BELTS

Subject: Re: Balance belts

At 09:57 PM 6/13/97 ‑0400, Jeff Fischer wrote:

>I'm a little confused about the balance belt and pulleys. I am going by a Hanes >manual which is a little vague at times, but so far so good.  Do the upper and >lower pulleys have to be in time with each other?  I have not pulled the pulleys >from the shafts but I have removed the belt, the manual as I recall didn't >mention that when re‑installing the balance shaft belt that the pulleys had to >be in any specific position or that I should have marked their relative >position.  Did I do something wrong here or can I install the new belt with out >a problem?  I have a couple of bad tensioner bearings and idlers which I have >to replace before going >any further.  ‑ jefff@frontiernet.net  ‑ 1986 944

----------

From: Brent serge@comptec.com 

Yes the pulleys are marked, they have a little dash mark on them that line up on a dash mark on the front housing, which lines up with the little dash mark on the flywheel which lines up with the dash mark on the crank shaft pulley etc. Hope that helps, it should say something about it in the manual.
Brent, 86 951

----------

From: Jan_Ringnalda@pei.philips.com  (Jan Ringnalda)

To: Jeff Fischer jefff@frontiernet.net 

You better believe that the pulleys have to be in a certain position; the top pulley has a cut‑out on the back just above the teeth that has to line up with the mark at the top of the black cover.  The bottom pulley also has a v‑notch in the back and that has to be lined up with the protruding black "spade" moulded from the back of the black cover.  All this has to be lined up when the crank is at top‑dead‑center.
Jan

Subject: Timing Belts

I'm replacing my timing belt, any helpful thoughts?

It's a good idea to get a feel for how the engine turns before changing the belts.  Going one full rotation at the crank pulley will give you a good idea of how the engine should "feel".  When you've completed the job you will be able to tell if the car is out of time because the resistance will be too high.  If you don't know how it should feel, you may end up damaging your valves with your breaker bar.

For final tensioning, the engine should be at TDC minus 10 degrees, to find TDC remove the distributor cap and cam sprocket housing while leaving the wires in place (this is a good time to replace your cap and rotor).  You now have a clear view of the timing belt on the cam sprocket enroute to the tensioner and can begin looking for TDC (top dead center).  Using a breaker bar half inch drive with a 24mm socket and a mixed bag of adapters/extensions, turn the engine over at the crank pulley nut until you align the nick in the cam sprocket with the nick in the cam housing.  Because the cam turns at a 2/1 ratio with the crank, you must check the flywheel for the stamped "OT".  At the rear of the engine from the drivers side just before the firewall, you can peek down and see at least one opening atop the clutch bell housing.  Inside is the flywheel which you will see moving if you turn the engine with your left hand.  Atop and through that hole will be the letters "OT" when TDC is reached.  It will be one of the two times the cam marks align.  There is also a mark at the bottom of the flywheel under the car, that will point straight down when TDC is reached.  From TDC, turn the crank anticlockwise 1‑1.5 cam teeth.

In order to replace the timing belt on the '87 or later cars, you need to remove the self‑tensioner assembly that is held in place by 3 bolts you can't see.  The 3 you can see, you don't remove.  The bolts you need to remove roughly form a triangle around and behind the three bolts you can see (which are for the tensioning sprocket, the one the assembly pivots on, and the one that freezes it in place).

I also recommend getting a good manual (Chilton's or the factory manuals) to assist in this process.  Be sure to set the engine to TDC ‑10 degrees (as outlined above) before removing the belts.  In addition to the 2 reference points mentioned above, there are also alignment marks on both of the balance shaft sprockets.  Make sure that everything is aligned before removal.  Once this is done, R&R the belts (or go further & replace the tensioners/rollers if you are doing so at this time).  When replacing the belts, make sure that you keep the reference marks aligned!  Being off on the camshaft sprocket will result in valve damage; being off on the balance shaft sprockets will result in much vibration from the engine.  Tighten the belts, then use the special tension gauge to adjust (part $ P9201, cost around $500).

I have never seen a consensus on the actual setting used...My local Porsche repair shop said 4.0 on the timing belt, 2.7 on the balance, Jim Pasha wrote in excellence 4.0 on both, and Chilton's had something different (4.0‑4.6 balance, 2.0 timing I think).  I went with Jim Pasha's advice & set both to 4.0.  Afterwards, I could hear the balance belt whirring, so I reset it to 3.2.  This seems to have fixed the noise.  Just my 2 cents... Once you have an initial adjustment, use your breaker bar & turn the engine over one full revolution.  Check the tension again & adjust if necessary (this step is necessary in that it will remove slack on the belts caused by the belt binding on the sprockets or tensioners.  Keep in mind that the belts need to be checked & adjusted at 2000 miles, earlier if necessary.

Aftermarket belts have a tendency to stretch much earlier that the factory versions, so they may need to be checked sooner.  The timing belt should be set to 2.7 at the 2000-mile mark.

Subject: Timing Belt

How do I tension the timing belt on an 87 or later car using the built‑in tensioner?

The self‑tensioner on '87 and later 944, S, Turbo and S2 allows accurate tensioning of the timing belt without tool P9201.  The assembly achieves this by means of a spring whose preload is fixed to create the proper tension while the engine is cold.  Loosening the correct bolts frees the spring up to do this task before retightening.

The entire job is done from above the engine.  You gain access to the belts by removing various things depending on which 944 variant you have.  The 944, S, Turbo and S2 are all a little different.  In each case you are removing hoses or boxes which carry air.  The 944 has a coolant hose which may get in the way.  The Turbo needs to have some of it's plumbing removed.

Once you have a clear view of the top portion of the two piece plastic belt housing, remove the 10mm bolts holding it in place and finagle it out.  You now have a view of the tensioner assembly and belts.  The belt should look fresh and not show cracking or shining.

