
TRANSAXLE & TORQUE TUBE
LSD's are available for most Porsches, I think.

http://www.artglenn.com/bmwm3/lsd.html 

Using a 944S ring & pinion in a 944 Turbo transmission.

The answer is: DON'T.  There have been many reports of 944 Turbo transmissions self-destructing because of this modification.  Basically, the 944S ring & pinion just can't handle the power of a turbo.  So just say no to this modification.

It *might* be ok for street use, but a transmission rebuild is mighty expensive.

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

From: martyand@tiac.net 

Subject: Gear Noise

I have a very solid 1983.5 944 (only 35,000 miles).  About two months ago I had the gearbox oil changed, and had them use synthetic.

I am now hearing a slight "whining" gear noise, while the car is at rest.  Under hard acceleration, in second gear, I am also starting to hear a "buzzing", but this sounds more like a bracket loosening up on the exhaust system....although it could be a sound related to the "whining".

I also get the apparently "classic" slight thunking in the rear end as I move from dead start (limited slip?).

My real worry is the slight whining gear noise at rest.  Is that normal?  Anyone have any experience with this or comments about it? Should I be using a different lubricant?










Marty

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

Subject: RE: transmission problems

From: Kevin Gross kgross@connact.com 

If I had to guess, it sounds to me like you have a broken pinion gear.  When they fail, the teeth break off at the root, creating a fairly large piece of hard metal rattling around in there.  I have examples where one of these pieces has lodged in an open diff's spider gears, locking them up good and fast, and in one example shattering the open diff case completely.

As often as not, when the pinion breaks it causes the pinion bearing in the aluminum case to spin, destroying interference and making the case pretty much worthless.  A lot of time, maybe one third of the time, the differential carrier bearing outer race in the case (i.e., left side) will also spin.  So there's a pretty good chance that it's more than just the diff cover plate.

Commercial plug: I build and rebuild 944 transmissions.  Let me know if I can help.











Kevin

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

Subject: Re: Transmission  problems

From: prunty.john@mcleodusa.net  (PRUNTY JOHN)

I think pulling a trans. in a 944 is much easier than other cars.  You'll need 6T jackstands to get the rear end up as high as possible, a $55 trans. adapter for your floor jack and a 3/8 drive air ratchet w/a 12 point torx type wrench for the half‑shaft screws.

The job should take 4‑5 hours from start to finish.

I do have a '86 NA transaxle w/ only 41K miles on it.  I could let it go for $600 + shipping.

If you are interested, please call @ (515) 255‑3410, ask for John

John Prunty,   '83 944 Auto     '84 944     '88 944 Turbo (951)

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

Subject: re: transmission problems

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

>and I have no drive to the rear wheels.  I think this is gonna be expensive but >that's racing! 

----------

Well, now's the time to add the LSD you always wanted. 

My opinion (unless you have a good shop in your garage) is to throw away the trans, and buy a used from George B. or Kevin G.

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

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

Subject: Re: transmission problems

From: mpl@netcom.com  (Mike Lommatzsch)

So the decision, do I buy a rebuilt/used transaxle or do I repair it.  A friend has a complete carrier from his transmission (price?) when he put in a limited slip.  Kevin and George, what do you have available for a '86 NA car?  Anything with a limited slip in it?  Or do I repair it and at what cost?  Sure would be easier to just install another transaxle.



mike lommatzsch 

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

Subject: transmission problems reply

From: John Harris JHarris@GA.SynQuest.com 

Subject: Re: transmission problems

From: mpl@netcom.com  (Mike Lommatzsch)

You answered your own question. It is cheaper to buy a used rear end and put it in yourself. I have done this, Joe at PAP in Atlanta could get you a good used one. You might consider going to a S or TURBO transaxel, they are built to take more torque, get LSD if you can.. I busted my 85.5 autocrossing and put in a S rearend no problem. For a good home mechanic it takes about 2.5 hours to get it out and about 3 to put it back in properly. There are some tricks to the mounts write me if you want details, my Hayes manual only had the mounts for the pre 85.5 cars. While you are back there change your fuel filter.

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

Subject: Re: Differential Bearings...

From: John Lowe lowej@cadvision.com 

Garry, the transaxle in my 84 944 just blew up, the pinion gear broke.  The mechanic theorized that the diff bearings became sloppy and allowed the gears to work their way out of alignment (or something like that). It cost me $600 CDN for a used transaxle (60,000 miles) and $200 CDN for the labor to swap it out.

John Lowe
88 951S

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

Subject: Re:Differential Bearings...

From: "Arthur S.McDaniel" asmcdaniel@worldnet.att.net 

I had the same problem on my '83 for a year.  I kept thinking it was the wheel bearings, but two different shops told me the noise was coming from the differential.  One shop would replace the bearings for about $1000 and the other would replace the transaxle with a rebuilt one for about $2500 plus labor.  Since my transaxle has a LSD, I wanted it repaired.

Turns out there is little more the average shop can do to the transaxle (gears, I suppose) because the of the tolerances required. 

The shop tore the transaxle down, and replaced the bearings, which had lost some of the hardened layer on the races.  The mechanic was surprised to find so little damage.  When they put it all back together, there was still some of the noise.  So they also replaced the wheel bearings for the cost of the parts.  These were rough, too, but not brindled.  I also had the clutch replaced at this time. The rubber center of the clutch was torn.  All was quiet after the extensive repair.  I honestly think the noise was coming from both the transaxle bearings and the wheel bearings.  The clutch was just icing on the cake.

So my advice is to start with the cheaper thing first.  Check and replace the wheel bearings if you think that may be the problem. New bearings cost about $100 for the set of four plus labor.  If the noise goes away, maybe you don't need to replace the bearings in the transaxle.  If it is still noisy, get the checkbook out.






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

Subject: 84 944 "clunker"

From: BBerry44@aol.com 

The clunking noises from the back of the car can be either the CV joints and/or the differential. If the transaxle has over 100k miles on it and depending on previous use, or abuse, it may be ready for a rebuild or replacement. Rebuilt units run around $1100 (Vertex) and up, exchange. If not corrected, the ring and pinion will eventually fail. The transmission itself is pretty reliable, though synchros, of course do weaken a bit with high mileage. Replacement axles run around $200 per side. I don't know how much shop labor would be; I've always done my own work. The original diff in my 84 failed at about 85k miles, though I had been autocrossing and tracking the car quite a bit. If you rebuild the CV joints yourself, new joints (need 4) cost $60‑$70 each. 
Bob (84 944 PCA Class H)

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

Subject: Re: Handling questions 

From: "Ezra D. Hall" ehall@btv.ibm.com 

Depending on the condition of your transmission, you might want to consider trading it for a used transmission with LSD. Jeff Chandler Motorsports, (303)695‑6093 sells Quaife Differentials, or could set you up with a used LSD. I am sure George Beuselinck, (914) 658‑9593, would have a used LSD as well.

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

Subject: Re: 968 Transaxle Question

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

The 944/968 shift rod is a narrow beilce of metal (perhaps 3/16x1" in cross section)

Over this are two rectangular rubber bushings, one at the top and one about 3" down.  They are perhaps 1/8" thick and 1/4" tall.

The shift "knob" is placed over this assembly, which acts as a damper.

Early (though '86) shift knobs are aluminum, and in 87 they went to a resin knob. Over this is a leather cover perhaps 1/16"

The combination of the rubber and leather is quite effective at damping, since there are NO rubber bushings in the entire linkage and it is much more direct than a 911, with the shift lever attaching to the torque tube rather than the body.

I can attest that the lever without knob is painful to drive with.  I have done this after clutch replacements or while recovering the factory knob.

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

The LSD has friction disc's that do wear ‑ I been told (by Mark a tech @AutoThority) if you like spinning the rear wheels in a turn  ‑ it is not unusual for the disc's to only last a few years!  If you are looking for a LSD with zero maintanece go for a "QUAIFE" available from AutoTech $1600, 800‑553‑1055. 

David Jalali, '86 951

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

Subject: LSD

From: Jay Easley jay@atheist.tamu.edu 

>2. Is there any Torsen LSD avaiable for the 944 ? Where can I find such?

----------

The Quaife is a Torsen LSD unless I'm completely mistaken. Autotech Sport Tuning in CA is the North American importer so you might give them a call. Their number is 714‑240‑4000.

>3. Where to find an original LSD and at what price any idea?

----------

I imagine George B. has a used one if that will suit your purposes. Try him at ecology@juno.com.  A new one from the factory would be big $$$$.


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

Subject: Re: Transaxle Swap

From: paul.foster@micromuse.com 

<<Has anyone on this list ever swapped out their rear diff for a LSD?>>

----------

Yep, I did it to my '84 944 when I broke the pinion gear at a Pro Solo.  It can be done single‑handed.  The Haynes manual has the setp‑by‑step directions which I followed.  It took me 7 or 8 hours by myself going very slowly so I wouldn't screw up.

I found I needed a real shop jack to lift the transaxle into place instead of my downsized type you can find at Sears.  But with two people, you could probably do it.  The problem is one of balance.

The other problem I had was with the CV joints. Use Red Loctite on the bolt ends and make sure the bolts and the hub the bolts attach to are COMPLETELY free of grease. (Easier said than done, believe me...) You will also need a 12‑pt 8mm socket for the CV bolts.

I hope you weren't looking for advice on how to install a LSD in an existing transaxle. For that, I'd send it to someone who really knows what they are doing and who has all the proper tools, such as Kevin Gross on this list. That's not backyard stuff.









Paul

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

Subject: RE: Identifying LSD in a 968

From: Marvin_L_Debeque@email.whirlpool.com  (Marvin L Debeque)

Raise the tail and rotate one wheel.  If the other wheel rotates the same direction, that's limited slip.  If it rotates the opposite direction, then it is not.

If you pull the carpet off the back, and look next to the spare tire, there should be a white sticker that lists all the option numbers (at least it does on the 944).  My car (87 944S) did not list the LSD, so I did the above test to confirm.









Marv

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

Subject: Re: Possible transmission rebuild '87 944s

From: George Beuselinck georgeb@mhv.net 

>I own a 1987 944S with 146000 miles on it and in the last year have had >difficulty in shifting into second gear, especially when the car is cold. The >shifts are better when the car is warmed up, but there is still some resistance >in the shift from first to second gear on the upshift. Downshifts into second >are also difficult unless the rate of car speed is very low. I suspect the >syncronizers in the tranny. I have faithfully changed the gear oil at about >every 30,000 to 40,000 miles and have even tried motor oil (10w30 synthetic) for >a while to see if the thinner oil would make a difference. What do you >PorscheFans think would be the best course of corrective action for this >problem? Replace syncros in my tranny? Rebuild the entire transmission?  Replace >the transmission with a rebuilt one and turn mine in for the "core".  Any idea >of what the cost would be? I am a fair "shadetree" mechanic.  How about the >difficulty of removing the transmission myself and installing someone else's >rebuilt one?

----------

Worn out 1‑2 synchro. Classic problem... I suggest replacing with a good used transmission or rebuilding it yourself.  Removal and replacement of a tranny is about a 2 to three hour job...

George Beuselinck, georgeb@mhv.net , 944 Ecology

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

Subject: Re: Transaxle rattle

From: Gregor Diseth gsdiseth@efn.org 

>And, at low revs, both pulling away & in neutral there`s a rattle from the rear >of the car. Am I right in thinking it`s just the torque tube rattling around? >Is it normal whilst at a standstill in neutral to hear a noise from the rear >when releasing the clutch pedal?

----------

This is normal, and gets a little worse as the car ages.  The type of oil in the transmission can have an effect, too.  It seems that a gear (5th, I think) rattles on the mainshaft, and you can hear it at idle.  The long driveshaft just seems to amplify the noise at low speeds.  Porsche is aware of this and has refused warranty claims on this, so we all live with it.  My ex‑924 did it, and the 944 does, too.  Its a good reminder to downshift if you are lugging around town.

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

Subject: Re: CLUNK! JERK! "OH NO!!!" $$$ The Transmision Blew! 

From: Davidjalai@aol.com 

Subject: my sick 944

From: Eric Windhauser esw1837@rit.edu 

First time writing here, sorry to say but I have a problem.  My champagne 86' 944 has gotten two days of use from me and got sick.  This is what happened.  Stopped at a stop light, turned green put in first took off... everything fine.  About 20mph put in 2nd everything fine... about 25 mph CLUNK! JERK! "OH NO!!!"  The whole rear end seems to jerk as if the tranny is catching on something...  No matter what gear 1st, 2nd 3rd, reverse whatever it does this... even in neutral and you push the car when it is not running.  It is a repeating jerk and whoomp noise that seems to come from the rear of the vehicle.  Happens about every foot and a half distance the car moves.  Any suggestions are welcome!  I am only 19 years old and spent every cent on this beauty (its absolutely showroom condition! not a scratch or ding!) and am scared about how much I might be looking at as far as a repair goes...








Eric W.

----------

From: David Jalali: davidjalai@aol.com

I had a similar problem with my '86 951. You're not going to be happy when you read this but I'm just the messenger.....  I was shifting from 1st to 2nd gear ‑ a slow shift from 4200 RPM's, then wham‑o! Clunk/Click/Cluck!  The noise was the same as you describe the repeating jerk and whoomp noise ‑ that seems to come from the rear of the vehicle. In my case it was ‑‑‑‑ The Transmission!  After pulling the transmission out and disassembling it, I found that the 2nd gear on the main shaft was missing two teeth! The 2nd gear on the main shaft only had teeth 80% around the circumference. I understand that the 2nd gear in the 951's (not "S" models though) is the weak link, especially when speed shifting.  One month and $ 3K latter ‑  my rebuilt transmission is now shift smoothly with no strange noises. I replaced all the bearing, syncros, main shaft, 2nd & 3rd gears. I also took the opportunity to install a ZF‑Limited slip. For your information the Porsche dealers have factory rebuilt exchange transmissions for $2800‑$3200. At first I thought I would not have to spend that much to rebuild my trans, but the ZF‑Limited slip pushed the tab to almost that much! $3K ‑ Ouch! 
DJ.

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

Subject: TRANSMISSIONS for sale

From: Steve Timmins timmins@zebra.us.udel.edu 

'86 944 TURBO ‑W‑ QUAIFE and cooler $2000 83K MILES

'86 944 TURBO NO LSD 68K miles (removed 12/90) $750

'90 944 S2 ‑W‑ LSD (SHORT R&P ‑W‑ TURBO GEARS) $1500

'89 944 TURBO S ‑W‑ LSD and strengthened gears $1850

Also ‑ trans parts available.  All can be shipped UPS, FOB Newark, DE

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

Subject:  torque tube noise

From: Davidjalai@aol.com 

If the noise is coming from the torque tube ‑ you have a bad bearing!  If the rattling bearing sound coming from the trans (rear of the car) is normal 944 noise!  

I have seen where someone had their clutch replaced ‑ and the torque tube was under too much preload ‑ where the tube was not fully pushed in far enough, and that caused the torque tube bearings to fail! 

I would  highly recommend using Swepco trans fluid, I just changed my fluid.  The Swepco fluid got rid of the normal rattling noises from the trans for me.  I have used the mega buck Porsche fluid G‑50 @$35 liter, also Mobil‑1 gear fluid, and conventional fluid. All these made that rattling noise that goes away when you push in the clutch. Try the Swepco! 

David Jalai

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

Subject: re: Transmission Rebuild

From: Kevin Gross kgross@connact.com 

A Quaiffe and a rebuild for $2500?  Not likely, and if anyone offers to do the work for that, run away quickly.  The Quaiffe retails for $1600, a proper rebuild will involve replacing the synchros, bearings, and seals that will run about $500 to $700 in parts.  There's eight to ten hours in a rebuild, another few hours to set up the diff.  Do the math.

The ring and pinion for an 86 Turbo is 016.409.143.AQ and listed, last I checked, for $1082.63.  I am not aware of any alternate gearsets (ratios) available for the 944 Turbo.  Late eighties, some track folks tried running the shorter 944S ring and pinion unsuccessfully ‑‑ they tended to break pretty consistently under the stress of cars which also had been chipped.  It was never too clear to me how good a set‑up job had been done on these cars' transmissions, but I would assume that at least some of them were done properly and all of them seemed to break.



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

Subject: Re: Gear Ratios for 944S2 and 951

From: lee@pmsales.com  Lee Lichtenstein

I don't have info on European Turbos, but here is the data on U.S. models (from PCA Parade Competition Rules):

MODEL
1st
2nd
3rd
4th
5th
R&P

944S2
3.50
2.06
1.40
1.03
0.78
3.87

('89‑'91)

944T

3.50
2.06
1.40
1.03
0.83
3.38
('86‑'89)

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

Subject: 951 LSD Trans 4 Sale (+ other goodies )

From: Jim Morton jmorton@ccnet.ccnet.com 

For Sale: 1986 951 5 speed with factory LSD and cooler ‑ $1000.00

Please feel free to contact me by phone if you are interested in any of these parts at: Jim Morton ‑ (510) 946 ‑ 1529 (S.F. Area)

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

Subject: Transmission oil

From: Davidjalai@aol.com 

I just recently changed my trans fluid to SWEPCO, it was blue/green in color! SWEPCO (80/90wt) also was fairly thick in viscosity compared to the old fluid (BG Syncro Shift, 75/90wt). The factory fill Porsche G‑50 trans fluid looks like corn/vegtable oil, thin in viscosity (pours like 5W‑30 motor oil!), G‑50 also sells for $35 a liter! All in all, I like the SWEPCO, it has stopped that "rattling noise at idle) from the trans, and performs well on cold warm ups. 

Davidjalai@aol.com

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

Subject: Re: RE: Rattling at Idle

From: Mahler9th@aol.com 

Clark Archer asked about DIY on coupler tightening.  Here is my response:

On my coupler, one of the allen head bolts was loose.  This was from a clutch job I had had done.  Anyway, the bolt head was somewhat damaged, so I bought a new one and torqued both to the factory spec.  I bought a spare coupler for $25 just in case.

You can access the coupler through a larger rectangular port toward the front of the tranny on the passenger side.  There is a rubber cover.  You will have to use a socket/swivel set‑up to get at the bolts.

This problem was found when I had my car tech inspected prior to the start of the AX/track season at Ken's Sportech in Campbell, CA.  The guys heard a squeaking sound, which I had noticed but ignored.  They were meticulous when they went over the car, also finding a recently broken alternator mounting bolt.

My point here is that despite all of the fine info which we all share, our own frequent safety/technical inspections, and our growing mechanical skills, it pays to have some pros look over the car once or twice a year.  In my case, Ken Mack and his crew saved my some potential paddock frustrations.

Mike

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

Subject: re: Factory LSD vs Quaife

From: Kevin Gross kgross@connact.com 

You don't really need the "expensive tools" to replace the differential in a 944 transmission.  You do need a gauge to measure ring gear backlash, ideally, but one can be made up with a piece of angle‑stock, a piece of flat stock, and three fasteners which is just as effective as the obscenely priced VW toolset.  The "expensive tools" come into use when installing a new pinion, or using another case, or anything else which requires establishing pinion depth.

And in fact you needn't really measure ring gear backlash that accurately.  Most mechanics I know do it by feel and are successful.  I measure it, but I'm weird that way.

Eight to ten hours is way high for replacing a differential once the transmission is out of the car.  I generally book two to three hours for the job, and that includes replacing the two differential carrier bearings, since they are inexpensive and have to be removed during the job anyway.  If you are going to rebuild the transmission at the same time, new synchros, seals, and bearings, then the eight to ten hours is in the ballpark.

