolted and consequently 'pressed' into place.

6. Think about what you are going to do if you pull a boot to find it full of fluid. Hopefully, since it is a recent rebuild and that won't be the case.

Subject: Re: tierod detachment from PS rack, 12/6/01

From: "Skip@Tech-Session" skip@tech-session.com 

<< Since there's nowhere to put a wrench on the PS side of the tie rod, am I to assume that the steering rack can handle the torque applied to the shaft when I unbolt the tie rod from the rack shaft? >>

----------

Technically, no... and our own rackmaster, Markus, instructed me not to use the rack (bolted in, or not) as a hold to release that connection.  I ended up using a bench vise with wood protection to hold the rack ends while twisting the tie rods off using a large Crescent wrench (had to whack the wrench with a dead-blow hammer to start each one).  Be sure to knock off the dimple before removing, and return when reassembled (swap ends so the alignment of the old dimple will be off a bit).

Subject: RE: why no greasable ball joints and tie rods? 10/15/01

From: "Ryan A. Gabel" ryan@webcentrix.net 

MOOG makes some greasable outer tie rod ends, and I have them on my '87 951. I bought them at a Carquest store. Some have the grease fittings, and some don't. Even with the same part number. I had the person at the parts counter send one back and get the type I wanted. I think they were $22/ea.

Subject: Re: manual steering on a power steering car? Will it work? 12/17/01

From: Markus mblaszak@kos.net 

Simple, use the proper tie rods.  The early rods are too short for the late model car and late model rods must be utilized.

Subject: RE: PS Pump install, 1/5/02

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

Removing the PS Pump (on most cars, but similar on the others).

1) Remove the bolt at the front of the PS pump pivot.

2) Remove the nut at the back of the PS pump pivot.

3) Using a small screwdriver, push the front pivot bushing towards the front of the car.

4) Push the pump forward enough that the stud on the PS pump clears the rear pivot bushing.

Subject: Re: Replacing steering shaft universal, 1/7/02

From: "Patrick Leber" patrick.leber@verizon.com 

I just did this job this past weekend.  To answer your question, no you can't just slip it on/off after removing the two bolts - the geometry is off a bit. So, you will probably have to take the four bolts that hold the rack to the crossmember/subframe out and 'roll' or twist the top of the rack rearward to meet the shaft while at the same time lowering the rack an inch or so.  No need to dismantle the steering any further (like tie rods of sway bar).  I put the top side on first up by the fire wall, then moved down.  The splined male end of the column will only accept the locking bolt in one spot.  Make a note of it before you put the link onto the spline.  On the rack end of the link, you'll notice that the spline is flattened on one side to accept the bolt in more positions than one..  This flat side (of the pinion spline) should face forward (and also be the center of the pinion /rack gearing)

Subject: RE: Power Steering Woes, 2/26/02

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

Working for a company like Daimler that uses lots of ZF parts, you should not be surprised that the nose seal on the front of the power steering pump has finally worn enough to allow air to infiltrate the fluid, causing a terrible groan and foaming of the fluid.

When it warm up, either the size of the shaft increases or the flexibility of the seal allows the seal to function, as it should.

And, no, I do not know a source for those seals...

Subject: Re: has anyone figured out how to get manual steering for a, 3/12/02

From: "Jared Schulz" jar_red@hotmail.com 

In regards to plugging the rack and filling it with grease.  I'm not too sure about that, a friend and I plugged both ports and you could barely turn it, now I also have a true manual rack and it's much easier than the plugged one.  I believe that both ports need something between the two to allow circulation when steering back and forth. I may be way off here, but that's what we incurred, it took a lot to turn it.

Subject: Re: Grinding Power Steering, 6/14/02

From: "Mohnish Bahl" mohnish@in2cable.com 

Got it sorted out...was the suction hose from the res. to the pump that was collapsing! Works fine now!

Subject: Re: rack rebuild kit, 6/9/02

From: Tony afmessa@mmm.com 

Their webpage is not complete. http://www.transtec.com/power.htm 

I have an '86-951.

They list pump kits for ZF pumps.  They list a kit only back to about '88 and they were not sure it would fit. It does; it's their listing that is incomplete.