The factory workshop manual states that the engine should be at TDC (top dead center) minus 10 degrees (about 1‑1.5 cam teeth) before the tensioning spring is released.  This is because belt tension isn't always the same between the cam and crank as the engine turns.  It varies slightly.  A description locating TDC is available above in the Timing belt replacement tips.

The tensioner is the alloy arm roughly 6 inches long with three bolts sticking out.  If you look behind it, you'll see the spring.  The assembly swings on the top bolt, has an elliptical opening on the locking bottom right bolt and retains the tensioning sprocket with the bolt on the left.

Loosen the top 13mm bolt.  Now, while watching the tensioning sprocket for movement, loosen the locking 13mm nut.  The sprocket should either not move or move slightly to the left and up against the timing belt.  If no movement occurs, take a 17mm closed end wrench slip it on the sprocket bolt and put pressure down on the nut to make sure it is not seized/jammed.  Lock the locking nut to the designated torque (warning: its not much).  Install everything back at the proper torque and you are all set.

Subject: Belts

The following technical information is reprinted with permission from "Import Service" magazine, April 1993 issue.**

1. Cam, crank, and balance shaft seals may need service as often as every 30,000 miles. Neglected leaks will ruin the cam and balance shaft belts. This is also a good time to replace that suspect water pump, since leaks from a bad pump will run down behind the timing cover and go unnoticed until it's too late.

*Remember to use the updated belt part number, especially on 'S' models.

2. This 944 is in for its 15,000-mile cam and balance shaft belt adjustments. The cam belt is adjusted by loosening and then retightening the mounting bolts on the spring tensioner (arrow). Loosening the bolts allows the spring to pull the tensioner toward the belt, removing slack from the belt.

[Photo shows the automatic belt tensioner mechanism on '87 and later  models with arrow pointing at tensioner.]

*Do not be mislead. This procedure only applies to '87 and later with the automatic tensioner. Earlier models must be set manually with a special tool.

3. Adjust balance shaft tension at this eccentric (left arrow). The idler pulley (right arrow) just barely contacts the center section of a freshly adjusted belt. As the belt stretches, the pulley dampens any "wow and flutter" which will develop in the long belt section between the sprockets.

[photo shows the tiny plastic "floating" pulley.]

*This refers to the balance shaft belt *only*.

Subject: Tension

I'm changing my timing belt...I even went out and bought the tensioning tool. What do I set the belts to?

Assuming you already know how to adjust the tension and such, use the P9201 to set the tension on the timing belt to 4.0, +/‑ .3. Keep in mind that this is for a new belt only!  After 2000 miles, the belt should be checked and readjusted if necessary to 2.7 +/‑ .3.  The balance shaft belt should remain at 4.0 +/‑ .3.  Be sure to do the follow-up tensioning, as the belt stretches as it breaks in, and if it stretches too far, you know what will happen!

Subject: Balance shaft belt questions.

From: Gregor Diseth gsdiseth@efn.org 

I just had a defective rebuilt water pump (Tweeks, 16,000 miles) replaced.  Something to note at replacement time.  Factory rebuilds are available at nearly the same price.  I would recommend a new factory unit if you want to insure you will not be doing this 8-hour job prematurely like I was forced to do. 

My question is this.  Should the balance shaft belt whine audibly after being tensioned with the 9201 gauge?  The shop (non-dealer, but the owner is the Cascade Region PCA head) insists this whine is normal when the belt is at the correct tension, but I can't believe it.  It was inaudible before I brought the car in.  The whine is loud enough to be heard inside the car.  The timing belt is quiet.

Perhaps the gauge was dropped, not calibrated properly, or the mechanic is using the wrong specification.
89 944 2.7

Subject: Re: Again, Whining about whining belts...

From: Doug Donsbach dld@nssolutions.com 

To: cwhanlon@eai.com

>This past summer I had my rollers changed for my belts.  After they were >changed, my belts have become louder than ever.  I took it back to have them >check the tension, after two weeks, they hadn't checked the tension so I took >my car back.  I checked the tension myself (my neighbor has the little >expensive tool), it was fine.  The car has been sittin in my garage for a few >months now (undriven), I drove it last Friday and the belts were whining loud >as ever.

>

>This weekend I'm going to remove all belts and check the rollers.  What should >I look for to determine if the rollers are bad or good?  From what I know about >ball bearings they should not have any lateral play, and should turn >freely...

Chris

----------

I take it the rollers have never been replaced? If this is the case and the car has over 70K or so on it just replace them all. I think I bought the belts and rollers in a kit for something like $120.

About the only checking you can do is limited to spinning the item in question after the belts are off, and that isn't going to tell you very much about what it acts like under load. A couple of them are likely to be loose and rattle anyway, so just replace all of them and be done with it.

If the rollers have been replaced then a check for a loose roller should find the problem.

Doug

Subject: Whining and Whirring belts

From: "J. Dean Roberson" roberson@wrga.saic.com 

When I got my '87 951 and started driving it at 45K miles, the engine was *very* quite at idle and very smooth.  At 47K miles I had the Atlanta Porsche dealer do the timing belt service with TRW brand timing belt and a Continental brand balance shaft belt.  Both purchased from Automotion.

When I got the car home, the car had a noticeable 'whirr' at idle speed.  This disappeared as the engine speed was increased off of idle.  It was definitely coming from the timing belt area.  I then called the service guy at the dealer, and he said not to worry, it was a normal thing, and make sure I came back for the retensioning a 2‑3K miles.

When 2.5K miles came, I took the car to a local (closer than Atlanta) shop to do the re‑tensioning, along with mounting my new tires.  He seemed very knowledgeable, said he had the rare tensioning tool, had a super clean shop, and gave me the impression that he would do the job right.