(BTW, the people who sell the expensive tools, Zelenda, are very nice folks indeed, and I enjoy doing business with Ivana there.  No disrespect to them intended!)










Kevin

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

Subject: re: shifting problems on 944S2

From: Kevin Gross kgross@connact.com 

Unfortunately you cannot replace the synchros without using a hydraulic press. There are bearing races and hub sprockets that need considerable force to take them off and put them on.  There are also a number of other tools that are helpful in correctly rebuilding a transmission.  Generally, the labor in a shop should be about eight to ten hours, depending on whether you also replace all the bearings as well.









Kevin

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

Subject: Re: 951 gear boxes

From: falcon@wolfenet.com  (Tom Pultz)

>The S box has hardened 1st and 2nd gears, a LSD and oil cooler.

----------

Non‑S turbos were available with oil cooler and limited slip, but these were not standard.  Type 016R, Code 5P had the cooler, and Code 5R had both cooler and LSD.  Type 016S, Code UY had no cooler or LSD, and Code 9U had no cooler, but LSD.  So that means the only real difference for the S box is blasting (some type of shot peening) of 1st and 2nd gears, which is not really the same as hardening, which implies heat treatment.  If you are doing an overhaul you can do this at the same time.

>Also, regular diffs wear out.  They use a friction surface (like a clutch or >brake) to transfer the torque to the wheel that's >not spinning.

----------

You can enhance lock‑up by using Red Line synthetic 75W90NS, which is "non slippery" formula.





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

Subject: 951 Gearing

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

I do want to make good on my promised to bring together some of the really great information so many have contributed on the "great transmission debate" lately. In particular, Clark Fletcher and Guenter Berner sorted through a lot of conflicting information to finally bring us a very accurate summary of the alternatives. And Tom Putz even gave us the formula so we could do our own calculations. Great job guys and thanks from all of us following this thread. Before summarizing the info, though, I have another idea to throw into the fire ‑‑ changing the 951 gear set.

I spoke with Chris Fisher at Powerhaus II (says they're not  directly connected to Powerhaus?) as they advertise gearsets and transmissions for 911's. The have a custom gearset available for the 951 that is designed primarily for the track. It includes new gears for 3rd, 4th & 5th with ratios of 1.58;  1.29;  .96. When used with the stock 3.375 ring and pinion and stock 1st and 2nd gears, this setup provides much more tightly spaced gearing (close‑ratio) for 2nd through 5th. This has been a popular (so how many have done this?) revision for the track by giving 4 useable gears. With the new gears, the 951 tranny would have final drive ratios of 11.81;  6.95; 5.33;  4.35;  3.24. Notice how close 2nd, 3rd and 4th are, and even 5th isn't far off.

After comparing the statistics Guenter and Clark arrived at, they appear to closely agree when you account for the differences in rpm, and to be quite accurate. (I haven't verified his math for top speeds, but we haven't heard from our mathemetician Tom Putz regarding the theoretical speeds so I expect they are pretty good data.) The Excellence info was not so excellent. I've decided to reprint Clark's because I agree that selecting a constant tire size and rpm is the only way to realistically COMPARE the alternatives. Given all the variables when comparing top speeds, I also like the theoretical speed comparison because it eliminates those variables and improves the quality of the data points.  

Clark wrote:

                     Gear        Ratio       Top Speed   

Theoretical

1983 944

(Final Drive 3.889 : 1)

1st  Gear:          3.600      14.00 : 1       34 MPH      34 MPH

2nd Gear:           2.125       8.26 : 1       58 MPH      57 MPH

3rd Gear:           1.458       5.67 : 1       82 MPH      83 MPH

4th Gear:           1.071       4.17 : 1      114 MPH     114 MPH

5th Gear:            .730       2.84 : 1      131 MPH     167 MPH

(NOTE: Clark correctly questioned the .730 5th gear info above ‑‑ the correct ratio is .829, but the data has not been re‑calculated.)

1987 944 Turbo

(Final Drive 3.375 : 1)

1st  Gear:          3.500      11.81 : 1       40 MPH      40 MPH

2nd Gear:           2.059       6.95 : 1       68 MPH      68 MPH

3rd Gear:           1.400       4.73 : 1      100 MPH     100 MPH

4th Gear:           1.034       3.49 : 1      132 MPH     136 MPH

5th Gear:            .829       2.80 : 1      152 MPH     169 MPH

1987 944S

(Final Drive 3.889 : 1)

1st  Gear:          3.500      13.61 : 1       34 MPH      35 MPH

2nd Gear:           2.059       8.00 : 1       62 MPH      59 MPH

3rd Gear:           1.400       5.44 : 1       88 MPH      87 MPH

4th Gear:           1.034       4.02 : 1      117 MPH     117 MPH

5th Gear:            .829       3.22 : 1      142 MPH     147 MPH

1991 944S2

(Final Drive 3.889 : 1)

1st  Gear:          3.500      13.61 : 1       36 MPH      35 MPH

2nd Gear:           2.059       8.00 : 1       65 MPH      59 MPH

3rd Gear:           1.400       5.44 : 1       90 MPH      87 MPH

4th Gear:           1.034       4.02 : 1      120 MPH     117 MPH

5th Gear:            .780       3.03 : 1      149 MPH     156 MPH

1992 968 (Final Drive 3.778 : 1)

1st  Gear:          3.182      12.02 : 1       35 MPH      39 MPH

2nd Gear:           2.000       7.56 : 1       60 MPH      62 MPH

3rd Gear:           1.435       5.42 : 1       80 MPH      87 MPH

4th Gear:           1.111       4.20 : 1      102 MPH     113 MPH

5th Gear:            .912       3.45 : 1      135 MPH     137 MPH

6th Gear:            .778       2.93 : 1      156 MPH     161 MPH

This data is quite insightful, but I have re‑charted the final drive ratios to try and give us a clearer picture when comparing the different choices available:

Ratios Compared      1st     2nd    3rd    4th    5th    6th

Stock 951 w/3.375    11.81   6.95   4.73   3.49   2.80   ‑‑

Stock 951 w/3.89     13.61   8.00   5.44   4.02   3.22   ‑‑

Custom gear/3.375    11.81   6.95   5.33   4.35   3.24   ‑‑

6‑speed w/3.778      12.02   7.56   5.42   4.20   3.45   2.93

Another way to compare the information is to look at the size of the "steps" between gears. The advantages of a close‑ratio gearbox allowing an engine to remain in it's power band is a widely recognized. The following chart shows us how big the steps are:

Steps Compared     1st‑2nd  2nd‑3rd   3rd‑4th   4th‑5th   5th‑6th

Stock 951 w/3.375    4.86     2.22      1.24      .69

Stock 951 w/3.89     5.61     2.56      1.42      .80

Custom gear/3.375    4.86     1.62       .98     1.11

6‑speed w/3.778      4.46     2.14      1.22      .75      .52

Lastly, speeds in gears is a way for us to translate the ratios into a "real world" situation by giving us a rough idea of our shift points.  This might arguably be our least reliable data but it's provided as yet another potentially useful point to compare. I'm using Clark's THEORETICALspeeds in mph:

Speeds Compared     1st   2nd   3rd   4th   5th   6th

Stock 951 w/3.375   40    68    100   136   169

Stock 951 w/3.89    35    59     87   117   147

Custom Gear/3/375   40    68     90   111   147

6‑speed w/3.778     39    63     87   113   137   161

As I review this info, the stock setup provides a reasonable compromise between acceleration and top speed, and is a nice overall box.  The 3.89 conversion provides stronger acceleration but sacrifices highway speed and comfort, however it exagerates the steps between gears which means more difficulty finding the right gear on the track and in the twistys. The custom gears give stronger acceleration for 3rd‑5th and retain a more track useable 2nd gear. Highway speed and comfort is lost as with the 3.89. With 2‑3 and 3‑4 being so close they should offer the best track performance.

I like the 6‑speed best because the ratios are much closer than the stock transmission and nearly equal to the custom track gears. And with a 6th ratio, highway performance isn't sacrificed. First is nearly the same as stock, 2nd will pull harder than anything except the 3.89, 3rd will pull as hard as the 3.89; 4th runs nearly as good as the custom set; 5th will pull the same as the stock 4th gear; and 6th provides just a little compromise in top speed.

What's it cost and is it "worth it"?

I don't have many final figures, but the 3.89 ring and pinion sells for about $1200. The custom track gears cost $2685. The 6‑speed sells used for about $3000 but also requires the 968 shift linkage and half‑shafts and a custom machined adapter between the torque tube and the tranny which ought to bring it to about $4000+. All would also require installation labor ‑‑ your's or their's.  "Is it worth it" is subjective ‑‑ of course it depends on how much you have and your priorities. But are there real world advantages that are significant?  I pulled out Farzaan's dyno charts, and found the 951S w/APE stage II is within 10% of peak torque from 3500 to 5500rpm and has lost 35% below 3000rpm; and within 10% of peak horsepower from 4500 to 6000rpm and has lost more than 50 hp below 3000rpm. Stock, the differences are even greater.

My conclusion is I doubt the 6‑speed is going to have as much effect on zero to whatever speeds as $4000+ spend directly on the engine.  However, when it comes to real world spirited driving, either on the track or street, I have to think having the right gear always available would significantly improve the performance. I hope to locate a six‑speed and make the change myself... and of course I'll certainly keep everyone posted if I do. 

Denny Voss, '88 951S

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

Subject: torque‑tube\drive‑shafts

From: Mike Wren mwren@rmpinvest.com 

I wanted to let owners and mechanics know that I am able to replace the bearings in these tubes and complete a rebuild that seems to be superior to the factory. The bearings are of a higher quality than stock and have less noise. Turn around time depends on the shipper used. It takes me the better part of a day to complete the rebuild. Cost is $400.00 not including shipping. I feel a two year warranty is sufficient even though I have never had a complaint to date. Someone with questions should e‑mail me directly at mwren@rmpinvest.com to get my phone # and address.



Michael Wren, Cole's Service

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

Subject: RE: transaxle question

From: "George Beuselinck" georgeb@mhv.net 

The CV joint bolts use a 6mm triple square bolt head.

Porsche 944s do not take kindly to too many burnouts.  Clutch, transaxle, and CV joints tend to fail as a result. (My conclusion, let them beat you off the line, catch them in the corners...)

You probably haven't broken the splines on the halfshaft, more likely have broken the ring and pinion...






George Beuselinck 

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

Subject: re: Transmission problem

From: Kevin Gross kgross@connact.com 

Dhruv, you have a worn synchronizer ring for second gear.  You can either have the transmission serviced, or you can live with it for a while by shifting a little more slowly.

If you continue to grind on engagement of 2nd gear, you will be wearing down and damaging the dog teeth on second gear, and the engaging teeth on its operating sleeve (AKA synchronizer hub).  Which means they will have to be replaced (not cheap) when you do get around to servicing the transmission.

Kevin

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

Subject: 944S2 Gearing in a 951

From: Derek Lakin derek_lakin@yahoo.com 

Summary of my impressions on having the S2 tranny in my 951:

Plus side of short gears:  

  (1.)  Quicker boost  

  (2.)  Great for 0‑60 and 0‑80  

  (3.)  Melt the tires in 1st, 2nd and most of 3rd.  

  (4.)  Less need to downshift on the highway to pass as you're closer to the torque peak

Minus side of short gears:  

  (1)  Not necessary with smaller turbo and MAF  

  (2)  I've heard that the S2 tranny is not designed to handle the power of heavily modified 951s (not sure if both are Audi made)  

  (3)  Decreased fuel consumption  

  (4)  With anything else than stock exhaust, highway driving becomes very loud (>3500 rpm at 70 mph)  

  (5)  Decreased acceleration past 100 which is based on nothing but my personal feeling from being in another modified 951 with stock gearing

  (6)  Lower top speed due to gearing limitations ‑ 149 versus 168 (or so)  

  (7)  More shifting around town could result in a minute increase in clutch wear   (8)  Not as readily available with LSD as a 951 tranny.

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

Subject: Re: Trans replacement

From: Michael Stewart Fields mikef1@abts.net 

>2) i am also putting in an ultra low mile trans. any special tools needed or >other job that needs to be done?

----------

When I replaced my clutch, the Haynes manual and trans removal instructions at ftp://www.mindspring.com/users/ccumming/Porsche/944/944.clu 

worked for me.  It's been a little over a year, but I seem to remember needing a universal joint to reach some of the bolts.

Mike Fields, '88 Turbo S

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

Subject: 968 transaxle, 4/30/97

From: richard sharpe richard.sharpe@bellsouth.co.nz, 89 951

Is it possible to bolt in a 968 box into a 951? I like the concept of the torsion diffs that the later 968s had. Anyone done this?  What's a 968 gearbox worth?



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

Subject: Halfshafts again

From: MY951S MY951S@aol.com , 4/20/98

After replacing the halfshafts.  Reinspecting the halfshafts, and checking all of the cv's then repacking them and re‑assembling. Then with the noise continuing, we tear apart the wheel bearings only to find they are in great shape, but they got a good cleaning and re‑packing.  Then after further noise, we decided to tear apart the differential.  When we opened the cover, we were amazed that the car moved at all.  The bearings were everywhere. The "shim" as my shopowner called it was completely out of place. He had a connection at a European parts wholesaler that sold me all of the parts to rebuild the differential from under $100.  Then we put it back together and IT IS PERFECT! I cannot believe the difference.  The differential must have been in pretty poor shape for awhile.  The car runs so much smoother, shifts easier, and is MUCH quieter.  The shop that did the work is in the business of rebuilding parts for all types of cars.  The rebuild starters, alternators, water pumps, air conditioning comps, rank and pinions, axles, transmissions, and even differentials.  He charged considerably less than anyone else I could find for the parts.  For each axle, he charged $150 with a 5 year unlimited parts and labor warranty.  He refused to charge me for the work on the differential telling me he should have recognized the noise and fixed it first.  He even picked up the tab for the parts.  I don't know if he does mail order, but if you are in So. Ca., The name of the shop is MAster Rebuilders and the phone number is 7149515151. The owners name is Mack.  


`


Terry

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

Subject: Re: 968 Transaxle Transplant into a 951

From: Derek Lakin derek_lakin@yahoo.com , 5/5/98

I spoke with Performance AutoWorks of St. Louis (314/423‑9164) a few months back and they have done a number of these conversions.  I think the price was in the $3,000+ range.  Check out their web site at:

http://members.primary.net/~garrity928/Performance.htm 

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

Subject: RE: whirring sound

From: Kevin Gross kgross@connact.com, 5/24/97

>When the tranny is in neutral there is a very soft whirring sound,

----------

It's normal.  The best explanation I've heard is that it comes from the fifth gear on the input shaft.  A lot of times it will sound like a grating noise, a little worse than your description.  I have noticed that since rebuilding my own transmission and shimming it to spec, the noise seems to have gone away in my car.

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

Subject: RE: Changing Transaxle Output Shaft Bearings

From: Kevin Gross kgross@connact.com, 5/24/97

It should have play in the turning direction, e.g., as you grab the halfshaft and twist it.  This is called backslash and is established between the ring and pinion gears.  Spec is 0.10 to 0.20 mm at about 75 mm from axle centerline.  I will warn you that just about every 944 transmission I've touched has more than spec, typically anywhere from 0.30 to 0.50 mm, although I've seen higher.  The reason/problem is that with these transmissions, it appears to be possible to get a centered wear pattern in the ring & pinion set‑up if the backlash is set high.

If your play is indeed radial, I'd take the CV joint off the stub axle, then check the bolt holding the stub axle to the differential through its center.  If it is loose, back it out clean it, dab of red Loctite, torque to 25 Nm.  Locate the stub axle during torquing by slipping a 3/16" drift through one of the CV bolt holes and up to the case.

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

Subject: Quaife, 6/15/98

From: Authorized User gears@gte.net 

New G50 Quaife diff $1275 delivered price continental U.S.    Please respond via private e‑mail or phone Paul at (888) 894‑3277.

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

Subject: Re: transmission, limited slip?, 6/26/98

From: Derrek Khajavi dkhajavi@flash.net 

If you need a LSD unit you can find a used one for $500‑$600 or a Qwaife for $1300.  The install is the same as doing a set of syncros since you should do them while you are in there.  Expect the R & R and re‑build/upgrade to be about $1200 or so.

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

Subject: Re: Limited Slip?, 6/27/98

From: Derrek Khajavi dkhajavi@flash.net 

There is a code at the top of the transaxle closest to the torque tube.  While installed in the car it is very difficult to read.  If you can use the following list to identify your box: XX=code letter  XXXXX = day,month,year of manufacture ie.01037 = 1st of March 87'

5P XXXXX
   Turbo with oil cooler

5R XXXXX       Turbo with oil cooler and LSD

UY XXXXX       Turbo without oil cooler

9U XXXXX       Turbo without oil cooler with LSD

AOR XXXXX      Turbo & Turbo 'S' with oil cooler and LSD

All boxes have the same gear ratios and construction except the AOR box has reinforced inner plates with a molybdenum coated differential shaft and strengthened gearwheels for 1st and 2nd accomplished by blasting them.  M030 did not assure an LSD trans, so you probably have a 5P or 5R based on whether or not you have the cooler.  In my last E‑mail I mentioned the approximate cost of rebuilding and upgrading you box.  You might want to look into a complete low mileage box with the LSD installed.

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

Subject: Re: LSD, 6/27/98

From: Derrek Khajavi dkhajavi@flash.net 

Next time I find an LSD I will let you know.  Last one I bought was $300 but average in California is $500‑600.

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

Subject: Re: transmission, limited slip?, 6/27/98

From: Kevin Gross kgross@connact.com 

A good, used LSD goes for around $1200.

Repairing the "clutches" depends.  Until the Turbo S, Porsche built the LSD's with 1.0-mm friction disks.  With the advent of the Turbo S, they increased the friction disk thickness to 1.5 mm and decreased the pressure ring height by 0.5 mm.  The bad news is that the 1.0 mm friction disks are NLA (no loner available) from Porsche, and I have been unable to find an alternative source.  Which means that if your friction disks are no good, you need two new friction disks at about $40 each, and two new pressure rings at around $140 each.  (These prices are not current, probably are low.)  Of course, if the pressure ring ramps are notched badly, they need replacement anyway.

----------

>If you need a LSD unit you can find a used one for $500‑$600 or a Qwaife for >$1300.

----------

Let me know where you are finding them for this price.  The going rate is more like $1200 for a good, used factory LSD.

>The install is the same as doing a set of syncros since you should do them while >you are in there.  Expect the R & R and re‑build/upgrade to be about $1200 or >so.

----------

Uh, well, not really true.  Once the transmission is out of the car, it takes about three hours to set up the LSD, end to end.  You have to separate the gear carrier from the diff carrier, clean things, re‑establish preload for the diff carrier bearings when moving them to the LSD (and preferably replacing them with new parts, cheap enough), and finally establish backlash between the ring and pinion gears.

Yes, you can do the synchros, bearings, etc., while you're in there, and it can make financial sense to do so on a box with reasonable miles on it.  That adds another eight to ten hours.

I also highly recommend that any used LSD be torn down, inspected, and reshimmed. I cannot remember ever doing one that hasn't required reshimming to bring it into spec.  There are no new 944's out there.  And when dealing with a used part, you can never be too sure of what its history is.  For example, I just redid an LSD originally out of an '88 944 for a customer.  I found a shattered thrust washer, really weird, and it was about 0.30 mm out of spec, needed two new shim plates.