The number for the pump kit I used is 8467; $6.18.  

The rack kit is 8239 for $29.

The only trick is that the pulley/ shaft come out the front after you disassemble the pump, pop the rear most element off and undue the snap ring that holds the shaft in the pump. It then slides right out and you can replace the front seal.

Subject: RE: Who knows what goes in this hole? (see pics) 8/28/02

From: "Clark Fletcher" fletch944t@hotmail.com 

Nigel Kibodeaux porsche@kibodeaux.net wrote:

<< My power steering rack is spitting fluid from a hole near where the shaft from the steering wheel comes in.  The hole is threaded, but there is no hose that attaches to it.  From looking at a picture in the shop manual, I think some kind of plug goes there.  Does anyone know what this plug is like or if I'm even correct?  Here a link to some pictures and I thank anyone in advance who takes the time to help me out. >>

----------

Yes, this is in fact an alignment hole. When the rack is centered there will be a dimple in the steering shaft that aligns with the hole. That allows you to thread a tool into the hole to lock the rack in the centered position.

Normally there is a rubber plug that is threaded into the hole to keep dirt and debris out of the rack. The fact that you have fluid leaking from the hole indicates that the seal on that end of the rack is leaking. There should be no fluid leaking out of the hole, even if the rubber plug isn't there.

Subject: [951] Re: powerless steering, 9/5/02

From: Joe Jackson joejack951@comcast.net 

<< A friend posed a question to me last night.  He is thinking of converting his 86 to non-power steering.  I've heard and seen this on track cars, but is anyone doing this on the street?  His rack and reservoir are quite leaky and he thinks this may be a less expensive way to go.  What all would be involved in converting? >>

----------

I've been running my car with a converted manual steering rack for a few years now with no ill effects, but it isn't a daily driver. I removed all the power steering lines, filled the rack with grease, and used some tapered plugs to cap off the holes. I had to buy 100 of them so if you need a set (you need six) I can sell you what you need for a whole lot less than I paid for the lot I had to buy. Other than that and removing all the power steering accessories, nothing else is involved. You could go as far as removing the power steering pulley but that is unnecessary if you don't feel like removing the starter to lock the flywheel to remove the crank bolt. I actually have an early 944 lower balance shaft housing without the power steering pump mount on it that I'm going to install during my next belt job for the complete manual steering conversionl-look. Thanks Steve Petty (wherever you are) for that rare piece.

Subject: RE: Need help installing a power steering pump, 10/7/02

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

<< Any information or tips on helping me install a power steering pump on my 87 944S would be greatly appreciated. This will be my first big project, for me, on this car. >>

----------

1) Remove the Power Steering Belt.

2) Place a large drain pan underneath the power steering pump

3) Remove the banjo bolts and let the power steering fluid drain into the pan.

4) Remove the adjusting strut.

5) Remove the pivot bolts attaching the pump to the lower balance shaft housing.

6) Remove the pump.

7) Replace all of the above.

8) Refill the PS fluid reservoir.

9) Start the car, move the steering wheel lock to lock several times to purge air from the system.

10) Add enough PS fluid to bring it up to the right level.

Subject: RE: Steering Wheel Play, 10/11/02

From: "skip@tech-session" skip@tech-session.com 

<< Recently I purchased an 85.5 944 NA.  There is a lot of play in the steering wheel, it moves freely from 11 to 1 with no reaction at the wheels after that the wheels turn.  I would like to correct this and tighten it up.  The previous owner told me that it was the steering column universal, does that sound correct or could it be something else. >>

----------

To amplify Martin's comments - there are two steering shaft universal joints. One at the connection to the rack, and one at the firewall.  Check both for play.  Steering wheel play can also be cause by steering tie-rods (inner and outer), and a flurry of others wear items in the front suspension.  Most likely, if you have no driveability issues to further clue on, the universals are worn. Cure includes dropping the rack at least a few inches, and replacing the entire steering shaft (one-piece, from firewall to rack).

Subject: RE: Steering Rack rebuild, 1/24/03

From: "skip@tech-session" skip@tech-session.com 

Who offers rebuild kits and what should I look out for and what parts would be best to replace whilst this task is being done? http://www.meridianautoparts.com 