I can attest that if the balance shaft belt is too tight, the belts will whine cause that's what mine did when I picked up the car.  The car sounded like a jet engine, increasing high pitch sound with increasing RPM.  The shop manager said I had a bad roller and it needed replacing.  "I wouldn't drive the car too far" he said.  I then told him that all the belts and rollers had just been replaced by a Porsche dealer, along with me asking about how they tensioned the belt and a general exchange to let the guy know that I knew how this job was supposed to be done.  He then stated that "Maybe I should take the car back to the dealer shop" ‑ Bingo.

I left this guy's place ASAP in my new simulated turbine‑powered car.  I immediately parked the car, removed the upper timing belt cover, and checked the belts and rollers by hand.  Everything seemed all right by feel and everything was good and clean.  The balance shaft belt tension felt OK, but there's a lot of distance covered from end to end ‑ an aluminum block grows a lot when hot...

So, I quickly returned the car to the Atlanta Porsche dealer's service department and had it checked there.  They verified that the balance shaft belt had been adjusted too tight, but no damage was done and all the rollers checked out OK. The water pump was OK too.  They also felt that some brands of belts ‑ especially the balance shaft belt ‑ will whine a little more than others.

But yes, I still am a little disappointed since the car still isn't as quiet as it was with the 8 year old belts and rollers on it.  Oh well.

So, I think a little roller whirr is OK, but the high‑pitched whine ‑ especially if it increases with engine speed ‑ is not good.  Get the job done right with a shop that warrants the work.  And if you find a good shop, stay with them even if you have to drive 120 miles to get the work done.

BTW, I remember when I was having these experiences that George B. stated that his belts "whirred like crazy" when he first started his car, then quieted down a few minutes after.  I guess it's just normal.

J. Dean Roberson

Subject: Belt Slap

I missed the orig thread. You should not hear a belt on any 944 be it turbo or n/a.  A slapping sound is a loose belt, a whine is a tight belt.  New belt 107,500. Slight belt sound. (high pitch). 112,000 quiet. 
hansman, 86 951

Subject: As Promised, Belt Noise/Tension Survey Results.

From: Gregor Diseth gsdiseth@efn.org 

To recap, I was complaining last week because of a whining balance shaft belt after a water pump/roller/belt replacement.  My independent shop (owner is former Cascade Region PCA President) insists this is normal, and they do use the holy 9201 gauge.  The car never whined before, and they sure didn't whine rolling out of the factory.  So, I asked the list for a mini survey of belt noise, results are below: 

Noisy all the time:  3 replies

Noisy, then quieted over a period of time:  5 replies

Quiet all the time, even after replacement:  7 replies

Following are a few comments inserted with the replies:

* Belt tension too tight

* Belt tension too loose (?)

* Flutter reducing idler located above and right of lower balance   shaft sprocket, should not be contacting teeth of belt as it passes over the lower balance shaft sprocket.  Should be gapped to .5 mm between teeth of belt and roller surface (according to factory manual).

* One person didn't recall any new 944 leaving a dealership with such noise.

So, it looks like when I go back to the shop at the 1000 mile retension for the new belts, I will cover these points to see if this is solved.  The factory manual gives the following tension specs for the belts, using the 9201 gauge:

Balance belt:  2.7 +/‑ .3

new camshaft belt up to 3000 km: 2.4 ‑ 4.3

..over 3000 km:  2.7 +/‑ .3

I will ask them to tension the balance belt to the looser end of the specification (would that be 3, or 2.4?) to see if that lessens the noise.

Gregor, 89 944 2.7, gsdiseth@efn.org

Subj:
Re: Drive belt replacement

From:
gsdiseth@efn.org  (Gregor Diseth)

To:
     Bora450@aol.com

On Wed, 6 Aug 1997 Bora450@aol.com wrote:

>Belts and water pump have been replaced 30,000 miles ago.  The shop that did the >work does not recommend replacement yet.  Another well known race/repair shop >owner recommends another 15,000 miles on the existing parts.  Otherwise I have >seen and heard many recommendations for replacement at 30K.

> 

>So . . . it is better to replace them prematurely than to experience a failure. >I have ordered the belt tension tool and one of the list members has offered to >fax the tension instructions.  Thank you Barry.  Will I need the flywheel lock >or any other tools?

----------

Having been through this, 45k miles is an acceptable and safe limit for belt change intervals.  However, if you need to replace the water pump, replace the belts regardless of the mileage.. it is not expensive, will require no more labor, and brings piece of mind. Be sure to check the various tensioner and idler rollers for nastiness when you spin them.. replace as needed.  Use factory belts. They cost no more than aftermarket, and are guaranteed by PCNA if you are in the US. 

Gregor  89 944 2.7, gsdiseth@efn.org 

Subject: Whining and Whirring belts 

From: bro@hpcc.epa.gov 

I'll join the list of folks that are aggravated by turbine‑sounding timing belts. My 931 had perfectly quiet belts when I bought it used at 31K miles.  At 50K, I replaced the timing belt and water pump.  Whirrrrrrrr......   Loosened the belt a bit, whirrrrrr...... Checked the roller, whirrrrr.....  So I lived with it for 50K more miles.  New belt at 100K, almost no sound.  The first replacement belt was a Gates brand, the second was Goodyear.

I suspect the ribs are not exactly the same size as the valleys in the timing wheels or that the spacing is not exactly to spec on some of them.

Russ Bullock ‑ bro@hpcc.epa.gov 

Subject: RE: Drive belt replacement

From: Gregor Diseth gsdiseth@efn.org 

To: DON ISTOOK istook@flash.net 

On Fri, 8 Aug 1997, DON ISTOOK wrote:

>45,000 miles IS NOT an acceptable limit to replace the cam belt.  I run a >professional shop and have been servicing Porsches for 20 years.  I have seen >numerous cam belts break in the 33‑38k range.  Going 45,000 is ok for me if my >customers want to do that, because it means more work for me when the belt >breaks.
Don Istook, 25 years with Porsches

----------

Wow.  OK, I stand corrected.  I have seen some references from the list long ago (and possibly from the old Porschephiles list) that the limit was 45K, despite the factory statement of 60k being the limit (1989).