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

Subject: RE:Re: transmission, limited slip?, 6/27/98

From: Marv De Beque mdebeque@worldnet.att.net 

If you lower the car so only one wheel is on the ground, place a torque wrench on the free wheeling wheel nut.  The factory calls for 10 to 35 Nm of torque with the 40% limited slip.

I set mine at 10 and gave it a pull.  The wrench clicked and so I just kept raising the torque until it would turn the wheel without the wrench clicking.

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

From: IanPorsche@aol.com , 6/29/98f

Subject: lsd units for sale

I have a couple of LSD units for sale Factory units $750 each plus freight Please e mail or call me.  IAN'S EURO PARTS, 954 763 1005, USED PARTS FOR PORSCHE ONLY 

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

Subject: re: 951 Transmission Cap Screws, 7/5/98L

From: Kevin Gross kgross@connact.com 

There are four bolts that mate the transmission to the torque tube flange.  Three are M12 allen bolts that indeed have a 10 mm. cheesehead allen socket ‑ two on top, one on the bottom.  The fourth bolt is an M10 hex head bolt.  I've never had a problem with any of them, but from what you write it may be helpful to clean the heads out with a toothbrush or a pick.

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

Subject: Water cooled specials @pap‑parts.com, 7/9/98L

From: lee@pmsales.com  (lee)

>5. 944 positraction limited slip unit $750.00

>THANKS papsales@pap‑parts.com 

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

Quaife Engineering 
 http://www.quaife.co.uk 
---------------------------------------------------------------------------------

Subject: Quaife, 9/4/98R

From: Robert Lorch ogrbob@bellatlantic.net 

OG Racing has a new G‑50 Quaife for $1325.

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

From: Eric Windhauser porsche86_944@yahoo.com , 9/16/98F

Subject: pulling transaxle

I have removed my transaxle twice now. Once for a repair needed on the transaxle and the second to repair the clutch.  I would suggest removing the transaxle before the engine for the simple fact that the torque tube will need to be moved rearward so that the driveshaft will clear the clutch while you are pulling the engine.  In order to pull the transaxle, I would follow these steps that I have taken and have proven to be quite easy.  I have accomplished a removal in about 45 minutes, and an installation in 1.5 hours all alone.  Keep in mind I did this with the car only about a foot or so off of the ground.  I am not a professional mechanic or anything either.

1. Remove exhaust system from exhaust manifold back ‑ will need 13mm socket and wrench I believe

2. Remove six bolts that hold each half‑axle to the transaxle ‑ you will need a special 12 point torx tool available at most parts stores.

3. Tie the half‑axles up and out of the way so that you don't damage them.

4. Remove the screw on the top of the transaxle that holds the shift linkage together.

5. Now remove the bottom two bolts from the transaxle bell housing ‑‑ make sure you keep track of which bolts are which.

6. Place a jack underneath the transaxle to help support it.

7. Remove the two bolts located on the top of the transaxle on the rubber hanger that is attached to the rear crossmember.  These two are very time consuming to remove be patient.

8. There are two electrical connections on the transaxle you are going to need to remove.  The first is the speedometer cable which is on the driver side of the transaxle to remove this there is a wire band wrapped around the connector, pry underneath it with a flathead screwdriver it should pop off pretty easy.

9 the second connection is on the passenger side, these are your reverse lights. They are just spade connectors ‑ just pull them off but mark which one is which.

10. Remove the top two bolts from the bell housing and remove transaxle ‑ easier said than done, it will need to be pulled backwards as well as down at the same time.

How to move driveshaft back far enough to clear the clutch housing... 

1. Remove the rear wheels... you'll find out why later,

2.  The rear cross member will need to be removed ‑ why you ask, the torque tube is press fitted to the front half of the transaxle bell housing and wont slide back far enough before hitting the crossmember.

3.  There are two bolts holding the crossmember on, one on each rear fender.  Note ‑ you may have your fuel filter attached to your crossmember remove the connections between the two.

4.  Now to remove the crossmember, since you cannot pull it down since your fuel lines are in the way,  pull out the drivers side.

5. Remove the four retaining bolts that attach the torque tube to the clutch housing.

6. You may need to remove the starter and/or the slave cylinder to gain access to the upper drivers side bolt.

7. At the rear of the vehicle, grab hold of the front half of the transaxle bell housing and push up and rotate the shaft 180 degrees so that it is upside down.

8. The reason for turning it a 180 is because there are two sets of "teeth" on the bottom of the torque tube that prevent it from being pulled back or forth.

These are just a few tips i have for anyone who might need them.  If anyone has any more specific questions about the drivetrain of their 944 please ask.  Once again I only offer this as help, don't suit me if your car falls on you or something, thanks.

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

Subject: Re: Rear axle difference, 10/7/98L

From: lee@pmsales.com (lee)

For anyone who does not already have this publication, the Parts & Technical Reference Catalog states the following:

924/T,944
1977-85/1

477.501.103 

Axle - Manual Transmission

(2 req)

924,944
1977-85/1

477.501.101.A

Axle - Left Auto. Transmission
(1 req)

924,944
1977-85/1

477.501.102.A

Axle - Right Auto. Transmission
(1 req)

924S,944/S
1985/2-88

944.332.038.01

Axle - Manual Transmission

(2 req)

924S,944
1985/2-88

944.332.038.02

Axle - Left Auto. Transmission
(1 req)

924S,944
1985/2-88

944.332.038.03

Axle - Right Auto. Transmission
(1 req)

944T

1986


944.332.038.01

Axle




(2 req)

944T

1987-88

951.332.038.02

Axle
**(SEE FOOTNOTE 1)**
(2 req)

924/S/T
1977-88

944.331.901.00

C/V Joint Kit


(4 req)

944/S

1983-88

944.331.901.00

C/V Joint Kit


(4 req)

944T

1986


944.331.901.00

C/V Joint Kit


(4 req)

944T

1987-88

951.332.901.00

C/V Joint Kit **(SEE FOOTNOTE 1)**
(4 req)

924/S/T
1977-88

944.331.903.00

Boot Kit



(4 req)

944/S

1983-88

944.331.903.00

Boot Kit



(4 req)

944T

1986


944.331.903.00

Boot Kit



(4 req)

944T

1987-88

951.332.901.00

Boot Kit



(4 req)

**(FOOTNOTE 1) C/V joints and axles that were used in production up to VIN 95 HN151524 are not available.  If repairs are necessary, both axles should be updated to 951.332.038.02**

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

Subject: Porsche Parts : Axle Sale, 10/7/98L

From: Walter Ederle porsche1@cei.net 

We are an independent Porsche specialty shop and are having a great sale on new drive axles.  These are new Lobro (OEM supplier) axles, complete and ready to install. The price is $189.00 -$199.00 per axle.  Visit our web site www.cei.net/~perfplus or call Walter at 501-565-1911 for specific applications.  

Perfection Plus 4301-D Western Hills Ave., Little Rock, AR. 72204.

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

From: IanPorsche@aol.com, 11/26/98F

Subject: LSD for sale

Factory LSD units -used -for sale I have three more at the moment -I'm sure they won't last -so all you weekend warriors take heed.  $750 plus the freight. Parting out many more 944's.  All rust free south Florida cars -all parts warranted.  Please e-mail me -call me- write me -visit me.  Look forward to doing business with you.

www.ianporsche.com 

ian@ianporsche.com 

954-968-3766, Ian

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

Subject: re: LSD's 12/29/98L

From: "Kevin Gross" kgross@connact.com 

It takes about three hours to install and set up the LSD with the transmission on the bench, i.e., out of the car.  You need to reshim the two differential carrier bearings to a) re-establish preload on them, and b) re-establish correct ring/pinion backlash.  Figure another ninety minutes on both sides to remove then re-install, and you're looking at about six hours labor.

I recommend replacing the diff carrier bearings any time this is done.  They are cheap part and are marginally sized.  Replacing the stub axle seals is a good idea too.

I also highly recommend rebuilding the LSD before re-install.  I do this as a matter of practice, since these parts, used, have up to seventeen years on them by now.  Invariably they requiring reshimming, and I have found a number with broken thrust washers.  The parts and labor are cheap, only about an hour to rebuild.  The downside is pretty big.

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

Subject: RE: Bearings [Do I need to replace the whole torque tube?] 1/8/99L

From: "Kevin Gross" kgross@connact.com 

The torque tube bearings are not serviceable, according to Porsche.  There are a number of places that do service them, though, and advertise in Pano, Excellence, etc.

I would warn the original poster that, to the best of my knowledge, most "torque tube bearing" problems are not problems with the torque tube bearings.  In other words, the problem lies elsewhere.  A lot of torque tubes (and DME's) get needlessly replaced.

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

Subject: RE: Gearstick not centering, 1/17/99L

From: "George Beuselinck" gb944@mindspring.com 

The gearshift lever is pushed back to center by the springs inside the transaxle.

If you have a bind in the ball socket at the base of the gear shift lever, that may prevent its return to center.

If you don't have a bind, look for a problem within the transaxle...

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

Subject: Just in at P. A. P., 3/16/99L

From: papsales@pap-parts.com 

We've just received 2 944 Positraction units that we are selling for $750.00 each.  If you are interested, please give us a call at 800 944 2964.

Subject: '84 944 Pinion and Ring Gear (Manual), 3/23/99L

From: Robert Cohn rwcohn@mcs.net 

Hi Kirk, Chris White is absolutely correct in saying you should seek out a replacement transmission.  Here is what I found when I was forced to replace my Transmission due to the same pinion gear failure.

When I analyzed the broken gear fragments from my transmission, I discovered that the pinion gear shaft seemed to have moved inward of the final drive portion of the transaxle.  This suggests that the cause of the ring and pinion failure in this transaxle and most likely the cause to this common problem is bearing degradation.  Upon examination it is clear that the pinion gear teeth exhibit two wear patterns.

1).  A normal wear pattern, with smooth gear face, showing a nice large contact area.

2).  The second shows a shifted pattern, with a newer, less smooth area near the larger end of the pinion gear.  When measured directly on the face of a broken gear fragment it measures approximately 0.0855 of an inch.  This can be attributed to the pinion shaft having been allowed to be pulled deeper into the final drive section of the transaxle.  The result of this is that the pinion gear teeth bottom, when meshing with the ring gear.  This in-turn causes great stress on the pinion gear teeth.  The teeth, now being continually stressed, fatigue and begin to crack.  The actual failure point can be seen quite readily, and unaided by magnification.  It can also be observed that the pinion gear is quite strong. The "beach marking" of the stress cracks shows that they progressed in all instances at least two thirds of the way through the root of the gear tooth, before the catastrophic failure of the gear tooth occurred.  The "beach marking" further shows that in some gear teeth the stress crack progressed all of the way through the gear tooth on the larger end of the pinion gear, before the gear tooth catastrophically failed. 

In the crystalline portion of the crack it can be seen that the hardening of the gears reaches to a depth of approximately 0.0315 of an inch (0.8 millimeter)

Synthetic GL-4 grade gear oil for the transaxle.  (I'm using RedLine MTL) GL-5 grade gear oils generally contain sulfur compounds that cause the corrosion of the synchronizer rings.

Here are some parts prices USD

Transmission Gasket Set

944  83-91

$30.00

Transmission Ring & Pinion
944
            $498.00

Synchro Rings

944   83-91  1st thru 4th


$15.00ea

 
944   83-91           5th


$12.00ea

Bearing Set (6 pc)

944


$179.00

Just these parts alone add up to  $779.00

This of course does not include the shipping or the tools needed to complete the rebuild.

Subject: Diff monopoly broken (shameless self-promo), 4/6/99R

From: "Authorized User" gears@gte.net 

As some of you rennlisters know, Guard Transmission has recently come out with a line of very high precision multi-disc LSDs and torque-biasing diffs that are sold at very competitive prices.  The quality of the GT 915 and G50 torque-biasing diffs apparently has the U.S. dealer of "the well-known brand" in a tizzy, as even their smallest accounts are being informed that they will beat any GT diff price.

So, fellow listers, if you are in the market for a torque-biasing diff, the prices will be dropping sharply over the coming weeks.  You can call the guys who have been charging through the nose for the past 8 years, and ask for "today's quote", as they are eager to deal.  OR you can buy, from a fellow lister, the high-precision diff that has caused all the recent consternation.

As with every part that we sell, we offer an immediate refund to anyone who cannot immediately see that our part is superior in quality to what they have purchased in the past.  This goes for our gears, as well as for our diffs.  Dealer information and references available upon request via private e-mail.

Paul Guard, Guard Transmission, toll-free (888) 89 GEARS

Subject: Re: Rebuilt torque tube? 4/14/99L

From: "DANIEL J. VARHOLY" DVARHOLY@AOL.COM 

Partwerks of Chigago rebuilds torque tubes, as well as fuel pumps, fuel distributors, and lots of other stuff.  They also sell new and used parts.  They are very knowledgeable and reliable and their prices are good.  Let me know what model and year you have so I can tell you what tube will fit.  If you have any questions, please ask Partwerks number is: 1-800-366-9147.

Subject: re: trans, 4/16/99L

From: "Kevin Gross" kgross@connact.com 

The problem could indeed come from either the clutch or the transmission. 

To check,

- put the car in neutral

- jack it up

- pull the large trapezoidal rubber plug off the rear transmission bell (the

  flange)

- try turning the shaft or coupler by hand

If you can turn it freely, then the clutch rubber centre is destroyed.  If not, something's wrong in the transmission, possibly the pinion on the 016-series transmissions in particular.

Not relevant here, but if you can turn the shaft by say ten degrees, then the rubber centre is shot but you have not yet destroyed the back-up metal stops. This is often what's behind a herky-jerky feeling when you get on and off the gas.

Subject: report of Quaife, 5/10/99L

From: Nick Fuzessery zmf@uwyo.edu  

I had a Quaife LSD installed recently and some of you wanted to know the change in performance after going from open to limited slip. Ran a DE at Mountain View this weekend, a track with lots of tight corners. Perfect for testing out the Quaife.  Overall, I think the change in handling is of similar magnitude as going from street to track tires.  Finally feel like the rear end is working with me instead of against me.  After several throttle-on oversteer spin-outs on exits with the open diff, I got smooth and cautious, just keeping the car on line thru past the apex and counting to 4-5 before full throttle, and usually being ready to apply countersteer. Totally different now. Spent most of the sessions playing with rotating the car thru corners with throttle steer.  Throttle off on tight turn-ins, throttle hard on at some apexes to rotate. Feel like I'm more ragged in the corners now, but once I figure out the new envelope, I'll get smooth again. Finally feel like I'm dancing with the car.

Subject: Re: report of Quaife, 5/11/99L

From: GTiVR6@aol.com Mark Rosenkrantz

That's the beauty of Quaifes- a REALLY great torsen based LSD.  I've been selling them to VW customers for years and more and more Porsche customers are catching on.  They make one for every Porsche and MANY, MANY "foreign" cars.  They even will make custom gear sets and stock all kinds of gear and dogleg gear sets for the G50 transaxles.  I can't recommend Mike and Sharon Quaife's products enough.  When I do a group buy, I sell the diffs for 21% off of list, FYI.

Subject: Torque tube bearing replacement, 6/5/99L

From: ericw@oeonline.com  (Eric Wiebrecht) 

I just finished pulling the bad bearings out of my 951's torque tube - here's how I did it:

1. Measure the distance from the transmission end of the torque tube shaft to the bellhousing end of the tube and record it.  This is so the splined shaft can later be reinstalled to the correct depth.

2. Get a 6 foot long piece of standard black or galvanized 1/2" steel plumbing pipe at the hardware store.  Slip the end of this pipe over the pilot diameter at the front of the TT shaft.

3. Use a large hammer to pound the shaft out, towards the bellhousing side of the TT.  The steel plumbing pipe is soft and will not damage the heat-treated splined TT shaft. 

4. Once the shaft has been removed, go to the hardware store again and get:

- A 6-foot long 3/4-10 threaded rod

- Five 3/4-10 nuts

- Two thick flat washers which will fit inside the tube I.D. and reasonably close to the O.D. of the threaded rod (I used heavy-duty fender washers).

- A flat bar of steel with a 1" hole in it (I used an old pulley - anything which has a 1" hole in it and is larger than the small end of the TT which can be pressed against without deflecting will work).

- A ring a bit larger than the TT, 5 inches long (a large piece of pipe will work - I used a tapered drop-through piston ring compressor).  This will be used as a spacer to let the bearing carriers pull all the way out the front end of the TT.

5. Slide a washer on one end of the threaded rod, then lock two nuts together near the end of the rod.  Slide the rod into the bellhousing end of the TT.  Put the spacer ring and flat bar/pulley/etc. onto the protruding end of the threaded rod at the front of the TT.  Add a washer and nut.

6. Lock two nuts together at the protruding end of the threaded rod.

7. Have a person hold the nut which bears against the flat bar with a wrench.

8. Use an impact wrench to "loosen" the locked nuts at the front of the threaded rod, spinning it counterclockwise.  This drags the washer at the bellhousing end forward, accumulating the 4 bearings as it goes.  Can also do this by hand, but it takes forever.

9. After about a zillion turns, presto - out pop all 4 torque tube bearings, unharmed!

After removing these, their construction is evident - they are standard sealed ball bearings that are pressed into stamped steel carriers with rubber splines molded onto the O.D.  There are also little rubber-covered flanged sleeves that are pressed into the I.D. of the sealed bearings, then staked in 4 places.  I'm going to "unstake" the sleeves and remove them, then press the bearings out of the carriers, measure, and go get new ones.

The direction of installation of the bearings into the carriers is towards the front of the car, and the sleeves into the bearings is towards the rear of the car.  So, if the bearings are reinstalled from rear to front and the shaft is

Installed from front to rear, nothing will come apart inside the TT during reassembly.  To reinstall, I will pull the front bearing in from the bellhousing end of the TT all the way to the front, then remove the puller tool and do the second bearing, and so on.  Then the shaft will be hammered in from front to rear so as not to displace the bearing sleeves.  Once the splined shaft arrives at the depth dimension measured in step 1, the process will be complete - for a total cost of about $100.

Subject: Group Purchase Offer on Quaife Diffs, 6/18/99R

From: PAULSTOD@aol.com 

Performance Racing Products (Paul Stoddart & Tom Bork) are pleased to offer a volume discount on Porsche 911 & 944 Quaife differential applications. This is valid for Rennlist members.

The Quiafe diff is a Torsen type gear LSD. I won't bore or B.S. you. this diff is the BEST there is. A fully mechanical LSD - NO Clutch packs to wear - and is bulletproof!

I won't claim or guarantee 5 sec off your lap times :) but I will tell you that these units are recognized as the most efficient and predictable diff out there.

If there is sufficient interest I will post the price structure.  It is Substantially less than what is currently advertised by others and will be dependent on number of orders received - more orders = greater discount!

We have recently completed a development unit for another popular race make and sold a bunch at a huge savings.

Please E-Mail me or call 716-723-3733 EST (EVE)

Subject: Re: Group Purchase Offer on Quaife Diffs, 6/19/99R

From: "Authorized User" gears@gte.net 

I suppose it was just a matter of time before Rennlist was presented with this special offer from Quaife/Autotech via one of it's dealers.  The plummeting prices of Quaifes is rather predictable ever since Ron Moser inspected one of the new high quality GT torque-biasing differentials (as per my posting to this list of April 6th --- "Diff monopoly broken").  With all due respect to Paul & Tom at Performance Racing Products, it is now our pleasure to respond to this challenge.

Contrary to the "no B.S." blanket statement of Quaife being the "BEST there is", the facts tell another story:

(1) Over the past ten years, the Quaife has merely been a less expensive alternative to a true LSD.  Old timers from the previous lists may recall Greg Brown's "to the point" posting of July 31st, 1996, in which he recounts the time Ron Moser of Autotech presented a Quaife to Porsche for testing, only to have "it's lifeless, worn out, burned out remains returned to him", presumably in a bag.

(2) In ten years time, Quaife has failed to correct two errors in their G50 diff which would have been a simple matter to correct.

(3) Although the outside of a Quaife is quite presentable, anyone who has looked at the interior machinework of a Quaife understands why this diff produces excessive heat.  The pockets in which the individual planetary gears rotate are EXTREMELY crudely machined.  The interior does not look as though it was produced with modern CNC equipment, despite the size and capabilities of Quaife's new facilities.  It's no wonder that the effective lock-up in a Quaife diminishes over time.

A torque-biasing differential is an acceptable alternative to the multi-disc limited slip differential in a street-driven or PCA-raced car.  It has it's place because it is more streetable than an 80% LSD.  However, to anyone in the market for a torque-biasing differential, it's advisable to get the "inside story".  This will be available by the end of this coming week in the form of a flyer showing the interior of a Quaife unit alongside the interior of a higher quality torque-biasing differential.  The comparison is astounding --- e-mail us if you're interested in a copy.

As for the "special price dependent on the size of the group purchase", Guard Transmission will NOT match that price.  As a matter of fact, we will not be UNDERsold!! Rather than directly fuel a price war, our offer is this: Whatever this price-of-the-day for a Quaife drops to, we will charge $10 MORE for much higher quality materials and machinework worth HUNDREDS of dollars more --- machinework that is accurate to .0002", and a diff body that is cut from solid 8620 billet.

List members, please keep us informed --- we'll take care of you with quality. And for those racers in need of serious multi-disc track diffs, we also offer solid chromoly billet 915/930 and G50 LSDs. Our new G50 LSD is easily comparable to the GT-1 diff sold by Porsche for $6,000 --- at around one-third that price. This is the same diff that we've had a hard time keeping on the shelf, due to the fact that the TOP pro racing teams have been scrambling for the few early units that we had in stock.  And that's no B.S.

----------

In my exuberance to put forward my two cents worth as an answer to this offer, I somewhat clouded the meaning of my counter offer:

Guard Transmission will not be OVERsold !!  Yeah, that's it --- OVERsold.  Whatever the price-of-the-day for Quaife diffs, we will sell what we consider to be a VASTLY superior product for a mere $10 over that price.

(Thanks, guys --- for pointing that out.)

Again, if anyone wants a flyer showing the "Inside Story" --- the interior of a Quaife diff beside the interior of a GT diff --- e-mail your postal address to us, and we'll send a flyer to you.

Paul Guard

Guard Transmission

gears@gte.net 

(888) 89 GEARS

Subject: Quafe Diffs - Paul Guard – Response, 6/21/99L

From: PAULSTOD@aol.com Paul D Stoddart, Performace Racing Products  

In Response to Paul Guard's (Guard Transmission) Comments:

I must take exception to Paul's comments regarding the Quaife Diff.  I will do 

my best not to turn this into a diatribe better fitted to the Flamers list. 

However, the first punch has been thrown and I must respond.

1) Paul - It's nice that you are throwing your "hat" in the ring.....I guess that begs the question...where have you been???? If you were that interested in offering a great deal to the list members then I would have expected your posting long ago.

2) Sometimes the numbers do tell the story. Although it is beneath me to criticize your product, and I won't, the Quaife application has been utilized in thousands of cars - and I will add successfully. In addition, their limited lifetime warranty speaks volumes - more so than rantings.

3) Check around and get references...the consumer tells the story...Be assured, Performance Racing Products would not be offering this product if we didn't believe and have experience with it. Is an application sound if it has survived over 50 track days per year over the last six years? Our local PCA member has done so in his 87 911 PCA race car...By the way, thats the G-50 application!

4) Performance Racing Products is not a livelyhood for Tom Bork or myself.  We are successful Vintage Racers who are pleased to serve other enthusiasts. I guess if I counted on this business, and manufactured a competitor to the Quaife, I would also be quick to discredit my competition.

5) If Paul thinks that "over the last ten years that the Quaife has merely been a less expensive alternative to a true LSD" then I am missing his point. A Torsen type diff has MANY advantages over a classic clutch type LSD. you want to talk about heat......look at the Porsche applications - a tranny/diff cooler is required for serious    track work - the clutches are the friction device by nature - produces loads of heat. The clutches in the diff are similar to the clutch in your drivetrain at the flywheel - and we know what happens with them over time! So I guess I miss his point in referring to the Quaife as "a less expensive LSD"    

Subject: Torque Tube Bearings, 7/1/99L

From: "Scott Vaughan (K1-Fh/EAC4)" Vaughan.Scott@Bosch-Brakes.com 

I've looked into this issue; the bearings can be had for about USD$13 each, 4 required.

The part number, at least for one example, was INA 6006z - this is a bearing supplier identifier and their part number, and can be cross-referenced by any decent bearing house. 

Finally, the bearings are called out with a C4 fit - which is looser than the default fit of C3. This is not surprising, could be to minimize thermal impact.

The procedure will be in the new updated Technical Page on the www.924.org website - the 924 Garage - as soon as we get the update post. If anyone needs the procedure before then, give me a holler and I'll pass it on.

Subject: Re: Torque Tube replacement, 8/4/99L

From: "Martin Taylor" martin.taylor@clear.net.nz 

To recondition a Torque tube:

Order 4 of 6006ZB C4 Bearings, they can be hard to locate so get them first.

Remove the Torque tube from the car, this can be done without disconnecting the brake lines or cables, but it may be easier to do so.  

Measure how far into the tube each of the end bearings are located from the end, mark the tube or write it down.  Get a piece of steel pipe that fits over the drive shaft, the thicker the pipe the better.

I added a flat piece to the end that pushed evenly on the bearing housing so as not to deform or twist it.

Remove the shaft by belting the hell out of it, I held the tube in a vice and had an assistant steady the end of the pipe while I hit it with a sledge hammer (this can be done with threaded rods as a puller but is not necessary)

After the shaft and bearings are out I put the end of the shaft against a block of wood and belted the bearings down the shaft with just the weight and impact of the steel pipe.

After the bearings are removed press the plastic sleeve out of the inside of the bearing (a socket and a hammer will do this) do not throw these away as they are reused.

Next drill the six rivets out of the bearing retainers (5mm drill bit) and separate the two halves.

Throw the old bearings away and reassemble the new bearings in the housings with new rivets, I ground part of the rivets away so it would fit in the groove (this is obvious when you can see it), I also used a small spacer between the rivet gun and the rivets so they would pull in evenly.

I then pushed the shaft in from the gearbox end with the bearing closest to that end fitted to the shaft, the shaft goes in until it is 49mm +/- 0.5mm from the edge of the gearbox end bellhousing.

Next I put the assembly hard up against a solid wall with a piece of wood jammed between the driveshaft and the wall, this stops the drive shaft sliding back out when fitting the other bearings.

Next I installed the bearings by pushing the housings down to their appropriate position with the steel pipe, I put marks on the pipe so I wouldn't push the bearings too far.

After installing all four check the shaft end is still 49mm +/- 0.5mm from the edge of the gearbox end bellhousing.

I reinstalled mine in the car last week and fitted the exhaust last night, I started it today and the driveshaft is silent.

Total cost was 110$ NZ (including shipping the bearings from Japan) about 55$US. Not too difficult, but time consuming.

Subject: re: More '87 944 5-speed transmission questions, 8/14/99L

From: "Kevin Gross" kgross@connact.com 

The sealant used between the end plate and the diff carrier isn't too critical. I have used orange sealant for years, such as Loctite 574 or its Wurth equivalent.  More recently, I've started using Loctite 518, which has several advantages: 1) engineer friend from Loctite highly endorses it, 2) cheap enough, 3) available at local auto parts store.

The green stuff under the diff carrier side plate is Loctite 573.  It's meant for filling smaller gaps than the 574, and the fit between the side plate and the case is pretty tight.  Also available from Wurth, which is where I get it.  You don't use the green stuff in a lot of Porsche applications, alas, and so your tube will probably see a lot of shelf life.

BTW, on the earlier o-ringed cover plates, I still like to use the 573 on the flat surface (perpendicular to the bolts' axis), i.e., the mating surface that doesn't take the o-ring.  It's also an OK idea to coat the outer lips of the radial oil seals and paper gaskets with it (or the 574).  I really like to build transmissions that stay bone dry, and put too much effort into this sort of thing!

Tip: really clean those mating surfaces carefully.  Use fresh single-edge razor blades, wash afterwards with carb cleaner.  Where these surfaces have been buggered, I repair them by filling with a metal-based epoxy, sanding to true. And for that matter, be careful with the seal puller when servicing the stub axle seals and the input shaft seal...

Subject: 944 Differential Axleshaft Flange Replacement, 8/31/99 951

From: "The Sonniers" dsonyay@ddaccess.com www.ddaccess.com/dsonyay/951.htm 

'86 951

Parts required: 2 flange seals (part number- 016.409.399.B)

                seal puller (optional)

                seal driver (optional)

                Fresh gear oil (check owners manual)

                Drain pan

                17mm allen head socket or wrench

                6mm allen head socket

                8mm 12 pt socket

                ramps or jack and jackstands (jackstands preferred)

                your worst clothes (or your enemy's best Sunday outfit)

                gloves

                brake cleaner spray and toothbrush (to clean CV bolts)

                screwdriver or punch

                Haynes Automotive Repair Manual 80035 (1025)

Read these instructions a couple of times to be familiar with the job.

1.  Jack up rear of car (use standard lifting points from owner’s manual) Note: if you use ramps, you will have a harder time removing the CV bolts.

Option:  Degrease entire area of transaxle and CV axle (use whatever method you prefer).  Now is a good time to clean the 6 CV bolts with brake cleaner and toothbrush.  This makes it easy for the special 8mm socket to fit properly.

2.  Drain old transaxle fluid  (17mm allen socket or wrench) into a drain pan (empty out into your neighbors yard, or your fence line to control weeds).

Note:  don't forget to reinstall the drain bolt (torque: 18 ft lbs).

3.  Remove 6 bolts holding the CV axle to the axle shaft flange (8mm 12pt).  Be careful!  If the bolts are tight, the socket may strip the bolts if not in correctly!  Clean the bolt face first with brake cleaner if necessary.  Be careful not to tear the rubber boot!  And check the boot for tears at this point. You may have another job to do if there's a tear (see chapter 8.10 of Haynes manual if needed)

Note:  Set the emergency brake if needed to keep the tire from turning.

4.  Move CV axle away from flange and use a wire hanger or rope to support the CV axle off the ground.  I was able to let the drivers side axle hang on my "very cool sounding" Borla Cat Back Exhaust;)

5.  Remove axle shaft flange from transaxle (6mm allen head socket).  You will need to use a screwdriver or punch inserted through one of the boltholes to keep the flange from turning.  You'll see what I mean.

6.  Carefully remove flange from transaxle and lay this piece out of the way.

7.  Using the seal remover, pull the old seal out of the transaxle (a wire spring inside the seal may fall out when removing the seal, so make sure it comes out too).

Note:  I used a small bladed screwdriver to carefully pry the seal out.

8.  Rub some fresh gear oil on the new seal and place inside using the seal installer (make sure the wire spring support faces the inside).  This step may not be necessary, but it sounds good.

9.  Reassemble everything in reverse order and repeat same steps for opposite side.

CAUTION: When retorquing the bolts, make sure you use a torque wrench: axle bolts - 31 ft lbs

10. Add fresh gear oil (17mm allen wrench)

11.  Reinstall fill plug (18 ft lbs)

Warning: For you married types-do not go inside the house.  You'll be very dirty and your wife may have a coronary attack.  Have the wife hose you down in the backyard with a scrub brush and Dawn dishwashing liquid;).  I'm serious folks - I was a mess.

Note:  Try to work in an airy location.  If in the garage, keep the door up.  That gear oil stinks and made me nauseated.  Never thought I'd say that.

Note:  All of my bolts were easy to remove, as was the axle shaft flange bolt. But I hear some are very difficult to remove.

Total time: 1-2 hours (without problems)

Special thanks to: Clark Fletcher, Tom Lecompte, and Joe Jackson for their advice.

Subject: re: 944 Differentail Axleshaft Flange Replacement, 9/1/99L

From: "Kevin Gross" kgross@connact.com 

David, nicely done.  A couple of additions.

It's generally a good idea to back the backside of the radial oil seal (stub

axle seal) with grease.  This keeps the spring in place when you're

installing it.  Use a non-MoS2 grease if your transmission has a limited

slip.

A seal remover (pry tool) is pretty cheap, even from Snap-On, and makes the

job a lot easier.  If you find that the sealing surface has been gouged by

some previous attempt, clean it, degrease it, fill the gouge with a metal

epoxy (e.g., JB Weld), and sand "true."

The official seal installer tool is a worthwhile investment.  It's cheap,

and it installs the seal true and at the right depth.  Unlike most other

radial oil seals, this one doesn't install flush to a surface - it's sunk,

and is generally a real pain to get right.  Get the tool from Zelenda.

The torque on the long bolt that holds the stub axle (flange) to the diff is

24 Nm (18 ftlb).  I use a dab of red Loctite on its threads.

Subject: Re: Switched to Swepco, now shifting notchy, 9/23/99L

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

>I recently put Swepco 201 in my transaxle because it was time and I heard this >stuff was the bomb. Well, my trans is a bit more quiet in neutral with my foot >off the clutch, but now it seems kind of notchy or clunky when I shift from >first to second and a little bit clunky from second to third. This sensation >seems to diminish after driving for several miles.  Has anyone else experienced >this? Should I consider switching to something else, like Redline or something, >or are my syncros fried (90K miles). I should add that when I switched out the >gear oil the old oil was very clean and had no metal in it as far as I could >tell. Also, I didn't have this "problem" until I made the switch.

----------

Swepco usually leads to the notchy feeling in the 944, especially when the transmission oil is cold.  Mobil 1 and certain of Red Line's products lead to much smoother shifting, especially when the oil is cold. 

Subject: Re: 951 limited slip, 9/11/99 R

From: "Paul Guard" gears@gte.net 

I must admit total ignorance of the 951.  While I know that the 968 transmission utilizes a G50 diff (which I carry), I don't even know which transmission the 951 uses.  We will have 944 torque-biasing diffs soon, and we carry both torque-biasing and limited slip for the various later model 911s.

Subject: RE: 951 LSD, 9/12/99 

From: "Kevin Gross" kgross@connact.com 

Claus, it's both possible and desirable, particularly if you participate in Porsche Club track events.  I happen to have a business rebuilding, repairing, and race-prep'ing 924/944/968 transmissions.  I do a lot of LSD "upgrades" for customers, basically as often as I can locate LSD's for resale - they're scarce.

Installation takes about four hours, excluding R&R of the transmission from the car.  The diff needs to be set up in the carrier case, basically a matter of shimming both carrier bearings to establish preload and to establish backlash (play) between the ring and pinion gears.  I also generally recommend replacing both differential carrier bearings, since they are cheap and it's easy to do during installation.

I do have a 951S LSD on the shelf right now.  It needs some minor repair but will be 100% once I've done that.  Unfortunately I am moving at the moment and will not be back in operation until the end of October.  If you're interested, let me know and we can take car of things then.

Subject: Re: 951 Ring and Pinion, 10/10/99 951

From: "Steven" SCR6EVOICE@YAHOO.COM 

After reading your message pertaining to your new Kraft R&P, I thought I'd confirm my suspicion with them then provide you with the information.  The first thing that must be realized is that the $600.00 new R&P from Kraft or anyone else is out of a normally aspirated 944 S (16 valve) model.  This R&P is a 9:35 vs. I believe the 944 S2's 8:32, thus they are actually smaller in diameter.  The 944 S mod. was actually refereed to a a Stage II R&P with the 944 S2's being a Stage I.  The larger the diameter, the stronger (thicker) the R&P thus, less acceleration, but more top end.  The smaller the diameter, the weaker (thinner) the R&P thus, the more acceleration, but less top end.  In other words, having tall tires vs. short tires.  The added disadvantage of the smaller R&P is it's weaker, so don't do to many drag races from a dead stop or you will break it.

Subject: Re: '86 951 Conversion to Limited Slip Differential, 10/20/99R

From: "Huntley Racing" huntleyracing@home.com 

OK now, no secrets, I am the 'reliable' source you mentioned so let me clarify a few things.  There are some minor corrections Jeff.  The case is OK and doesn't require modifications but the non LSD oil pump drive gear will not work without modification or replacement with the LSD version for big $$$ from the dealer. Then the speedo drive gear will not mesh requiring custom work for more big $$$. I have done this and for me it made good financial sense at the time but if I was paying for labor I would be better off buying a complete used LSD tranny and likely save a few hundred dollars.

Subject: 951 Conversion to Limited Slip Differential, 10/21/99R

From: "Kevin Gross" kgross@connact.com 

Your reliable source isn't a very good one!  This conversion does not require machining.  It's easy and I do it all the time.  You need the LSD, and you need to reshim the two differential carrier bearings to re-establish preload on them and to re-establish backlash between the ring and pinion gears.  It's about four hours labor excluding removing and reinstalling the transmission from/in the car.

Because you have an external oil cooler loop, there is an additional complication.  The oil pump drive sprocket mounts on the differential, and it is a different part depending on whether you have an open or limited slip diff.  The cost of the sprocket is obscene: $430 from Porsche.  It is probably simpler and cheaper to eliminate the external oil cooler from your car, which is generally an OK thing to do.

The speedo gear is unchanged, and the oil pump is unchanged.

Installing a Quaife is exactly the same.  Dunno about a Guard LSD – Paul hasn't sent me an evaluation copy yet!  (hint, hint)

Kevin, Catellus Engineering

Subject: Re: 951 Conversion to Limited Slip Differential? 10/23/99R

From: "Kevin Gross" kgross@connact.com 

Further to your comments, there is no need to ever modify/machine the speedometer drive gear.  It is driven by the same nylon sprocket in both open and limited slip diff's that sits presses onto the left-hand side of the diff case.

----------

From: "Huntley Racing" huntleyracing@home.com 

Boy this is getting confusing!!  We have modified the standard oil pump drive gear to fit with the LSD.  In the process the speedo drive doesn't drop in far enough to engage the gear.  We had to modify it to do so.  If you pay the $400 plus for the correct oil pump drive gear than this is not an issue.  I assure you the above is true since I have done it.  You understand your transmissions but apparently have never used the non-LSD gear after re-machining and re-engineering to work.  Also removal of the oil cooler pump and tubing would not be wise since this car is used in competition events.  I hope you don't see this post in any negative way since I am only clearing up the mis-communication.

----------

From: "Kevin Gross" kgross@connact.com 

Nope, nothing negative, but I'm confused!  The speedo drive is in the diff carrier case on the left hand side, and it picks up the nylon sprocket that is pressed on to the stub axle receiver (splined female) in the left-hand side of the differential (i.e., ring gear side)..

If you machine the aluminum non-LSD oil pump sprocket, I cannot understand why that would affect the side-to-side position of differential in the case, or the position of the nylon sprocket, or the speedo drive worm gear.  You can do anything you need to, to the oil pump sprocket on the diff or the pump drive shaft and its gear, but they're on the right-hand side (cover plate side).