Are these factory belts that are failing prematurely, or aftermarket?  Were they properly tensioned with the gauge?  Do failed/seized rollers or water pumps contribute to the belt failures you have seen?

The owner of the shop I go to states the Porsche belts now use Kevlar as part of their composition, making them more durable.

BTW, your input is appreciated.. it is nice to have shop owners on the list who can give input based on the cars they see and repair on a daily basis.
   Gregor  89 944 2.7, gsdiseth@efn.org 

Subject: Drive belts

From: Bora450@aol.com 

I just changed the four drive belts and thought that I should pass along some information.  They were purchased from Don McGill Porsche, Houston, TX and I specified genuine Porsche belts only, no Euroselect, no substitutes.

The new cam belt #944 105 157 04 came in a Porsche box and is a Gates Powergrip HTD.  The part number on the belt is 944 105 157 04AE.

The new balance shaft belt #944 102 219 04 came in a Porsche box and has no manufacturer's name on the belt.  An additional part number on the belt is 047DS.

The alternator/AC ribbed belt #999 192 299 50 came in a bag and is a Dayco #20‑4535, with the Porsche part number also on it.

The power steering v‑belt #999 192 241 50 came in a Porsche sleeve and is a Dayco #42‑5899, with the Porsche part number also on it.

This was my first belt change.  I have some comments about the process that I had not seen in print.  

After the power steering pump tension turnbuckle has been removed and the pivot bolt loosened, the pump cannot pivot enough to remove the old belt.  The pump slides along the pivot bolt toward the rear of the car enough to miss the cam belt shroud flange and the belt can be removed.  AC compressor pivot bolts are at the top, one at each end.  Very difficult to see.

The balance shaft belt tensioner and idler pulleys require a 24mm wrench, 1/8" thick to hold the tension while the lock nut is tightened (17mm).  I hacksawed and filed one out of 1/8" thick steel.

The camshaft belt tensioner requires a 27mm wrench, also 1/8" thick with a 1‑1/2" to 2" offset.  The workshop manuals show a photo of one with the part number.  I called.  $50.00!   I cut and bent one to fit.

All belts are adjusted per the workshop manuals.  Being new at this, I checked each belt three times, after rotating the crankshaft twice for each check.

     Cam belt               4.0 +‑0.3

     Balance shaft belt     2.7 +‑0.3

     AC/alternator belt     9.5 + one turn of the turnbuckle

     Power steering belt    5mm  thumb pressure deflection

According to the workshop manuals, the balance shaft belt is tensioned at TDC while the camshaft belt is tensioned 10 degrees before TDC.

There is now a slight belt whine, increasing with RPM.  This is what I wanted to avoid by using the Porsche belts, since reading all of the recent posts about whining belts.  There was no noise with the old (31,000 mile) belts.  I will report after the 2,000-mile adjustment.
Claus Groth, '86 951

Subject: Belt Service

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

To: zwerner@RoseVC.Rose‑Hulman.Edu 

I think you would most definitely be ahead of the game by replacing the water pump and oil seals.  My original pump went at about 60K miles and the cam seal began leaking at about 80K.  Another common leak point is at the back end of the balance shaft covers. Changing all of the cam belt rollers may be a bit excessive in my opinion since these will usually make a fair amount of racket before failing from what I've been told.  And it is relatively easy to get in there and change them after the fact (unlike the pump and seals).  The belt would have to be re‑tensioned in this case though.  I finally replaced my rollers at about 130K just to be safe (they were still working fine).  However, if you drive your car long distances from home, the piece of mind of new rollers may be worth it.  

Subject: Re: Again, Whining about whining belts...

To: David Rothenberg David_Rothenberg.JEFFERIES@itginc.com 

Once I get this "stethoscope" do I check rollers with the cover off and the engine running?  (Reconnect the airbox, and start it up?)  This sounds a little dangerous to me, so I'm assuming I use the stethoscope and turn the rollers by hand.

I tore everything apart Sunday.  Due to the cold I quit after removing the covers to the belts.  I still need to remove the starter to put in the flywheel lock. Unfortunately the starter seems to be attached by a torx head bolt, and the torx socket does not fit over it. (limited space)  Odd the other bolt is a

normal hex head...

What do I have to do to remove the rear belt cover?  Can I get away with just removing the belts, then removing it, or do I have to yank some pulleys also?

Last, but not least.  The noise seems to originate from the lower balance shaft area.  It is a loud whine, becomes higher in frequency with engine rpm.  I'm wondering if the noise is originating from the balance shaft belt running on the idler?  The belt is toothed, and the idler smooth.  Currently the belt just touches the idler.  What is the purpose of the idler?  To stop belt slap?  How close is the belt suppose to run on the idler.

Subject: Re: Belt maintnance

To: rce_stf4@skynet3.csus.edu
From: George Beuselinck georgeb@mhv.net 

At 10:31 AM 1/13/97 PST8PDT, RCE Staff 4 wrote:

>I bought a 1984 944 last August with 75500 miles on it.  The car was just >serviced before I got it. The car now has 80,800 miles on it.  I have changed >the oil around a month ago, but I want to know about how many miles do I need >a tune‑up, timing belt replacement, get the belts tighten up, or replace them. >I have heard so many conflicting reports about when I should get the car >serviced.  Can anyone out there give me some idea when I should get the car >serviced? Like how many miles?

----------

If you don't have concrete evidence of when the belts were changed, then change them immediately.

Keep the evidence so the next buyer will know when they need to be replaced.

The belt service is:

1) change them now.

2) have them retensioned in 1500 miles from now.

3) have them retensioned in 15000 miles from now.

4) change them at 30000 miles from now.

George Beuselinck, georgeb@mhv.net, 944 Ecology

Subject: re: Again, Whining about whining belts...