Subject: Increased Transmission Life, 11/2/99L

From: My83944@aol.com Steve

I read in Excellence magazine (December 1999, page 159 Paragraph 2 & 3) that the life of all Porsche transmissions can greatly be extended by a couple things, one obvious.  First, the obvious - The transmissions first gear is designed to get the car rolling - not drag race style starts.  Second, and news to me. If you come to a stop and put the transmission into neutral, shift to second then into first before moving ahead. Hum, for some reason this aligns the sliding collar correctly and improves shifts and longevity.

Subject: RE: Replacing Transaxle Seals, 1/20/00 L

From: AG1 David Sonnier sonnier@mcfaul.navy.mil 

YES!  And it's a very easy operation.  The Haynes manual addresses this.  Make sure to drain the gear oil, have the car up on jacks.  You'll only need the 8mm star socket as a special tool.  I bought mine at a VW shop for 6.95.  Spray the nuts with degreaser first to remove any deposits in them and to allow the socket to seat properly.  

I'm not the best at describing procedures, but if you check a Haynes manual, it's not difficult at all.  I did mine, with no big problems.  Make sure you use a torque wrench when putting the bolts back in.  I over torqued one and it snapped.  Other than that, it was easy.  It took me an hour or so.  There is a seal puller and seater that are recommended, but I made out without them...  Don't forget to replace the gear oil when finished.

Subject: Re: Replacing Transaxle Seals, 1/20/00 L

From: "patrick leber" patrick.leber@bellatlantic.com 

No special tools except the right allen socket to get the flange off.  The seals come out with screwdriver or if you have a cheap seal puller it comes right out.

Subject: RE: Replacing Transaxle Seals, 1/22/00 L

From: a2311216@Smail.Uni-Koeln.de Martin Reichel

If I understand you correctly you are talking about the seals around the drive flanges at the gearbox, right?  Remove the CV shafts.  Let your car stay in gear.  I think you need a 6mm Allen key for it.  Once you removed the bolts you can pull the flanges and can reach the seals.  It's an advantage to put them in with the help of a big nut for example.

Subject: [951] Billet Transmission Mount, 4/7/00

From: "HMS Consulting" Mike hmsconsulting@erols.com 

I am comparing my new (to me) 1988 951 against my old 1986 NA 944.  My 951 has forward and rearward movement in the stick shift itself that is coming from the shift linkage, which I believe is coming form the transmission mount.  The shifter is not "moving around," rather the linkage can be felt as the drive train is loaded and unloaded.

I jacked the rear end up and pushed and pulled on the trans, it seems to move around more than I remember (and think) it should.  It appears the play is in the transmission mount.

I figured if I replaced the stock rubber mount with a billet/solid mount, I would never have to replace it again!

I am going to swing by a friend's shop Friday and get a second opinion.

I will advise of my findings.  I am tempted by the solid mount, but I am worried I will not be happy with the finished product

Subject: RE: 5th Gear, 4/4/00

From: "George Beuselinck" <gb944@mindspring.com>

Yes, the taller 5th gearset will indeed fit in the 88 and later 016 transaxles.

If you wish, I can put you in touch with someone who has several of those gearsets (and also the shorter ones, for those Rennlisters who want to have a lower 5th gear for track events).

Subject: [951] Re: Billet Transmission Mounts, 4/8/00

From: Fireball Jim Richmond fireball@funtv.com 

HMS Consulting wrote:

<< What would be the down side to a solid transmission mount?  My 1988 951 has a worn out transmission mount.  It is very noticeable in the shifter as you apply or let off the gas pedal.  I checked under the car and verified it is the transmission mount and not the motor mounts.  Does anyone have an opinion on the billet transmission mount I have seen in Excellence?  Can anyone think of some pros and cons of using a solid mount? >>

----------

It is my understanding that there was a Cup Car trans mount that was made with stiffer or more rubber.  I took a standard trans mount and filled it in with two part 80 durometer urethane to try to duplicate this.  That made it quite rigid with a small amount of flex.  When I installed it on my old S2 the drive line noise sounded like Morley's ghost dragging his chains.  I couldn't stand the noise and saw no handling improvement and removed it.  I gave it to a friend who was considering a solid mount for his track car.  Even with his open exhaust the

driveline noise with the mount was enough to make him remove the modified mount when he had the trans out.

My advice would be to find stock mount that is in good shape and live with the flex.  The factory builds the parts the way they do for a reason.

Subject: [951] Clutch suggestions / Lighten Flywheel, 4/29/00

From: "David Lindsey" dlindsey@ionet.net 

We lunched the clutch and at the same time wore out the posi in the

Yellow Project Car at Hearland Park Topeka DE recently. 

Upon track inspection of the posi unit we were able to turn a rear tire and the other tire turned the opposite direction.  This is normally what you would expect an open rear end (not a posi) to do.  This is how you can tell what you have. At the time we didn't know if we blew the spider gears or what happened.  Come to find out that if the clutches are shot, it will do this.

Talking to the manufacturer of QUAFE's competition, he told me that a limited slip unit should be rebuilt every 10,000 miles.  Worst case at 30k.  We were thinking about switching to a Quafe or equivalent but were told by them not to. A Quafe is a clutchless differential.  On a stiff suspensioned car (such as a racecar) if you get one wheel light in a corner this type of differential will act like an open rear end.  On a softer suspension street car, it would be ok.

After tearing down the transaxle, we are replacing the clutches, syncros and that’s about all it needs.  Since we have a non-S we needed to also purchase the clutch baskets since they have changed everything to the S parts and the shims and clutches are different thicknesses.  Anyway we should have it ready go back in on Monday.

Also, I hear rumors that you can lighten the flywheel by about 9 pounds.  Anyone done this?  We have the means to lathe it down ourselves but are looking for some specs otherwise we will wing it and start cutting away.

Subject: [951] Trans - Synthetic or not synthetic, 4/29/00

From: "David Lindsey" dlindsey@ionet.net 

We also ponder on the notion that the transmission wore prematurely because of running a (Mobil 1) synthetic oil.  More specifically the syncro rings and the clutches.  You do want friction in those two parts.  You need friction for the syncros to slow down the gears and engage smooth.  You also need friction on the clutches in the posi.   Perhaps the synthetic oil proved a bad decision then. We are going back to the Porsche spec non synthetic oil.  

Subject: RE: Mobil 1 Tranny/Gear Oil? 5/4/00

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

The NS does mean "no slip" but that doesn't literally mean it isn't for a limited slip differential, it just means it has a higher coefficient of friction for improved syncro action.  So, if you use it in a car with LSD there will be too much friction on the clutch plates and you will (may) get too much chatter.  For LSD cars use regular Red Line and for non LSD or torque-sensing, use the NS.

More info at www.redlineoil.com 

Subject: Re: Mobil 1 Tranny/Gear Oil? 5/4/00

From: Markus mblaszak@kos.net 

Redline 75W90NS in all my track cars.

Subject: [racing] LSD question, 5/5/00

From: AnalogMike@aol.com 

I just got a stock LSD. According to the helpful Dave at Road and Race it should have 26 lbs/ft breakaway. I checked and it was right there. I guess this is the factory "40%" setting? It seems pretty weak considering the engine torque and gearing. Should I have it set up stiffer? Is it an expensive proposition? How stiff can I get it before the car will plow in an autocross?

Subject: [racing] LSD question, 5/6/00

From: "Kevin Gross" kgross@connact.com 

The breakaway torque that you measured needs to fall within a range of acceptable values.  That you got 26 ft-lb's is fine.  I prefer to measure this value with the diff actually turning, rather than as a static ("sticktion") value, which I think is less accurate and meaningful.

The break-away friction torque has very little effect on the LSD lock ratio, although a surprising number of people think otherwise.  What you are really measuring is that the friction disks (clutch packs) are in good condition, and that the packs are properly preloaded by the Belleville springs.

Lock ratio in the Porsche Salisbury-type LSD's is primarily a function of the ramp angles.  These ramps are the V notches in which the internal pinion shafts ride.

Subject: [racing] Re: LSD's, 5/6/00

From: Steve Weiner porsche@rennsportsystems.com 

The ZF units can be setup for 40%, 50% and 80% locking factor. The factory used to sell the driven plates inside there in three thicknesses to facilitate that but no longer, AFAIK.

In my experience, the 40% setup is best suited for AutoX and street use and the 80% is better for track use. Unless you can locate some different thickness of plates, you will likely be forced to chose between these two setups.

They used to come in 1.9mm-2.0mm-2.1mm. Now, only the 2.0mm are available.

Locking factors for 40-50% are in the 30-57 lb/ft range

Locking factors for 75-80% are in the 43-85 lb/ft range

The numbers overlap a good deal but the differences lie in the disc sequence.

Steve Weiner, Rennsport Systems, Portland, Oregon, 503.244.0990

Subject: [racing] Re: LSD's, 5/6/00

From: "Authorized User" gears@gte.net 

<< The factory used to sell the driven plates inside there in three thicknesses to facilitate that but no longer, AFAIK.  They used to come in 1.9mm-2.0mm-2.1mm. Now, only the 2.0mm are available. >>

----------

We have different thicknesses for the later model diffs, and will be making various thicknesses for these early diffs quite soon.

<< Locking factors for 40-50% are in the 30-57 lb/ft range

   Locking factors for 75-80% are in the 43-85 lb/ft range

The numbers overlap a good deal but the differences lie in the disc sequence. >>

----------

We're happy to send a complimentary set of illustrations of the four different sequences to anyone who wants to change the setting of their LSD.

Paul Guard, Guard Transmission, (888) 89 GEARS, gears@gte.net 

Subject: [racing] Re: LSD, 5/7/00

From: "Kevin Gross" kgross@connact.com 

<< The ZF units can be setup for 40%, 50% and 80% locking factor.  The factory used to sell the driven plates inside there in three thicknesses to facilitate that but no longer, AFAIK. >>

----------

The 915 LSD lock ratio is changed from 40% to 80% by reordering the clutch packs. It's done in a way such that there are twice (or half) as many friction disks controlling the slip between the differential case (i.e., stub axles) and the spider gear pack.  A simple and beautiful design!  The different-sized (1.9, 2.0, and 2.1 mm) spacers are still very much available.  At least, I keep ordering them from Porsche and Porsche keeps sending 'em to me.  (What has become NLA for the 924/944 series LSD's, FWIW, is the original, thinner friction disk.  You now need to order the 0.5mm-thicker style disk used on the 944 Turbo S plus the correspondingly thinner pressure rings - quite an expensive "repair.")

Porsche has also been changing things in the 911 LSD's as well.  There were different friction disks used in their 911-series racecars in recent history that has caused some confusion in servicing things.

The 1.9/2.0/2.1 mm spacers do not significantly affect locking ratio, repeating what I said in an earlier message.  They are sized only to establish preload on the Belleville spring.

Subject: [racing] re: 915 LSD rebuild, 7/11/00

From: mike piera AnalogMike@aol.com 

I finally had time to pull apart my "new" used LSD. Everything is in real good shape, just a few things I will need to replace that do not look perfect.

The P.O./P.M. put in both of the spring discs and one of the little end rings backwards (!) and the order of friction disks was weird, none of the 4 settings of percentages that I got in the package of info from Paul Guard at GT. You should get his package if you don't already have it, some very good info and he sells the individual LSD parts at good prices.  It has about all the info you need to rebuild and/or recalibrate your own LSD. You can set it to 40%, 50%, 70% (75%?) or 80%.

I called Paul and he was not sure of the replacement thickness on the friction disks, he measured his new ones that were 2mm. My 4 disks are .0775 - .0785 which is about 2mm and look to be in very good shape. What do you use as minimum 

replacement thickness? He said the outer disks and spring disks are also 2mm, which makes sense as you can mix and match the # of friction vs outer disks as long as there are 6 total on each side.

Also you mentioned shimming, there appear to be no shims or ways of shimming except for putting in new spring disks which will be stiffer. Gary Fairbanks will have to do some sort of mods to fit this later ('85?) LSD into my '73 trans, maybe that is what you meant? Do you know what these mods are?

Thanks again for any help, the LSD is pretty simple once I see it apart. I want it to work well, and for as long as the tranny lasts before it needs a rebuild again (hopefully at least 2-3 years!).

Subject: [951] Re: what to change if removing transmission, 8/25/00

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

Shane, regarding your question about "where is the spring that holds the shift lever between the 3rd and 4th gates"?  It is inside the transmission.  There are no springs (that I am aware of) on the shift lever or shift linkage.

Before you remove your trans, raise the rear of your car so you can access where the shift linkage attaches to the trans.  With the trans in neutral, reach up with your hand and you should be able to push the shift linkage in and out (from left to right) to feel this spring.  Does that make sense??  It is kind of hard to describe without showing you.  If you pull the shift linkage out, it simulates moving the shift lever from between the 3/4 gate to being between the 1/2 gate.  If you push the linkage in, it simulates moving the shift lever from between the 3/4 gate to being between the 5/rev gate.

While you are "massaging" the linkage where the shift linkage bolts to the trans, feel for a loose connection.  It may be that your springs are fine and just the linkage is work where it attaches to the trans.  Hopefully, this will save you from having to remove your trans / torque tube / rear suspension!

Subject: Re: Rebuilding a Torque Tube? 8/25/00

From: "M Taylor" porsche@globe.net.nz 

To recondition a Torque tube:

Order 4 of 6006ZB C4 Bearings, they can be hard to locate so get them first.

Remove the Torque tube from the car, this can be done without disconnecting the brake lines or cables, but it may be easier to do so.

Measure how far into the tube each of the end bearings are located from the end, mark the tube or write it down.

Get a piece of steel pipe that fits over the drive shaft, the thicker the pipe the better.

I added a flat piece to the end that pushed evenly on the bearing housing so as not to deform or twist it.

Remove the shaft by belting the hell out of it, I held the tube in a vice and had an assistant steady the end of the pipe while I hit it with a sledge hammer (this can be done with threaded rods as a puller but is not necessary)

After the shaft and bearings are out I put the end of the shaft against a block of wood and belted the bearings down the shaft with just the weight and impact of the steel pipe.

After the bearings are removed press the plastic sleeve out of the inside of the bearing (a socket and a hammer will do this) do not throw these away as they are reused.

Next drill the six rivets out of the bearing retainers (5mm drill bit) and separate the two halves.

Throw the old bearings away and reassemble the new bearings in the housings with new rivets. I ground part of the rivets away so it would fit in the groove (this is obvious when you can see it). I also used a small spacer between the rivet gun and the rivets so they would pull in evenly.

I then pushed the shaft in from the gearbox end with the bearing closest to that end fitted to the shaft, the shaft goes in until it is 49mm +/- 0.5mm from the edge of the gearbox end bellhousing.

Next I put the assembly hard up against a solid wall with a piece of wood jammed between the driveshaft and the wall, this stops the drive shaft sliding back out when fitting the other bearings.

Next I installed the bearings by pushing the housings down to there appropriate position with the steel pipe, I put marks on the pipe so I wouldn't push the bearings too far.

After installing all four, check the shaft end is still 49mm +/- 0.5mm from the edge of the gearbox end bellhousing.

I reinstalled mine in the car last week and fitted the exhaust last night, I started it today and the driveshaft is silent.

total cost was 110$ NZ (including shipping the bearings from Japan) about 55$US.

Not too difficult but time consuming.

Subject: Re: 944 tranny rebuild? 10/9/00

From: "Ron Helzer" helzerr@usa.net 

I rebuilt my transmission and it wasn't too hard if your ring and pinion are O.K. The ring and pinion setup requires special tools and is a difficult procedure, I replaced my ring and pinion shims with new parts of the same size.  The rest is pretty normal if you have access to a hydraulic press and a gear puller.

The 1st / 2nd gear parts you'll need to replace are on the pinion shaft on the pinion end, so you'll have to remove 3rd, 4th, and 5th gear parts to get to them. These parts are pressed on pretty tightly, especially 3rd gear which is held on by friction only, no splines.

There is a rubber plug in the back of the transmission you'll have to destroy to remove, and there are two stretch bolts that have to be replaced, they cannot be reused.  You'll also need some special sealant where the aluminum "bell housing" meets the iron transmission body and where the differential side cover mounts. I'll dig up the info if you decide to tackle this yourself.

I replaced all the bearings, several shims, 5th gear synchro hub, blocking ring, the 5th gear on the main shaft, and a 1st gear blocking ring.  I spent about $600 and it took me about a week's worth of work.

Subject: Re: Noise from transaxle, 10/21/00

From: "John Hajny" REDL944@aol.com 

A certain amount of noise and "jingling" is to be expected in ANY Porsche box, and particularly the Audi/944 unit. They are fit "loosely" on purpose, and as such make a fair amount of noise. 944 Guru Tom Charlesworth told me once that in youthful ignorance he built a box that was super tight (to make it quieter for a finicky customer if I remember right), and the thing blew up in no time. Another case of Porsche knowing what they're doing!

As for the screaming, that might be retribution for putting up with old fluid for too long! This is very important for these boxes. If I had to guess, I might say you have a severely worn pinion bearing, and this could be simple bearing whine or causing extreme lash in the pinion-to-ring gear spacing. Throw out bearings can also fail, but that emanates from the front.

Rebuilding these boxes CORRECTLY is an EXTREMELY intricate job. I just had mine done professionally, and was privy to some of the complexities involved. Quite in-depth to say the least, and FAR beyond what the normal guy or even tranny shop can deal with.

I'd change that fluid, but I don't think that will fix much. A good used box would be the cheapest route. The $1600 that I spent may sound steep, but now I have a box I can rely on. Either way, you have to pay the piper!

Subject: RE: Very limited slip, 11/2/00

From: "Dan" dandalen@charter.net 

Dan Dalen dandalen@charter.net wrote:

<< Is it normal for a Limited Slip to chirp the tires when you are driving slow and turning?  On a slick surface it is very noticeable... >>

----------

I should have mentioned that I'm now running Red Line 75-95 synthetic that has an additive for LSD.  My recollection is that it was doing this before the oil change. Who knows what was in it before.  The private emails (there's always private emails) are going from normal to not normal.  So, I'm going to guess from my days of LSD on my old Dodge hot rod, that it's not normal.  Unless, like Jeryd said, it's been tweaked, which I doubt on this car.  Now the question is, what could be failing that could cause this?

Subject: RE: Very limited slip, 11/2/00

From: Blaszak Precision Motorsports mblaszak@kos.net 

Not really.  The clutches should slip under those conditions.  These LSD's are only 40% lock-up.  I hope you are using the 75W90 and NOT the 75W90NS.  The clutch is a coated disk that has a coating that aids in slipping when little torque is applied.  If you are getting lock-up with low torque situations then I would hazard a guess that the disks are wearing.  The next symptom once the coating all wears off is that the disk wears prematurely and now you have a NO slip rear end.  Maybe with the proper fluid now the rear end will quieten down?

Subject: Re: Very limited slip, 11/3/00

From: "John Hajny" REDL944@aol.com 

It has been my experience with LSDs that different fluids bring different attitudes, and that chattering is not always a sign of wear.

My old 84 box had a factory LSD and it was completely seamless in its operation unless it was pushed to a high degree like autocrossing. When it blew up (120k miles), I replaced it with an 86 Turbo LSD box that had the same seamless operation characteristics.

When this box recently started making a LOT of noise, I had Kevin Gross/Catellus Engineering go through it completely. It's first outing using the same fluid as before (VP Semi-Synth Racing Fluid) was accompanied by a lot of tire chatter from the LSD clutching even at low speeds in parking lots. So, fresh box meant tire chatter in this case. He recommended the GM LSD additive already mentioned here, so it must be good.

I have a customer with an LSD in his S2. It chattered internally (not so much the tires) badly when he first bought it. After a lot of parking lot play with to try and "loosen it up," I changed it to some off the shelf brand that was rated for LSDs, and it did the same thing. I have since put in the VP Racing fluid, and this fluid made me VERY popular, as the box is now silent and efficient.

A lot of conflicting info here. Bottom line is I guess if you have chatter, try another brand of fluid. If you still have chatter, try the GM additive. Don't assume you have wear if you have noise. The LSD unit can be removed without removing the box, and only a visual inspection will tell you for sure.

MESSAGE:   (#4997) Re: 951 Trans strength, 11/29/00 

AUTHOR:    Mike mcbelzer@home.com  

My personal observation regarding the 951 transaxle: I have a dedicated racecar (951) which has ~325 +/- hp. The only problem I've had with the transaxle is the (brass) synchros. I munched an entire transaxle due to a synchro that literally disintegrated and took everything else with it. I've replaced the transaxle with a new 89-S and I'm paying close attention to shift feel and transaxle noise. I would recommend that anyone who thinks they have a synchro going do something about it right away ... better safe than sorry. I race with a buddy who has replaced his #3 & #4 brass synchros with steel ... when it is time to replace mine I intend to do the same. NOTE: I was told to use GL-4 fluid not GL-5. GL-5 is too slippery and the synchros don't engage properly. This may have been the cause of my synchro failure. Last season I used Redline MT-90 (GL-4) without any issues. I wouldn't have expected any with a new transaxle anyway. Hope this info helps someone avoid the problem I encountered. 

Subject: Re: missing mark!!! (Torque tube/transaxle cooupler) 12/20/00

From: "John Hajny" REDL944@aol.com 

What they said, PLUS...

Splines is splines, and the coupler is weight balanced separate from the driveline, in case you were worried.

The coupler DOES have a front and rear. If you get it in backwards, you will note that your angle of attack on the bolt holes when you install them is not straight anymore. You cannot tell by looking at the coupler, but the access holes (one trapezoidal, one round) in the flange are offset, so look at them to tell the proper orientation.

It's not a real problem, as you can still get the bolts in either way.  Still, there is a right way, and a "wrong" way.

Subject: RE: Transmission rebuilds? 1/3/00

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

Sean winkler4@earthlink.net wrote:

<< Has anyone had their transaxle rebuilt recently?  I just did and they're trying to charge me $3500 for it.  Supposedly there is a Porsche updated ring & pinion, which they had to get from Porsche, and then new gears to fit to that.  Anyway I'm just trying to find out if I'm being had or not, being as the first quote was for $2500 w/o ring. >>

----------

You've been screwed... give me a call for details...

Subject: RE: [951] (Trans) oil cooler, 1/13/01

From: "Christopher White" whitechristopher@earthlink.net 

Check to see if the leak is actually from the vent on the top of the

transaxle. There was a bulletin issued stating that 86 transaxles should be

UNDER filled by approx 1/2". This was due to the ring gear picking up too

much oil and causing it to froth under heavy usage.

Subject: Re: Half shaft Seals, 1/15/01

From: "patrick leber" patrick.leber@bellatlantic.com 

That job is no problem and not tricky.  You may need the right tool depending on what kind on bolt head pattern you have on the CV joint bolts (ie, 12pt or 6 pt hex).  Other than that, the hub is held in the tranny by a single hex bolt once you get the CV off of it.  Remove only one side at a time, you don’t want the spider gears in the differential to fall in on you if you take both hubs out at once. The seals come right out.

Subject: Re: Torque Tube or Wheel Bearings? 1/16/01

From: "John Hajny" REDL944@aol.com 

<< I have been getting a rythmic clunking noise from what seems to be the front or rear wheel on the passenger side. The noise is present only when the car is moving; whether or not the clutch is engaged or even if the car is off. The noise only subsides if the car is accelerating and increases greatly when braking.  The day before the noise began the power steering pump was replaced.  The shop I have it at now tells me it is the torque tube (rubber flywheel rot?) and that the tube needs to be replaced.

I found someone here who seemed to have the same symptoms and their problem turned out to be the wheel bearings. >>

----------

Let's do an analysis of what is moving when. When the car itself is moving, all of the bearings, CV joints, etc., what I will term the Secondary Drivetrain, are moving. Only when the clutch is engaged (in neutral or a gear) is the drive shaft turning. Any driveshaft noises should rise and fall with RPM, and not necessarily require the car to be moving (although load may play a roll in it). Most secondary drivetrain noises will change as a function of DIRECTIONAL force (front-to-back, or side-to-side).

If you have a bearing problem, weaving to-and-fro will exacerbate it. If you have a driveshaft problem, RPM or engine load would likely do the same. You should now be able to differentiate between the two systems; either secondary or primary drivetrain.

My guess? CV joint. It is VERY common for them to rattle loudly only when decelerating. Me thinks you need another qualified firsthand diagnostic opinion!!

Subject: [951] Re: 968 Trans in 951, 1/19/01

From: "Derrek Khajavi" huntleyracing@home.com 

I disagree, I feel that the added time shifting is not offset by enough gain the in gearing.  A proper turbo set-up with good pressure venting shouldn't drop enough boost between shifts to fall of the TQ peak.  It is stronger though.

Subject: Re: torque tube rebuild, 3/19/01

From: Blaszak Precision Motorsports mblaszak@kos.net 

I offer torque tube rebuilding if you are interested.

Subject: Re: torque tube rebuild, 3/20/01

From: "Martin Taylor" porsche@globe.net.nz 

They get noisy. However if you think yours may be noisy I suggest you de-couple the tranny from the drive-shaft and run it to see if the noise is coming from the tube or the tranny. I rebuilt mine a year or two ago but noticed no noticeable reduction in noise. The torque tube bearings are a special type with smaller balls for more heat expansion so they are by nature more noisy than normal bearings.

MESSAGE:   (#14009) Re: performance gears, 4/3/01 

AUTHOR:    Pete Fitzpatric P951T@aol.com  

Powerhaus II has had gearsets for 944 turbo. 515-469-3063 

MESSAGE:   (#14087) Re: 944 Transaxle-rebuild or replace? 4/4/01

AUTHOR:    Dan951 

Just went through this myself, JP Motorsports is a very highly recommended transmission builder for Porsches and I just had mine rebuilt there. He rebuilds them as low as $1000 with all syncros and new bearings. You might want to give him a call at 714-772-9415. Tell him Dan from Michigan sent ya. When I priced transmission I felt rebuilding it was a much better deal then buying used from a salvage yard as they want almost $1400-1600 for them and who knows how worn they are. 

Subject: Re: Transaxle oil seals, 4/10/01

From: Blaszak Precision Motorsports mblaszak@kos.net 

I have them in stock.  They are $9.85 each US.  The input shaft seal is $10.95 US.  No taxes but S+H extra.

Subject: Tranny mount/CVs cured vibration, 4/5/01

From: "Scott Harrison" scott.harrison@telmon.com 

If you are having a vibration problem with your 944/951, you might want to take a look at the tranny mount and half shafts.  My '86 has had a fairly significant vibration, particularly on acceleration, ever since I bought it. At first, I suspected the tires, but after replacing them and spending extra time and money working on the wheel balancing, the problem didn't go away as much as I would have liked.  Since I didn't know how long it had been since the CV's had been packed, I figured it was time, and voila... looks like we found the problem, the cv's were completely shot.  Replaced both half shafts, and swapped out the tranny mount (after reading Jeff Timlick's comments a couple of months back, I thought it would be a good idea). YeeHAW!  My 951 is incredibly smooth now.

I was kind of surprised at how bad the CV's were, since they weren't making any clicking noises, the boots were intact and I didn't see anything else that might have made me think I should be worried about them.  The tranny mount was in okay shape, but with 150k on it, I figured it couldn't hurt. Wow, what a difference!

Subject: Re: Redline 75w90, 4/19/01

From: "John Hajny" REDL944@aol.com 

GL5 represents the current state of the art in gear lube film strength, lubricity, and surface retention. Anyone who doesn't want the best is obviously free to do so, but why?

GL4 is better than what most of our cars came with, no doubt. However, given equal price and availability, I don't know why anyone wouldn't use the best?

Subject: Re: Redline 75w90 + RE: clutch noises, 4/20/01

From: Doug Donsbach dldonsbach@mindspring.com 

Greg Roa wrote:

<< I don't claim to be an expert on this at all, far from it in fact, but I will throw in something.  On the Audifans list a couple of weeks ago, there was a similar discussion and a couple listers wrote in about how GL-5 made their transmissions much worse.  One even said that when changing his fluid after running Mobil 1 GL-5, it looked like a stream of liquid gold running out of the transmission from all of the synchro material that was suspended in it. >>

----------

Mobil 1 is fine for our transmissions. I've been using it for about 60K miles, a lot of that track miles, and have never had a problem. I change it yearly and catch the first 1/2-pint coming out in a clear bottle. It always looks about the same coming out as it did going in to me.

Subject: [951] Re: LSD Transaxle, 4/25/01

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

I'll giveya a caveat about limited slip before ya get it.

If ya do or are going to do any track driving when it's wet (it rains where I drive), 951/952 cars have enough power to spinya if you're not very careful when applying power exiting corners with limited slip. It's a very cool upgrade for dry surfaces, but it has drawbacks.

Subject: [951] Re: LSD Transaxle, 4/25/01

From: "Mohn, Jerry" jmohn@ci.chanhassen.mn.us 

No. But if you do overpower and spin the wheels, BOTH wheels will spin which allows the rear to slide out. As an aside, back in the bad old days, on a wet high crown road I could light up my "Road Runner" (yes, I'm old enough to have bought one NEW) and slide the rear end right off the road.

Subject: [racing] Re: R&P Preload, 4/28/01

From: "Paul Guard" gears@gte.net 

You say that you're installing a different R&P, so I assume that someone has already set the pinion to the proper depth.  With a used R&P, it is absolutely critical to set this depth to exactly the way it was in the old transmission, even if that depth doesn't correspond precisely with original factory specifications.  Any other setting, and there's a 95% chance of LOUD howling.

<< I was surprised that following the procedure in the factory manual, there was no measurable preload, when it should be 26-56 in-lb depending on brand of bearings. >>

----------

Preload and turning torque are different things.  From the figure above, you must be taking measurements with tool #382/3, which measures turning torque. The range you quote is for new bearings only.  The figure drops off dramatically for used bearings --- in the 2-3 in-lb range.  For a very rough estimate of preload on used bearings (when disassembling a transmission), take a close look at how much the side cover lifts away from the main case when all the nuts are removed.  It will usually be around .007", measured with a feeler gauge.  (This isn't meant as precise confirmation that things are proper, but rather is just one of many diagnostic checks when disassembling.)

Diff bearing preload is probably one of the few procedures in which the factory manual can be best described as a "starting point".  The final decision on proper preload is based on years of experience and is what feels right to the experienced mechanic.  While following the book may yield the proper preload most of the time, quite often a half-size must be added or subtracted.  You'd be best using new bearings, which allow a newbie a better chance of doing the job correctly without having to rely on "the feel".

The manual describes using a pair of shims that are known to be too thin, measuring the amount that the diff shifts from side to side when flopping the transmission 180 degrees, and then adding 0.4mm to this figure and to the two test shims for the total shim thickness.  Divide that total in half, subtract 0.2 from the ring gear side, add that to the opposite side, and that's your starting point for the next step, measuring backlash.  Before going to this next step, check that you have the proper preload via the turning torque.

<< There seem to be a couple of problems.  First, there just aren't enough spacers stacked under the bearings.  The manual suggests starting with 3mm and a 3.5mm spacers, I have 2.9mm, 3.2mm, and a 0.25mm shim.  So I guess I have to buy a few different spacers (at about $10 each) until I find a combination that works. >>

----------

The factory has recently seen the wisdom of eliminating the thin 0.25mm shims, and offering the thicker shims in half-sizes.  The thin shims tend to squish out too much.  We sell a kit which has all 27 half-sizes for $90. This is shop price, but any man brave enough to tackle the job qualifies on this particular part  ;^)

<< The car has had an unknown past, and looking at this further, it looks like someone has replaced one (or both) differential bearings.  But they are two different brands.  The preloads are different for SKF and FAG bearings (26-37 in-lb and 30-56 in-lb, respectively), but I have one of each! >>

----------

Diff bearings are one of the "throw away" items whenever getting this deep into a used transmission.  They are cheap, and are usually among the first bearings to go (make noise).  For the uninitiated, the proper preload on new bearings is easier to get right than trying to "make chocolate out of mud" with used bearings.

<< 1) I'm just planning to follow the procedure in the manual for adjusting the shims and setting preload.  Are there any tricks to this that might not be mentioned or obvious? >>

----------

For anyone planning on doing this more than once, it's a real good idea to make a set of "set up" bearings --- bearings that are used for nothing other than an aid in attaining proper diff shim thicknesses.  Otherwise, because the bearings are an interference fit on the diff, it's real easy (perhaps even likely) to damage a bearing during removal.  There are numerous removals in a typical "from scratch" R&P setup.  The best donor bearings for this purpose are a pair of low mileage bearings.  (Most shops are only too happy to trade straight across a set of brand new bearings for a pair of low mileage donor bearings when servicing a transmission requiring some other sort of repairs).

Have your friendly machine shop hone the donor pair until they are barely a 'tap-fit' onto the diff.  It's gotta be a friendly machinist, because these are an absolute bitch to hone.  Although preload & turning torque measurement will be for used bearings, the shims arrived at will usually be correct for the final installation, which is presumably with new bearings.

<< On the end with the magnetic carrier disk, am I right in thinking the spacers go under the disk, instead of between the disk and the bearing? >>

----------

Yes.

<< 2) Given the tiny overlap in the preload ranges for the two brands, should I replace one (or both) so I end up with the same brand?  Is going with FAG a better choice to take advantage of the wider range in acceptable preloads?  Will the wide range be easier to achieve? >>

----------

Use whatever new bearings you can get.  You're a brave man, Gunga.

*As a note of interest, we are presently working on a racing transmission case (G50 Turbo only) that eliminates all of this tedious shim determination via the use of threaded side adjusters.  The entire job of setting preload and backlash will take less than 5 minutes.

Subject: Re: Fishing for Tranny costs (951S) 4/24/01

From: Jeff "Mister Transmission" mister19@attcanada.ca 

Oliver....... pull the tranny....... remove the side cover and pull out the diff........ Open it up and replace the clutches and steels, reinstall..... If the bearings are good and reinstalled using the same caps and shims, in the same

location...... You wont have to adjust bite and backlash again............. the parts are available from the dealer........

Subject: RE: Hello I'm new & gear ratio? 5/7/01

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

<< so the 3.375 in the turbo gives the higher top end speed, and the 3.889 in the S2 gives a better bottom end but slower top speed right? >>

----------

Not necessarily.  You also have to consider the 5th gear ratios.  Here's some data for the transmission  and overall ratios from the factory workshop manuals:

944 Turbo

(Final Drive 3.375 : 1)

1st  Gear:          3.500      11.81 : 1

2nd Gear:           2.059       6.95 : 1

3rd Gear:           1.400       4.73 : 1

4th Gear:           1.034       3.49 : 1

5th Gear:            .829       2.80 : 1

944S2

(Final Drive 3.875 : 1)

1st  Gear:          3.500      13.56 : 1

2nd Gear:           2.059       7.98 : 1

3rd Gear:           1.400       5.43 : 1

4th Gear:           1.034       4.01 : 1

5th Gear:            .778       3.02 : 1

As you can see, the turbo is geared a bit over 7% longer in 5th overall. Since it has a lot more torque than the S2 this gearing does potentially allow for a higher top speed.  The S2 is no slouch in the top speed department however... it just takes a lot longer to get there.  I've personally seen an indicated 150 and the factory rating is 149 versus the turbo's 162.

<< And all things being equal (take the turbo out of the turbo) the S2 would be quicker then the turbo 0-100 but the turbo would get much better gas mileage then the S2. >>

----------

I guess if both cars had equal HP and torque the S2 would win the off the line acceleration contest.  I wouldn't say that the "turbo" geared car would get better mileage, it would really depend how it is driven and what the efficiency is at the cruising condition.

<< Please bare with me, I'm a little unclear with this gear ratio thing.  I want good performance, but maybe a little better gas mileage (by putting a turbo transaxle in the S2) >>

----------

I think you would hurt your performance greatly in the lower gears.  The S2 doesn't have the brute force torque of the turbo and it would fall flat on its face with longer gear ratios.  It only takes a little boost to make the turbo produce more torque than the S2.  You would be much better off installing a 968 6-speed.  Either way, you could buy a LOT of gasoline for the cost of a transmission swap :-)

<< since I have a 200 mile drive every day for work. >>

----------

Buy a Honda hybrid if you want mileage.  You should be getting high 20s for mileage in an S2 if you drive 100 miles on the highway each way.

<< Would this have the effect I want? >>

----------

Probably not.  I'd leave the S2 as is.

Subject: Friction modifier in factory LSD? 6/26/01

From: "craig seko" seko@mobile.rogers.com 

I just had my trans and LSD rebuilt. They filled it with Mobil 1, with no additional friction modifier.

The shop manual doesn't say anything about friction modifier, nor does the Mobil web site.

The lockup is much greater now, so much so that I have to change all my lines (slower in, later apexes, have to be patient getting on the power). 

I have not noticed any (additional) diff clutch chatter.

Should I put some friction modifier in?

Subject: Friction modifier in factory LSD? 6/27/01

From: Martin Reichel p@u4x.de 

When I read that strange friction modifier stuff on this list some time ago I called up the factory to know if there were any different gearbox oils to be used when having LSD. I was advised to use the type of oil that the factory also recommends for standard transmissions.

In my case, it was a SAE80 GL4 MIL-2105.

I was told not to use the GL5 MIL-2105b.

I checked out my 944S2 manual that recommends the same oil as in my 924S manual.

I assume that your rebuilt LSD (higher friction than before anyway) has a bigger influence on car behaviour than the oil inside....

Subject: re: Factory LSD shims.... 6/29/01

From: "David Jalali" Davidjalai@aol.com 

One thing about the Factory LSD shims: All Turbo (non-S) models to my knowledge used a 917 friction shim(s). Just look in the microfilm to check this.

Later, on Turbo-S models...  Porsche used thicker shims  - which made the hold diff (LSD) housing not close or go back over the "thicker" shims. On Turbo-S car...  they used a THICKER (LSD) SHIM(s) AND a newer (inner thinner) diff housing.

Now... Porsche does not offer the old 917 shims for regular Turbo cars. IF you want to rebuild your LSD...  you will need the THICKER 951(turbo-S) shims AND the new Turbo-S diff housing.

From what I remember when I rebuild my old diff on my 86 944T, the new shims are pretty cheap at something like $20 each (you need two), but the housing end caps were around $330 for the pair! I think the thicker shims were only something like, two or three mm's thinker... but the old diff housing will not fit over them.

Some more bad news...  IF you go with the thicker 951-S LSD shims, the new-style diff housing will not accept the old cars(non-S)oil cooler band pump. On my old car... I had AutoThority (APE) machine new holes so that the oil cooler's pump - ring gear could bolt up to the new style LSD housing. Not hard to do... just time consuming.

That all said... IF I had it all over to do... (a trans rebuild) I would either go with a Factory rebuild tarns for $3300 exchanged, from a dealer. Or get a Quaife and have a shop I trust do the work. :)

Hope this sheds more light onto this topic. 