From: Matt Warner MWarner1@ix.netcom.com 

>This weekend I'm going to remove all belts and check the rollers.  What should >I look for to determine if the rollers are bad or good?  From what I know about >ball bearings (it's all ball bearings these days) they should have any lateral >play, and should turn freely...

----------

The new rollers are greased so they will not spin freely.  There should be absolutely no radial nor axial play.  The one sign of trouble is a "clicking" sensation that is more felt than heard.  Other than that, check for visual problems.  Perhaps the noise is caused by an improperly placed idler roller (the smooth ones)...?

Matt Warner, 85.5 Porsche 944

Subject: Re: belt tension

To: Robin.S@inter.nl.net  (Robin Setzpfand)

From: Jon & Audrey Hobbs ajhobbs@tela.com 

Whoa! Danger, Danger, Will Robinson! The factory manual clearly warns against turning the engine with the tensioner clamping bolt loose.  If you turn over the engine with the clamping bolt loose, the timing belt WILL skip teeth on the crank.

The safer procedure is to loosen the clamping bolt, wiggle or rap on the tensioner to make sure it isn't frozen in place, TIGHTEN the clamping bolt, then turn the motor over to distribute the tension. 

Jon, '87 944 Turbo

Subject: Belt slap

From: "DAVID GANOPOL" DAVIDG@egret.sanjose.vlsi.com 

Surya, when I purchased my 951 I had the same problem. The belt would start to slap, then when warm it would stop. Since I own a "super‑gage" I was able to do the belt myself. But I can tell you a problem with the gauge that I had. It is actually a manufacturing problem during the manufacture of my gauge. The story is as follows:

The first time I used it to adjust the belts it took 4 days. I could not get the reading right and I did not want to start the car. After the third day I was an expert using the gauge. On the 4th day I very carefully adjusted the belts making sure I did not disturb the gauge at all. The readings were correct. I only found out what the problem was by talking to my friend the Porsche mechanic. 

The problem was that the two slides the contact the belts were off‑center. These slides spin on a rod. The holes in the slides are off center causing a mis‑reading. Your mechanic will have to use the calibration tool to determine the correct position. If he then put an "X" on one side of each slide he can then use the tool correctly. (If he has one like mine). If you have any questions call me 408‑434-3249. I hope this helps.

David 951 burg.

Subj: belt rollers

From: jgifford@lightspeed.net  (John Gifford)

To:  Bora450@aol.com 

I've worked with lots of ball bearings in the past, and the best advice I can give you is that the decision to replace, or not replace, is subjective at best. I usually "feel" the movement in the bearing to see if there are any scratchy or rough sections in it's rotation, as well as too much side play or drag. The

bearings for the belts are sealed by a plastic insert on each side of the races, and the insert can be removed (carefully) to check or replace the grease. Replace the bearings if they have any rough spots or are hard to turn. This usually means that the grease has gotten hot and partially solidified, and the balls or races are usually damaged when this happens.

I'd recommend that you replace the bearings if you have any doubts as to their condition. We all know how much damage can be done if one fails, and the replacements are not that expensive when compared to the cost of the repairs. 

John Gifford, 85.5 NA 944

Subject: Replacing 944  Timing Belts (‑86)

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

For an '86 you need a tensioner guage.

Nothing exciting needs to be pulled ‑ you can get the timing belt off between the cog and the plastic if you have patience.  I had to remove one balance shft roller.

The Haynes manual is worthless on the 951.  See if you can get a hold of a set of shop manuals.  That's what I did.

You need to pull the balance shaft belt first.

1) Remove airbox and throttle plate as a unit.

   (Also remove both cross pipes to intercooler)

2) Remove PS and AC belts (after lower pan)

3) Remove distributor cap

4) Remove timing cover, including cam‑cog‑cover

5) Move the motor to TDC per cam cog and mark flywheel with paint (this is important as it's nearly impossible to see mark w/o paint ‑ I used white brush on)

6) Mark all cog TDC marks (these can be hard to find, especially on the lower BS)

7) Remove belts.

8) Replace belts and tension

9) Put everything back together.

The balance shaft belt is a real pain in the ass to get on, you may need to remove a pulley or two.

Steve

Subject: Belt Replacement

From: debequem@rcinet.com 

For all those interested, I have finished doing my first cam belt replacement, with success I might add.  I have a full complement of color pictures and will do a comprehensive write up on this procedure in the near future.  I would like to offer this at a small cost on CD-ROM for everyone that is interested.  If this succeeds, I will expand this with additional volumes containing other service procedures.

I feel that the factory and Haynes service manuals are good guides, but lack the depth of detail for the "shade tree" mechanic.  I would like to include theory of operation, and a full blow by blow methodology to get the job done right.  I am not shooting for a supplemental guide, but rather a complete source that you can use for the particular service outlined.

Please be patient as I am a half time student working a full time job, but I feel this is an important mission for all 924/944968 owners.

Subject: Re: Balance belts

From: Jan_Ringnalda@pei.philips.com  (Jan Ringnalda)

To: Jeff Fischer jefff@frontiernet.net 

You better believe that the pulleys have to be in a certain position; the top pulley has a cut‑out on the back just above the teeth that has to line up with the mark at the top of the black cover.  The bottom pulley also has a v‑notch in the back and that has to be lined up with the protruding black "spade" molded from the back of the black cover.  All this has to be lined up when the crank is at top‑dead‑center.

Subject: Replace additional parts

On Wed, 18 Jun 1997 10:09:38 PDT Jim wrote:

>It is time to change my timing belt etc. on my '86 944 Turbo.  My question is >I will be having a Porsche shop do the work, but I want to supply the parts >needed and make sure that everything that should be replaced during the job is, >So what should I have replaced besides the timing belt itself?