Subject: [951] Re: Removing Transmission, 7/13/01

From: Lance Mason lmason@dccnet.com 

My procedure may assist you.  http://www.user.dccnet.com/lmason/951%20Clutch.htm 

Subject: Re: [951] Torque tube & transaxle questions, 8/7/01

From: Willy Wquattro@aol.com 

It is ok for the shaft to move in the torque tube or it would be impossible to rebuild the tube. The shaft is suspended by 4 bearings with rubber carriers that just slide in and out of the tube. Also the bearings can slide on the shaft without event. Your tube should be fine.

Subject: Got my WHOOSH back!  and bonus- reverse gear too!/ early 944, 8/20/01

From: "patrick leber" patrick.leber@bellatlantic.com 

I took my tranny out once again to sort out some linkage problems, i.e. I couldn’t get into reverse or fifth and when it missed, it would get hung up in fourth.  The reason being, the internal selector shaft wasn’t getting enough lateral movement to get the reverse/fifth selector rod cleanly so it took third/fourth with it.

So I dismantled the external linkage on top of the tranny.  Some of the rubber was missing, particularly on the lateral support strut.  I machined a metal bushing so that there would be no play. (But no rubber means a little more vibration to the shift, a small price to pay for reverse).  I also tighten up the two other joints on top as well as a couple of shims and new circlip up front at the shifter.  It now feels as though I have a 'gated' shifter like an old Vette or Ferrari.  Very nice.

Subject: Re: Quick tranny question, 9/7/01

From: Dal Heger dal-heger@utulsa.edu 

It's the 5th gear idler in the transaxle. Porsche admitted that the tolerances were a bit too big when they manufactured them, and the stopped taking warranty claim for that problem pretty early on. Both of my cars rattle it when in neutral. There is also the possibility that the clutch throwout bearing is making a bit of noise, but this definitely sounds like the 5th gear idler rattle.

Subject: Re: LSD - was Re: 944S Questions, 9/20/01

From: Huntley Racing huntleyracing@home.com 

The Quaif/GT diffs are very strong and should last the life of the car with no real maintenance.  The Factory LSD is a maintenance item.  For club race/autocross use it should be gone through every couple of seasons or in our case we do it every season whether it needs it or not.  In stock form the factory LSD doesn't give enough lock-up for a track car compared to the 100% lock-up potential of the Torsion style units but is much smoother and more driveable in my opinion.  An LSD car will also out brake the torsion car since it locks up both ways and the torsion only does so on acceleration. Now an 80% lock-up LSD like I mentioned in my previous post is my personal favorite for my cars.  I do however have a spare box with a GT diff for those tracks where maximum lock-up is preferred over some smoothness.  As always these are just opinions and they vary like ones preference for one color over another.  I expect some arguments over these comments.

Subject: [951] RE: Did I buy an LSD tranny? 11/20/01

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

While the transaxle that was installed in the factory 88 turbo s was one with limited slip and oil cooler, it doesn't take long to swap them out.

To check for limited slip, turn one of the output flanges (the part that the CV joint bolts to) and the other will turn in the same direction, if it is a limited slip... If it turns in the opposite direction, it is an open diff unit.

944S2 ring and pinions are known to be not as strong as the turbo ring and pinions.  The last thing that you need in a 944 turbo is a weak link.

Subject: [951] Re: trans. removal? 11/17/01

From: Lance Mason lmason@dccnet.com 

Easy, should take you a couple of hours.

TRANSAXLE REMOVAL

* Remove 2 rubber grommets (1 small 1 large) from bottom front of torque tube to transaxle housing.

* Mark location of clamping sleeve (joins the transaxle To the drive shaft up inside the housing).

* Remove two 8mm Allen head bolts from clamping sleeve, you will need to depress the clutch and turn the drive shaft to access both these bolts, then slide back the clamping sleeve.

* Disconnect speedo cable (electronic type unplugs from plastic housing that threads in to left side of transaxle).

* Disconnect reverse switch wires (2) at top back right side of transaxle. 

* Remove bolts (8mm cheeseheads) from axle CV joint to transaxle and hang axles on wire from shocks.

* Slide back rubber boot on gear select linkage at top of transaxle, cut locking wire and remove bolt, disconnect shift rod.

* Inside car, gently pry out plastic surround of shift boot from console, lift up leather boot and remove c clip, disconnect shift lever from shift rod, remove rubber boot, pull back foam and remove 2 bolts from shifter base to torque tube and remove, turn shift rod to one side and slide forward 12" to clear it from the transaxle.

* Support transaxle on floor jack, weight is biased to the rear.

* Remove 4 torque tube housing to transaxle bolts (top 2 are 10mm Allen heads) label these as they are all different lengths.

* Remove band clamp from fuel filter (flat head screw).

* From the right side, remove the two remaining bolts holding the transaxle to the chassis mount (top of transaxle and awkward, I used long extension up past the fuel filter) push out bolts and pull from other side, steady transaxle on jack and carefully lower.

Subject: [racing] Re: Did I buy an LSD tranny? 11/20/01

From: "Jim Richmond" fireball@cts.com 

Here are the part #s.  If the tranny does not have the oil cooler loop then it probably does not have the oil pump either.  Hope you did not get taken.

5P xxxxx   Turbo with oil cooler

5R xxxxx   Turbo with oil cooler and LSD

UY xxxxx   Turbo without oil cooler

9U xxxxx   Turbo without oil cooler with LSD

AOR xxxxx  Turbo & Turbo S with oil cooler and LSD

Subject: S vs. reg Turbo tranny: was/Re: 944S Questions, 9/20/01

From: Pohlpositn@aol.com 

The lockup % on the S is 40. The inner plates on the S LSD are thicker (2.5mm vs. 2.0mm).  The 1st and 2nd gear wheels in the tranny are also "hardness blasted" for more strength.  The differential shafts are molybdenum coated and ground for more strength also.  These, plus standard tranny oil cooling system are the differences between the regular turbo and the Turbo S tranny. (Porsche service bulletin WKD 495 021, Jan 88)

Subject: [951] Re: cannot shift into gear sometimes, 12/10/01

From: Markus mblaszak@kos.net 

Barry Tam wrote:

<< I have a new slave and master cylinder for my clutch, the car drive perfect after that. But yesterday it started not getting into 1st gear, UNLESS I turn off the car shift in then start again. Once the car is driving it seems OK. BUT as it stop it can shift??????? any idea? >>

----------

Easy one.  Your pilot shaft bearing is seized.  While in there, might as well put in a new clutch!

Subject: re: Transmission advice, 1/5/02

From: "Kevin Gross" kgross@connact.com 

The 944 Turbo, 944 S, and 944 S2 are fitted with an 083-series transmission, while the 944 and 924S are fitted with an 016-series transmission. Mechanically and in design these two series are almost identical, but dimensionally they are not.  The ring & pinion ratios are indeed different, and the gear ratios are different.  Gearsets cannot be interchanged between the transmissions because of dimensional differences: the 083 gears are much thicker (ie, length in the axial dimension).  There are also materials differences in the gears.

An 016 transmission will bolt into a 944 Turbo just fine - I did that once just to road-test one.  However, you will be unbolting it in short order, once the pinion gear has failed.  The pinion gear is much smaller in an 016, and is marginal in even its original application.  In a Turbo, S, or S2, I would not recommend it unless you have a healthy budget and tolerance for short parts lifetimes.

There was an aftermarket supplier of shorter gearsets for the 083, they may still be selling them.  I have done a few installations of these for customers, who have been pleased with the results.  However, I was very unimpressed with the quality of the parts and did the work assuming no responsibility for them.  The gearsets were 3rd, 4th, and 5th.  First and second gears are machined into the input shaft and so cannot be replaced - unless someone manufactures an alternative input shaft.

The LSD can be swapped between 016 and 083 gearboxes.  Be aware that there have been at least three versions of the Salisbury style LSD used in these gearboxes, and that earlier versions are risky in terms of mechanical strength.  Some of the LSD internals were hardened for the 944 Turbo S gearbox, for example.

Subject: re: Transmission advice, 1/5/02

From: "Paul" gears@gte.net 

<< The LSD can be swapped between 016 and 083 gearboxes.  Be aware that there have been at least three versions of the Salisbury style LSD used in these gearboxes, and that earlier versions are risky in terms of mechanical strength. Some of the LSD internals were hardened for the 944 Turbo S gearbox, for example. >>

----------

There is now a 4340 Chromoly 10-plate unit, fully adjustable between 40% and 80%. It features the late 930 Turbo-style internals.

Subject: Re: Will 89T axle assembly fit 86T, 2/2/02

From: "Scott Story" gadget951@yahoo.com 

YES they will fit..... I have them on my 86 951.

Subject: RE: Quaife LSD, 2/10/02

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

Jim Cunningham vikel@erols.com wrote:

<< My mechanic was attempting to put in my new Quaife LSD differential this weekend.  My 1986 944 Turbo has an oil cooler that hooks up to the differential. He says that on the new Quaife LSD, there is no room for the oil cooler hook up no matter how many shims he removes. Has anyone ever heard of this before? >>

----------

Yes.  You get to run without the oil cooler or without the Quaife...

You can't have both...

Subject: Re: Quaife LSD, 2/11/02

From: "Dr. Steven J. Timmins" timmins@UDel.Edu 

944turbo transmissions with coolers run a different oil cooler gear with a larger inner diameter which bolts to the LSD unit.  Rather than sliding it on it attaches directly to the diff.

You have 016 115 165A and you need the same w/o the A suffix.  You also need 4 "cheese head" screws M8x1x25 to attach the gear to the housing.  At least this is how it works with the factory LSD units.

You could also machine the existing gear.  Not much fun.

Subject: RE: Quaife LSD, 2/12/02

From: "Richard Tanimura" rich@qed.se 

Paul Guard gears@gte.net wrote:

Both our 944 torque-biasing diffs and our Chromoly 951 LSDs accept an oil pump drive gear that is $130 additional.

----------

I almost bid on your torque-biasing diff without even knowing what it was. So I would love to know the difference between the torque-biasing diff and the pedestrian, garden variety LSD. Could you post a laymans explanation or maybe point to a site that explains this?

Subject: RE: Quaife LSD, 2/13/02

From: Dan Nguyenphuc danno@thevine.net 

<< My mechanic put in my new Quaife without the oil cooler but as soon as the new gear come in, I will have it installed.  I don't want to burn up my tranny even though some on the list say that they had a Quaife installed and just did not have the oil cooler hooked up and the car runs fine.  Thanks for all the responses. I thought Quaife had sold me the wrong thing. >>

----------

Someone several months ago posted actual operating temperatures of a standard friction-plate LSD and a Quaife one. It was a discussion about heat-soak or some such thing. They measured the Quaife as running 20-degrees cooler. Don't know what the actual delta-T is across the cooler, but 20-degrees is about the same difference as pistons with and without an oil-spray from underneath.

<< I would love to know the difference between the torque-biasing diff and the pedestrian, garden variety LSD. Could you post a laymans explanation or maybe point to a site that explains this? >>

----------

Rich, check out my RacerX website: http://members.rennlist.com/951_racerx. I've not several articles (with actual tests) as well as a technical article on the torsen diff.

<< I've heard explanations of how torsen and standard LSD's differ in operation (i.e., torsen feels more like a on/off switch, standard feels smoother is my general perception?). >>

----------

It's actually the other way around. At low-power, low torque-differentials, the standard friction-plate LSD (like in our cars) will be like a locker diff with a perfectly even 50/50 torque split (causing understeer coming out of corners as you initially get on the gas). With higher power and higher torque-differentials, it goes into plate-slipping mode and divides torque up to the spring-preloaded amount (around 40-60%). Beyond that split (120/180lb-ft), the friction plates completely slips and you get a open-diff with the inside tire spinning from 100% of the torque split (0% outside/ 100% inside).

A torsen on the other hand, never locks and doesn't have distinct transitions and different operating parameters. It will ALWAYS continuously split torque 50/50 in a straight line, all the way up to 80/20, or 90/10 perfectly smooth with no steps in the corners (depending upon bias-ratio in gearing).

Subject: RE: Quaife LSD, 2/13/02

From: "Paul" gears@gte.net 

<< I would love to know the difference between the torque-biasing diff and the pedestrian, garden variety LSD. >>

----------

In a nutshell, the torque-biasing diff is an "advanced design open diff", not a true LSD.  Because it has no lock-up on deceleration, but rather progressive lock-up on acceleration, it is best suited for street, autocross, and adverse weather -- NOT high speed track use. (There are many who would disagree, but read on.)

An LSD contains a series of clutch-like plates, and has lock-up on acceleration AND deceleration, allowing more control in high-speed turns.  Lock-up percentage can usually be adjusted internally, before installation.

Not a single 911 run in the ALMS Pro series over the past 3 years (that I am aware of) uses a torque-biasing differential, although a few use spools.  Many teams have tried them, removed them, and gone back to LSDs after a single test session.

Subject: Re: Quaife LSD, 2/14/02

From: "Paul" gears@gte.net 

Well put, Ryan.  A couple points I would add to:

In a stiff-suspensioned car, a torque-biasing diff will actually spin the inside tire even before the tire lifts off.

The factory recommended replacement schedule for the friction discs in the 930 Turbo is every 30,000 miles.  This kinda points out the overstated need for LSD maintenance, as the factory is typically conservative in it's recommendation.

I think that a lot of the bad rap for continual LSD maintenance comes from the '95 & later 911s, which have LSDs equipped with "horse puckey" friction discs that go completely slick after one club race weekend.  Of the literally hundreds of LSDs that we have sold over the past 3 years, the vast majority of the friction discs that we sell are to replace these inferior 993 discs.

The torque-biasing diff is GREAT for the typical street car.  I just take issue with any claims of the TBD being the best choice for a dedicated track car.

Subject: Re: LSD replacement schedule for the 951? 2/15/02

From: "Paul" gears@gte.net 

<< The 951 factory LSD used 917 friction-shims!!!!  On Turbo-S models used a special new thicker shim designed for the S-model. The Turbo-S had 951 part numbers. >>

<< A side note....  for those of you - who decide to update ot replace your early 917 shims...   Porsche no longer has these available. So....  you are forced to but the new-er thicker(think GIRTH! lol) shims and buy new end caps. Instead of a cheap $75 shims.... you will need to spend something like $350 for two new diff end caps and two shims. Ask me "how" I know this! >>

----------

Sorry to hear you went this route.  While Porsche may no longer carry these 917-part number 2.0 friction discs, we certainly do.  And ours are only $34.

Subject: Re: LSD replacement schedule for the 951? 2/24/02

From: "Kevin Gross" kgross@connact.com 

I have never seen a stated service interval for 944-series limited slip differentials.  Suffice it to say that if you own a 944-series car and its diff has never been serviced, it's due.  I would recommend servicing the LSD whenever the transmission is apart, eg, when replacing synchros.

Labor for service is about an hour if the transmission is already on the bench and the diff carrier opened.

Someone mentioned that the original 2.0-mm friction disks are no longer available from Porsche.  It's true.  But Guard Transmission has them.  The alternative, as described, is to update to the factory's 2.5-mm disks and shorter pressure rings introduced for the 951S transmission - quite an expensive option.

LSD service usually amounts to:

- Adjusting the internal shimming (1.90, 2.00, 2.10 mm parts) due to wear of the pressure rings' ramps where they ride on the internal shafts.

- Replacing the two internal thrust washers, which have a nice stress riser where the factory presses a locating detent into them.  One or both usually have fractured.

- Replacing zero to eight of the case bolts.  Their heads are marginal in height, and the Allen sockets generally cams out in some of them no matter how careful you are.

The friction disks and other parts rarely need replacing, to my experience. (I have rebuilt perhaps 15 or so over the years.)

BTW, throwing in the largest shims available does not alter lock-up percentage / ratio.  Throwing the 2.5-mm friction disks into a case with the 2.0 mm-style pressure rings guarantees complete lock-up and an adequate supply of junk LSD parts for your Wall of Mechanical Shame.

Kevin, Catellus Engineering

Subject: [racing] Phantom Grip LSD's for 924/944 $349.00!!!! 2/27/02

From: Jay DSTparts@aol.com 

DST is pleased to announce that the first 016 (924/944) Phantom Grip LSD conversion unit is being shipped tomorrow to me, for evaluation. Pricing has been set at $349.00 Retail. More info on the PG can be seen at www.phantomgrip.com 

Look for DST-Racing in the Open Track Challenge, running a Phantom Grip unit in our race car. Units will support up to 400HP @ wheels, and are available for 924/944/944S/944S2, along with Audi 5000 cars. If you are interested in pre-ordering a unit, or you want more info, please send us an email!

Subject: re: Guard/GT Diff Questions, 3/1/02

From: Nick Fuzessery zmf@uwyo.edu 

The Torsens are great - mine has never let me down - best thing I've done to my S2. If you ever find one to be ineffective on the track -- well -- you drive with more wheels in the air than I do.

Subject: Re: Guard/GT Diff Questions, 3/1/02

From: "terry thomas" tcthomas45@earthlink.net 

I run a Guard GT diff, which I had put in after my stock Porsche LSD self- destructed.  I love the GT unit.

Subject: [951] RE: Trans, 4/10/02

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

Tranny swap went well in my 86 951 other then the coupler, (sorry don't know real name) that connects the shaft on the tranny to the shaft coming out of the torque tube.  The problem is when you put the bolt in the one end and line it up with the section that is threadless, the other end needs to be about 3 millimeters closer or the bolt hits the splines.  The transmission is tight against the bellhousing and bolted up...Did that rear bellhousing possibly slide off the torque tube a little not allowing it to be close enough to bolt that connector up correct?  And, how can I fix this?  

----------

There is a trick to accomplish this:

1) Slide the coupler onto the drive shaft in the torque tube.  Align the groove in the drive shaft with the hole in the coupler. Install and tighten the bolt on the driveshaft side.

2) Using a large screwdriver or small prybar, align the coupler with the groove in the input shaft on the transaxle.  Once that is accomplished, install and tighten the bolt on the transaxle side.

The reason that this works is that the driveshaft and bearings float inside the torque tube and can be moved in and out a bit...  The input shaft on the transaxle doesn't have that movement.

Subject: Re: lsd installation, 4/22/02

From: Todd Jacobs tsj9197@yahoo.com 

<< Does anyone of a grasp on what the procedure is for removing an open differential and installing a lsd (such as factory or quaife or guard) in a 944 transmission?  Does the entire transmission have to come apart for this to occur? >>

----------

I installed an Torsen LSD into my 6 speed 968 trans.  I know it not the same tranny, but I think they are similar?

I was able to do it with out dismantling or removing the trans.  Basically you just take the exhaust off and the drive shafts out.  Remove the drive shaft flanges and take off the cover and the diff pulls right out.

Then pull the bearings off and remove the ring gear.  And measure the new diff and the old diff to see what shims you will need.  I used a precision CMM here at work.  But I would guess anyplace with a nice CNC would have one.  I calculated what shims I would need to make the overall width of the diff the same and keep the ring gear in the same place in between

Then get new ring gear bolts and torque them to 150 ft-lbs. you'll need a big vise for this.  Put the new shims on and press the bearings back on.  I had my diff outside in the winter so I put the bearings in the oven to about 250 degrees and they pressed on better.  Put it all back together and your done. 

It wasn't all that hard but make sure you have the right tools.  A nice bearing puller, and a big vise. 

It’s all spelled out in the factory manuals.  And the bolt and shim part numbers are on the PET CD.   

Subject: RE: Ring & Pinion Replacement? 4/22/02

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

<< Anyone here have sage advice for a tranny novice.  I can get all the parts, and am_not afraid to buy specialty tools.  What sort of SAT scores are talking here... I'm not a rocket surgeon, but I do own several hammers.  *IF* the diff is still alive, I'll be reusing it for now... unless there's a compelling reason not to?  Time is the enemy. >>

----------

Plan on spending $10K for the right tools to rebuild a transaxle.