----------

To: Jim toprep@earthlink.net 

Subject: Re: Timing Belt time on my '86 944 Turbo 

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

Other items you may consider replacing are:

1) Water Pump.  If you know the age and mileage on the current water pump, it is an easy decision to leave it in, or replace it.  See the FAQ: http://www.connactivity.com/~kgross/944faq.html 

2) Rollers.  You really can't diagnose these without some disassembly unless they are really really shot. If there are a lot of miles on the vehicle, and you plan to keep it for a significant amount if time, you should probably just replace

them. 

3) Cam, Balance, and Crank Shaft seals.  If you can see that oil is seeping out from behind the cam and balance shaft housing, replace these. My Crankshaft seal was leaking enough to see, so I replaced them all this spring.
Ezra

Subject: Timing Belt Intervals

From: "H C Fletcher"hcfletch@duke‑energy.com 

I located an article in the August 1994 issue of Excellence on 924/944/968 timing belts and water pumps. It was written by Jim Pasha (a member of this list).  According to Jim, the replacement interval 10 years ago was 30,000 miles (Check and reset at 1800 miles, inspect and reset at 15,000 miles).  When the Pirelli belts came out, the life was extended to 45,000 miles at the

discretion of the mechanic (still included an initial check at 1800 miles with inspections every 15,000 miles).  This is the recommendation for all cars with the spring loaded tensioners. I don't know yet if this includes the 924s and 944s made before 1987 (like mine) without the spring tensionsers (I'm waiting to hear back from Jim). I would have to believe it does since there is no difference between the earlier and later models once the initial tension is set (i.e. after the initial tension is set by the spring tensioner, it is locked in place). The initial check at 1800 miles is still required since the spring tensioner must be loosed to allow it to tighten the belt.  

When checking the condition of the belts at the normal service intervals they must have no cracks, gouges, oil, fuel or coolant damage or contamination and the roller and gears are not pitted or gouged.  Jim still recommends checking the tension using the tool (P9201) even on cars that have the spring tensioner. Most of this information is quoted directly from Jim Pasha's article or his e‑mail to me so, if you find this information useful send your thanks to him. 

Clark Fletcher

Subject: Re: Timing Belt Intervals

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

To: hcfletch@duke‑energy.com 

That inspection requires removing all the parts that are in the way. In other words, to do the inspection, or to REPLACE the belts, requires just about the same amount of work. The price of the timing belt is like $8. The balance belt is much more, a whopping $27 (8 valve prices quoted because I'm most familiar with them). The belts in Tom's car are now about 9 years old. Don't you think it makes sense to spend $35 to have NEW belts installed?  Or do think it makes better fiscal sense to just ignore it, and risk a $2000+ repair if the timing belt fails.

Here's one other piece of information. Tom's 'new' car has around 30k miles. That averages less than 4K miles / year.  That is not good for the oil seals. I'll be willing to bet that once that car starts getting driven on a regular basis, the oil seals will start to leak. So, while you're getting the timing belt CHANGED, have the shop take a good long look at the oil seals, especially the cam, crank, and oil pump. If the seals are dry and brittle, you might as well change them now.

Regarding prices, You can get the entire belt and roller kit from Vertex or Zimms for less than $150. An oil seal kit is around $50.  So for $200 in parts you can change all the seals, all rollers, and the belts. If the shop wants to charge you much more than that, tell the shop to buy the parts from Zimms, and you'll pay them a premium on top of that. The shop deserves to make some money, but they should make most of the money on the hourly work.

Timing belt maintenance, like choice of oil, is not a black and white item.  My own personal belief (if anyone cares) is to change the belt every 3 years or 45K miles, whichever comes first. On that basis, the belt change will cost you around $100 a year, or $1 for every 150 miles. If you can't afford that, then either change the belt yourself, or get a different car.

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

Subject: re: Belt rollers & idlers

From: Matt Warner MWarner1@ix.netcom.com 

>From: "David Chong Tai"David.Chong_Tai@ca.coopers.com 

>The shop changed the following ‑ water pump (new not rebuilt), timing and >balance shaft belt, and thermostat.  The guy said the rollers and tensioner  >looked ok.

----------

I really hope that you only mean "looked ok" in a figurative sense since it is impossible to check the roller and tensioner bearings by sight.  In fact, you must physically check for any play (radial or axial) or roughness (or "clicking") in rotation.  There should be absolutely none. 

This is easiest to verify by removing the rollers and tensioners from the car.  Furthermore, the updated idler rollers have larger diameter ball bearings (the gear still has the same size outside dimension) for improved load‑carrying capability.  Also, the seals on the original idlers and rollers tend to let all the grease leak out and seal in all sorts of dirt and grime as they age.  When I replaced my belts some months back, I ended up replacing all the rollers and idlers for both belts‑‑ they were *all* bad and my car is approximately the same age as yours (although mine has more miles).  The cost for all the rollers and idlers was something less than $100, so it's definitely not worth ignoring.  Should one of those bearings seize, well, it wouldn't be pretty.

Another note: if your car hasn't been updated to the newer‑style pump (with the larger diameter water pump pulley) and the belt deflector, now would be the time. This should be the case, but you never know.  Ask your mechanic‑‑ he should know without hardly thinking about it.

Matt Warner

Subject: Vibrations gone - balance shaft belt

From: cdwhite cdwhite@Concentric.net 

A little while ago I posted several inquiries about a vibration I had (centered at 3900rpm). I have made it disappear with the aid of George B!! In case anyone else suffers the same I'll tell the story.

I purchased the car from a friend of mine last fall with a bad clutch (Typical rubber center thing) and replaced the clutch etc this winter. One of the things I also replaced was a very badly worn shift lever. I figured that the PO was the kind of guy who drives with one hand on the shift knob. (Evil) When spring finally arrived and I put the car on the road there was this annoying vibration. Fearing the worst I was contemplating removing the drivetrain to look at the new clutch kit for a balance problem. I figured that a trip to visit a knowledgeable 944 guy would be a good step first. After calling George B. and finding some time in our schedules I drove over to his place (260 miles) and let him drive it around to check it out. "Balance  shaft belt" he declared. Hmm, no ones been in there for 20k according to the records. So I drove it home and the next morning took it apart. It seems that the PO mechanic must have been not quite as good as the PO thought. Both balance shaft gears were installed in the 'O' (Ober or upper) position. Maybe he thought that this was a secret Porsche statement "Germany Ober Alles" (please excuse German spelling)!! Well anyway ‑ I returned the lower gear to it's correct keyway position and reassembled it. Gee so this is what it supposed to feel like...cool.

I have figured out in perfect 20/20 hindsight that the out of balance shafts caused the vibration that wore the original shift linkage to about 50% of it's normal size. Everything else seems fine. Any ideas on what to check for 20k miles of vibration wear??

Other side effect ‑ now it is much quieter I can hear my pinion humming, not to bad but it is noticeable.  BTW the PO told me that this guy was a great Porsche mechanic...right.  Well at least the thought of belt changes no longer intimidates me.

Chris White

Subject: RE: Balance Shafts

From: "Clark Fletcher" fletch@twave.net 

To: eyecare1@datastar.net 

I need to clarify one point before I start. I'm sure someone has already noticed this but, I haven't received any mail on it yet.  The balance shafts aren't actually 180 degrees out from each other, they only appear to be 180 degrees out from each other because of the way the balance shaft sprockets are installed on the shafts.

Since you're interested in hearing the explanation, here it is.  I'm going to post it to the list as well since there may be others who want to hear it.  For those of you who don't need to hear this or already have an in-depth knowledge of how the balance shafts work, just ignore this post.  

First of all, the most reliable way to check the alignment of the balance shafts is to remove the sprockets. The sprockets are aligned with the engine set to TDC. With the engine set at TDC, the woodruff key slots on both balance shafts should face up(12 o'clock position). The balance shaft drive gears each have two grooves for the woodruff key. One groove has an "O" stamped beside it and the other has a "U" stamped beside it. For the upper balance shaft, the drive gear is installed with the "O" groove on the woodruff key. the lower is installed with the "U" groove on the woodruff key. 

Each balance shaft actually has two counterweights that resemble small hockey pucks with the shaft running through them. The two counterweights are about an 1‑1/2 inches apart (or approximately 4 cm). The section of the shaft between the counterweights is machined for the main balance shaft bearing. If you don't want to take the balance shaft sprockets off, or don't have a spanner to remove the sprockets, you can remove the belt and turn the shaft by hand to tell if they are properly aligned. As we said before, with the engine at TDC the balance shafts are aligned with the woodruff keys on the shaft pointing up. However, with the gears installed it can be difficult to tell if the correct groove is on the woodruff key. If the woodruff key is up as it should be, the counterweight is centered at the 6 o'clock position. Turn the upper balance shaft so that the "O" on the gear is up. Then, if you turn the shaft a few degrees in either direction (clockwise or counter‑clockwise), it should feel like the shaft naturally wants to turn back to its original position when released. If it does, the gear is correctly installed. For the lower balance shaft the procedure is the same except that this time it is done with the "U" facing up.  This method is somewhat of a pain. I really only used it as a verification when I'm putting everything back together after a water pump or seal replacement. The first two methods are only an option if you have a timing belt tool.

If you don't have a timing belt tool or a spanner for the sprockets, take a heavy piece of wire and slide it into each of the grooves on the sprocket. Obviously, the groove with the least penetration is where the woodruff key is. Do this with the engine at TDC and you will be able to tell if the balance shafts are properly aligned (as previously described). 

I know this was a painfully detailed message and I really should have described the last method first since it is the easiest. However, I don't know how many vibration problems I've seen because the balance shaft gears were improperly installed.  Clark Fletcher

Subject: Porsche 944 belts

From: Greg Laws laws03@hit.net 

To: livy@iquest.net 

I just went through this on my 85.5 944na.  I am sorry to report that you really do need the special tool to set tension.  The two belts involved (timing & balance) are very narrow belts and the tensioning method is diabolically complex in execution in spite of the fact that it is simple to do.  The gauge is a must. 

Because the belts are so narrow, it is very easy to over‑tension them.  It is also easy to under‑tension them.  My personal belief is that many of the "experts" tend to over‑tension as a matter of course.  In my opinion this is one of the primary causes of the premature water pump failure so often noted in this group newsletter as the back side of the belt runs the water pump.

First you must beg, borrow, or buy the tensioning tool.  I am an old mechanic myself and was simply unable to find a way to consistently set the belt tension without it.   

First, jack the front of the car up for access underneath.  944s are not known for good jacking points so I ran mine up ramps using 1/2" plywood extended ramps to clear the bumper.  Then I took a post jack to the crossmember to take it even higher.  Pull all spark plugs.  Spin the engine with a socket wrench on the crankshaft center bolt to get a feel for the resistance before you take it apart.

1.  Remove the splash guard under the engine if you have one.

2.  Remove alternator & a/c belts.

3.  Remove upper & lower plastic belt covers.

4.  Release tension from the balance shaft belt.

5.  Remove the plug from the dist cap mount.

6.  Turn crankshaft until the TDC mark on the camshaft sprocket aligns with the cast mark.

7.  Check scribe mark on flywheel is visible through the clutch housing hole and opposite the TDC mark.

8.  Check that the balance shaft marks are aligned with the marks on the rear belt cover.  NOTE: Check both upper and lower balance shaft sprockets.  Make sure that you understand the marks and can find them before you disassemble.

9.  Remove the balance shaft belt.

10. Remove the dist. cap, rotor, and metal belt cover.

11. Remove tension from the cam belt.

12. Replace the cam belt, starting with looping the belt around the crankshaft pulley first and proceeding in a clockwise manner to all the other pulleys and sprockets.