Get the factory service manuals and Dychem for setting up the backlash on the

ring and pinion.  Get a full set of all the shims in different thicknesses.

Plan on spending about $500 on bearings and seals and gaskets, another $900 if 

you have broken the ring and pinion.

Budget about 10 hours for the iterative process of trying different shims to set it up.

Now, you have what you need to rebuild your transaxle.

Subject: RE: Ring & Pinion Replacement? 4/23/02

From: "Kevin Gross" kgross@connact.com 

Skip, I agree with what George wrote, except I think the part prices are generally a little higher and there's more labor than 10 hours.

If you have a broken pinion gear, you also need to check the diff carrier case, ie, forward aluminum section of the case.  Very often the front pinion bearing or the left-side diff carrier bearing outer race will have spun. This causes the bearing race to lose interference fit (snug) with the case, making the case junk and the transmission not worth repairing because a new case is ca. $1600.

I would not want to tell you not to tackle this on your own - but it's a lot of work, and any mistakes you make are real expensive.  The factory manual is really quite helpful, there is nonetheless a lot of know-how that isn't in there.

I have an 016 transmission on the bench right now that was recently "serviced" by someone who cut a few corners.  My guess is that whoever did the work wasn't too careful about carrier bearing set-up: the open diff case came out in about four pieces, took out the pinion gear, big mess.

Subject: re: help with whine in tranny, 4/23/02

From: "Kevin Gross" kgross@connact.com 

A whining noise generally comes from a bearing that needs replacement.  If your '84 has its original transmission, original bearings, and reasonable mileage, you're probably well past due for replacement.  The consequence of not replacing worn bearings is more severe damage, such as a broken pinion gear.

The rattling you described may be normal chatter that these gearboxes make. It is particularly noticeable when you are idling or driving at low speed (windows open).  My theory is that it comes from the fifth gear on the pinion shaft rubbing against the end plate (steel center section).  I find a lot of gearboxes show signs of rubbing and are in need of a thicker spacer under this gear.

Subject: RE: torque tubes & bearings, 5/9/02

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

<< I thought I read somewhere years ago that the 951 used a fatter driveshaft than the NA cars. >>

----------

Nope, that report was inaccurate... The drive shafts of all the 944 cars are the same diameter.  Same bearings also...

Subject: Re: [951] Re: 6 Speed ? 5/10/02

From: "Martin²" memartin@gmx.net 

Yes, the 968 transaxle will bolt right in, but you need the 968 drive shafts. The 968 transaxle hasn't got a speedometer connection, but someone on www.968.net has claimed to have solution to the problem.  Please note that the 968 6 speed box have history of pinion bearing problem due to a manufacturing fault.

Subject: RE: aligning torque shaft to tranny help, 5/27/02

From: "Chris White" whitechristopher@earthlink.net 

I don't think it is a good idea to couple the shafts together with out attaching the trans first. If they don't align then you have another problem that will wear out your input shaft bearing (!).  Don't forget to put the alignment pins back in the transaxle or you will be replacing the input shat bearing sooner or later.  The coupler is balanced by itself (look for the drill marks and it can be aligned in any position with out ill effects.  Other tips - put the front bolt in first - the torque tube shaft has some fore and aft free play and the trans does not, so if you put the front bolt in first you will be able to get the shaft in position for the rear bolt. There is a lot of force trying to spread the coupler apart when the engine is running so make sure you tighten the bolts to spec and don't replace them with cheapies!!!

Subject: RE: Long drive and temporary (I hope) tranny problem, 5/29/02

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

<< Just got finished with an 1100 mile drive and I had a scary problem with my tranny.  After a couple hundred miles into my trip I stopped at a toll booth then couldn't get first gear to engage.  I got it into second with some difficulty, and the next two shifts were harder than average also.  I decided to try and get to a bigger town, so I drove it for a while listening for any unusual noises.  I didn't hear anything. >>

<< Next toll: same thing, maybe even worse.  Pulled into a gas station shut it down, used the facilities, then returned and tried rowing through the gears. Everything felt exactly like it always had.  Absolutely no problem for the rest of the trip or the last two days of driving around town. Anybody have this problem before?  What kinds of things should I check?  Any help greatly appreciated!! >>

----------

Quite likely that your clutch is going south.  

A common failure is for part of the friction surface (or one of the torsion springs) to break off and get jammed between the clutch disk and the flywheel or the pressure plate.  At that point, you cannot disengage the clutch completely, the drive shaft continues to turn, and it is difficult to put into first gear.  If you turn off the engine, you should then be able to put it into first gear.

It will not fix itself, it will just get worse.

You probably should have it fixed before it leaves you stranded permanently.

Subject: Transaxle removal jig, and R&P diagnosis, 5/29/02

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

I recently suffered Ring & Pinion failure - so, had to drop the tranny... again.  Decided to make a jig to attach to my jack to "ease the pain".  Worked flawlessly, so thought I might share with other DIY'ers.  Basically, some 2x4's and carriage bolts arranged in a fashion such that the central weight is located over the jack plate center.  I'll add this to the Tech-Session transaxle replacement article soon, but for now please refer to the Rennlist forum discussion for all current details:

http://forums.rennlist.com/cgi-bin/rennforums/ultimatebb.cgi?ubb=get_topic&f=15&t=007074 

Has all the pictures and drawings you should need.

Here is the jig in action:

http://boards.rennlist.com/upload/944_grrr_004.jpg 

And, here are the plans:

http://boards.rennlist.com/upload/944_tranny_jig.jpg 

On another note...

One of the easiest 944 failures to troubleshoot is the Ring & Pinion Failure. If the sudden loss of power to the wheels accompanied by a loud bang doesn't give it away, you could always drain the fluid:

http://boards.rennlist.com/upload/944_grrr_002.jpg 

Still not convinced? Okay, pull the diff cover:

http://boards.rennlist.com/upload/944_grrr_008.jpg 

Subject: Re: Tranny, 5/30/02

From: Doug Donsbach dldonsbach@tds.net 

First thing, remove the fill plug before you remove the drain plug. These are usually on really tight and you don't want to drain all the fluid and then discover that you can't get the fill plug out.

With the plug out, an easy way to fill the trans is to tape a length of 3/8" diameter poly hose to a funnel and duct tape the funnel to the fender slightly above and in front of the LR wheel. Snake the tubing into the fill hole and just pour the new lubricant into the funnel.

Subject: Re: Tranny, 5/30/02

From: "Kevin P. Kehoe" kpkehoe@peoplepc.com 

See my article on this topic at 

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

I went through this several times about two years ago. Unfortunately, I got good at it and took notes.

Subject: Re: Help diagnosing rear end problem, 6/4/02

From: "Kevin Gross" kgross@connact.com 

If you have broken the pinion gear, there is also a 50 - 75% chance you have spun the front pinion bearing or the left-side diff carrier bearing outer race in the case (ie, where it presses in), rendering the case junk.  Just a warning.  I salvage these transmissions all the time and see enough of 'em to know the stat's.

Parts cost for you will end up being about USD $700 - you'll need new syncros, bearings, seals, and you'll need shims and circlips.  The ring & pinion will cost you another $400 - 500 for an 8V aspiro.  This is assuming the case is not junk.  BTW, be careful buying syncros in the aftermarket. The inexpensive 1st and 5th gear syncros generally sold are obsolete, non-moly-coated designs that do not work properly.

For labor, you need a hydraulic press (15-ton is sufficient) and several thousand dollars worth of special tools.  You also have to know what you're doing... the factory manual is actually pretty helpful, but for every fact it tells you, there is probably another factoid it doesn't.

When I rebuild these gearboxes, the final bill for an 8V aspiro generally runs USD 1300 - 1500.  It's a little more for an S/S2/Turbo (083-series) or a 968 (01E-series) gearbox.  For that you get a gearbox that's as good (some have said better) than new-from-factory.

Your alternative is a used gearbox, which is an okay choice if a) you aren't planning to keep your 944 forever (heathen scum!), b) you are penny wise and pound foolish, or c) you're a gambling man or woman.  All kidding aside, if you go this route, chose carefully.  George B at 944 Ecology is the only recycler I'd deal with.

Subject: re: 5th gear change-out, 6/14/02

From: "Kevin Gross" kgross@connact.com 

It's quick and easy.  With the transmission out of the car, labor is about an hour.  You need to remove the rear plug, back out input shaft bolt, remove rear cover Allen bolts, pull cover and bearing inner race (I use a large puller on the case ears rather than a hammer - easier and less traumatic than hammer method), pull inner race and fifth gear clutch hub, remove circlip, remove shift fork spring pin, remove input shaft fifth gear assy, back out pinion shaft rear bolt, pull fifth gear from pinion shaft. Then put it all back together with the short gear set and preferably a new fifth gear syncro, gasket, and plug.  The workshop manual makes it pretty clear.

I have the Euro short fifth gear set in stock, as well as gasket and plug.

Subject: [racing] Re: Differential Question, 7/4/02

From: Steve Weiner porsche@rennsportsystems.com 

Testing LSD's is not a perfect art form,.... :) Porsche publishes a range of figures for determining the breakaway torque of a ZF-type LSD.

To do a quick check of your LSD:

1) Remove the inner CV's from the output flanges to you have clear access to these.

2) Fabricate a pair of steel bars about 1/4" thick and 6" long x 1.5" wide: enough to span a pair of CV joint bolts on the opposite sides of the output flanges.

3) Drill 2 holes so that you can bolt these to the flange and drill a hole in the center for a short bolt. The center bolts are what you'll use to put your torque wrench onto.

4) Bolt these onto the output flanges with some CV bolts.

5) With your torque wrench on one side and holding the opposite side with a breaker bar, rotate the differential and measure the breakaway torque noting those numbers. It’s not easy to do.

I don't know what the figures might be for the 928 but a 911 LSD should be 30-57 LB-ft for 40% locking and 43-85 LB-ft for 80% locking. Disc sequence and disc thickness determine locking factors and they will usually come set up at 40%.

Subject: Re: Tranny oil? 7/9/02

From: Doug Donsbach dldonsbach@tds.net 

Menelaos Karamichalis wrote:

<< Mobil 1 is good and plenty of listers use it on their cars w/ no problems.  However, many listers have suggested improved shifting action and cold shifting by using the Redline products rather than Mobil 1 or Swepco. >>

<< Isn't the Mobil 1 GL5?  The 944 transaxle requires GL4.  My understanding is the difference is in the additives package.  Specifically, from what I understand is that a LSD will like the additives in the GL5, but the synchros will hate it and the GL5 will cause premature wear.  Furthermore, I understand that Mobil does not recommend their gear oil for applications that specify GL4.

----------

Mobil 1 is GL5 but is safe to use and the 944 transaxle loves it. I called the applications people at Mobil and they said it is safe. More significant, Kevin Gross, rebuilder of 944 transaxles, uses the stuff in his own car. Further, I've used it for over 60K miles in my formerly street/now race 944 turbo w/LSD, currently over 125K miles, and have had no problems.

Subject: RE: (Not my car) - 951 Spider Gears Broken - will it damage the rest of trans? 8/15/02

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

<< Friend's 951 just got stuck with no power to the rear wheels . . . he jacked it up and disconnected the CVs on one side, and he can hold the free flange and then spin the other wheel at will while the car is in gear.  Whoops! >>

<< He can feel varying degrees of drag while turning the wheel, but not enough to move the flange on the other side move.  So it feels like a spider stripped or something. >>

<< Anyone here done that before?!?  Does this usually ruin the trans with the spider shavings? >>

<< He has a used trans offered locally for $750 (100k miles) or he could get a new LSD differential and put that in. >>

<< Anyone fix spider gears in a 951 trans before?!? >>

----------

Are you sure it's not R&P failure?  Here's my picture for the "scrap"book:

http://boards.rennlist.com/upload/944_grrr_008.jpg. Depends how hard it grenaded - has he drained it yet?: http://boards.rennlist.com/upload/944_grrr_002.jpg. 

Should be a fair amount of metal - the feed for the transmission portion of the transaxle will certainly pick up some of the smaller pieces, but usually won't do any real harm to gears and such.

Subject: Re: drive shaft bearings, 9/24/02

From: "Martin A Taylor" porsche@globe.net.nz 

This is for a 944, they may or may not be the same (as the 924).

To recondition a Torque tube:

Order 4 of 6006ZB C4 Bearings, they are an odd size and can be hard to locate (at least in New Zealand) so get them first.

Remove the Torque tube from the car, this can be done without disconnecting the brake lines or cables, but it may be easier to do so (the transmission must be removed first).

Measure how far into the tube each of the end bearings are located from the end, mark the tube or write it down.

Get a piece of steel pipe that fits over the drive shaft, the thicker the pipe the better.

I added a flat piece to the end that pushed evenly on the bearing housing so as not to deform or twist it.

Remove the shaft by belting the hell out of it, I held the tube in a vice and had an assistant steady the end of the pipe while I hit it with a sledge hammer (this can be done with threaded rods as a puller but is not necessary)

After the shaft and bearings are out I put the end of the shaft against a block of wood and belted the bearings down the shaft with just the weight and impact of the steel pipe.

After the bearings are removed press the plastic sleeve out of the inside of the bearing (a socket and a hammer will do this) do not throw these away as they are reused.

Next drill the six rivets out of the bearing retainers (5mm drill bit) and separate the two halves, later cars do not have riveted bearing carriers (easier).

Throw the old bearings away and reassemble the new bearings in the housings with new rivets if necessary, I ground part of the rivets away so it would fit in the

groove (this is obvious when you can see it), I also used a small spacer between the rivet gun and the rivets so they would pull in evenly.

I then pushed the shaft in from the gearbox end with the bearing closest to that end fitted to the shaft, the shaft goes in until it is 49mm +/- 0.5mm from the edge of the gearbox end bellhousing (specs from factory manual). 

Next I put the assembly hard up against a solid wall with a piece of wood jammed between the driveshaft and the wall, this stops the drive shaft sliding back out when fitting the other bearings.

Next I installed the bearings by pushing the housings down to there appropriate position with the steel pipe, I put marks on the pipe so I wouldn't push the bearings too far.

After installing all four, check the shaft end is still 49mm +/- 0.5mm from the edge of the gearbox end bellhousing.

The new bearings are quieter than the old ones but not silent.

Total cost was 110$ NZ (including shipping the bearings from Japan) about 55$US

Not too difficult but time consuming.

Subject: Re: Trans out, flaw seems pretty obvious, 10/27/02

From: "Kevin Gross" kgross@connact.com Catellus Engineering

That the bearing races fell out is generally the effect, not the cause, of a broken pinion gear.  What seems to happen is that when the pinion breaks, the front pinion shaft bearing (ie, the one whose outer race presses into the aluminum diff carrier case) locks up about 70% of the time.  It spins the outer race in the case (weak link in the chain) and so that race loses interference fit.

Same thing happens about 50% of the time with outer race of the left-side differential carrier bearing.  When either race spins, the diff carrier case is junk, cannot be reused.

Subject: RE: Transmission synchro replacement? 11/8/02

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

<< I have a 1988 944 Turbo S that is hard to shift into 2nd gear.  You either have to really force it, or slowly ease it in.  Is replacing the 2nd gear synchro all I would have to do to fix this, and is that something I could do myself or are special tools needed? >>

----------

Special tools needed. Rennlister Kevin Gross at Catellus Engineering would do a great job for you.  While you're in there, do everything else... All new bearings, all new seals and gaskets, all new synchros.

Subject: Re: Shift rod r'nr? 11/19/02

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

<< How easy is this? Note I'm talking about the shift rod inside the transaxle, not the shifter rod.  Damn transaxle jammed in first and reverse again ... >>

----------

There is an access plate on the passenger side of the gearbox. You can access this plate without removing the tranny from the car.  Take off the three 10mm bolts by turning several turns on each in succession. (The spring loaded lateral selector rod puts some load on the access plate.  You can bend it if you back off on the bolts individually.  But I doubt the load is on as the selector is not lined up yet, see below).

With your mechanics mirror take a look into the box. You'll want to see the lobed part of the selector rod to come toward the opening.  One of the gear rods is holding it up.  You'll need to get a flat head screw driver and in a front to back motion while holding the screwdriver horizontally, you may get the shift rods in the right place for the shaft spring to press out from the orifice.  Tada! you’re in neutral again.

Two gear selection rods should not be moving at the same time, that’s what it sounds like.  You may also take out the Allen head screws aft of the access plate to see if your springs are still in there.

Subject: Re: Reverse light switch in trans. Question, 12/21/02

From: "Kevin Gross" kgross@connact.com 

The switch can indeed be threaded out from the transmission case, using a 22 mm. (7/8") wrench.  The pin should *not* drop out, it is integral.

These switches seems to often have their contacts bent or broken (ie, the 6.3mm male flat connector pins).  Perhaps that's what has happened to yours.

Subject: RE: trans - RELATED QUESTION, 12/29/02

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

All the turbo transaxles are stronger than the NA or 16V transaxles. The turbo S transaxles are stronger in 1st and 2nd gears than the turbo non-S transaxles.

Re: the cooling loop: I believe that Porsche figured out that it was unnecessary

for the 220 bhp turbos, but helped the 250 bhp turbo S.

Subject: Re: Bearing cross-reference numbers, 1/4/03

From: "eBearing - Bruce A. Carr" CarrBA@eBearing.com 

Martin Reichel p@u4x.de wrote:

<< I have two used bearings from my broken 924S gearbox. Both carried the pinion. I want to know if any of you is able to cross-reference them. I don't need new bearings right now. This is just to feed my curiosity. Both bearings are made by FAG. The bearing type number 537 598 B for one of it indicates that it's not a regular bearing but a production for a specific customer, Porsche in this case. Such bearings - even with FAG being able to identify them and assuming they still have them in stock - are not being shipped to dealers. I smell a rat here. Maybe these bearings are regular ones but have got the six digit number only to prevent them from being cross-referenced.

----------

Well, well, well ... I'll take a bit of a crack at this if you'd like.

It all depends on where you found the markings; there should be markings on both the inner race and outer race. 537 and 598 are both standard international numbers for tapered roller bearing components, so I think that may be your answer right there.

To my knowledge, VW/Porsche/Audi did not use any one-off bearings in the transaxle applications, so what you've got are undoubtedly off-the-shelf items, it's just that you have to find the right shelf.

(Transaxle bearings tend to have a boring similarity, across applications, across manufacturers, around the world. I mean, all transaxles essentially do the same thing, have most of the same rotating type parts, and are all reasonably similar in size. So maybe it's not so surprising they tend to have many of the same bearings in them.)

These are ISO numbers, so a 537 from any manufacturer is the same as a 537 from any other manufacturer. As ISO numbers, manufacturers stick to numbering them the same. For specialty bearings, they get all types of numbering systems.

The "B" suffix undoubtedly means some sort of special dimension, chamfer, radius, etc. In differential applications, often you have a bearing trying to bottom against a machined shaft (which may have an large radius), so standard bearings are often produced with a slightly larger inner race radius to eliminate any problem with it not bottoming properly on the shaft. The suffix could also mean something else entirely, such as the factory where they were made. I don't have my FAG suffix book here just now, or I'd look it up.

At any rate, if you take them along to any bearing distributor, they have the interchange software to snatch up a couple duplicates off the shelf in a couple of minutes. This industry lives and dies by its interchanges, and you'll be hard-pressed to baffle any major bearing distributor if you take them in and throw them on the counter.