13. Double, triple check to make sure that you are on the correct mark.

14. Install the balance belt, again checking all marks on upper and lower balance shafts. 

15. Put an initial tension on both belts, then spin the engine twice around to make sure that valves aren't hitting pistons and to set the belts firmly into their sprockets.

16. Bring the upper cam sprocket to alignment with the mark, then rotate the engine backwards a bit, about 1 1/2 teeth of the sprocket.  

17. Check the tension on the cam belt.  This is where you will get recommendations all over the map, from as low as 1.6 on the gauge to as high as 6.0.  My feeling is 2.4‑3.0 for both new and used cam belts.

HERE IS THE TRICK: Spin the engine around twice, back it up 1 1/2 teeth, and check it again.  Don't be surprised if the tension reading has magically changed! Also the balance shaft sprocket may be off by a tooth.  If so, re‑set the balance belt on the sprocket.  Do it again and again until you get consistent cam belt tension readings and the sprocket marks all line up.

18. Now do the balance belt.  Double check again that the sprockets are at the correct marks.

19. Tension the belt.  If your guide roller has no slot, the gauge should read 4.0‑4.6 for a new belt or 3.7‑4.3 for a used belt.  If your guide roller has a slot then go 2.4‑3.0 for either new or used.  Then spin twice, back up, and check again.  

You're done!  Just button it up again and off you go.  Check it again in 1500 miles.  These are 90,000 mile belts but you will find many recommendations to replace them at 30,000 miles.  Your choice, but things get VERY expensive if the belt breaks.  The thing to know is that the belts themselves have a lot of tolerance for either over or under tensioning and that the tension is only required to control the slap or snaking on the return side of the belt while running.  Tension makes little or no difference to valve timing.  Over tensioning will place heavy loads on the water pump bushing as well as all the various bearings in the belt tensioners and pulleys and will also shorten the life of the belt itself.  Under tensioning allows the belt to whip around, perhaps to damage itself and maybe allow the water pump to slip.      Greg Laws, laws03@hit.net 

Subject: re: Balance shaft belts

From: Kevin Gross kgross@connact.com 

The new 18-mm wide belt is p/n 944.102.219.04, and Porsche has described it in Tech bulletin book L, group 1, number 9502, 7 June 1995.  They advise that the old part is to be used until inventory is gone.  Since there have been very few problems with the old belt, that sounds fine to me, and I wouldn't go out of my way to locate a wide part.

The new belt is tensioned a little higher.  The spec is 3.5 +/‑ 0.5 scale units.


Kevin

Subject: Belts and Seals

From: Q Moolla qmoolla@gpu.srv.ualberta.ca 

To: mrwollner1@mmm.com 

This is what you will need for parts.(at least this is what my records show) BTW prices are from the dealer in CDN $. USD should be @ approx. 70% of CDN :

TIMING BELT REPLACEMENT PARTS

For 1987 951

Timing Belt





944‑105‑157‑04
$19.63

Toothed Roller on Tensioner


944‑105‑631‑04
$91.51

Tension Roller 46.2mm D (on water pump)
944‑105‑241‑03
$54.36

Total
$165.50

Balance Shaft Belt




944‑102‑219‑04
$54.36

Balance Shaft Roller (smooth)


944‑102‑277‑06
$49.83

Tension Pulley Roller



944‑102‑025‑07
$39.26

Total
$143.45

Upper Balance Shaft Seal


999‑113‑282‑40
$28.09

Lower Balance Shaft Seal


999‑113‑281‑40
$27.63

Cam Shaft Seal




999‑113‑349‑40
$40.32

Total
$96.04

Note: I bought a complete seal kit for $90 CDN from an aftermarket source.   I would however buy the belts (and rollers) from the dealer, although they are made by "Gates" for Porsche. 

Subject: RE: Timing belt

From: Kevin Gross kgross@connact.com , 5/27/97

To: "'Vaughan Scott'" vscott@ptc.com ,

>Has anyone ever tried or though about using a Kevlar bodied belt for this >application?

----------

Yep, a little company in Zuffenhausen.  Apparently the upgraded belt for the 16‑valve cars (944.105.323.02) is distinguished by Kevlar construction.

Subject: Re: Replace belts - Missing anything?

From: cwhanlon@eai.com , 5/28/97

To: "Giroux, Caryn" giroux@cambridgeoh.com , 

While your in there be sure to look for oil leaks around the shafts.  If you find any, you'll need to replace the shaft seals.

The easiest way to get the shaft seals out is to insert a prying device (screwdriver) between the shaft and the inner lip of the seal and pry out.

Also check for loose idler pulleys (i.e. some play in the pulleys).  Any that are loose, replace.

Subject: changed the belts....(951), 7/10/98L

From: BRIYOUNG@aol.com 

Just had the belts changed on my 86 951.  thought you might be interested in what i ran into and the associated costs....

MAJOR PARTS

balance shaft belt
$50.00

cam belt


 23.00

power steering belt
 16.55

alternator belt

 35.25

cam belt roller  

 50.58

tension roller  

 60.60

water pump 

      270.00

recycling valve

 39.95

radiator


385.75

total parts 1295.56....total labor 843.13....total cost: 2230.72

Subject: Re: How to set Balance shaft timing?, 7/28/98L

From: "Clark Fletcher" fletch@twave.net 

How the "O" is positioned only matters if you have removed the balance shaft sprockets (i.e. water pump or oil seal replacement). Since you obviously haven't, the notch on the flange of the sprocket is what you are worried about. The notch on the top sprocket aligns to the notch in the back of the timing cover as you have already figured out. The notch on the bottom sprocket aligns to the raised tab in the back of the timing cover.  It is at approximately the 7 o'clock position. Set the balance shafts to these positions with the engine at TDC. 

Just as an aside, the ends of the shafts have a woodruff key that the grooves in the sprocket slide on to. For the upper shaft the groove with the "O" beside it goes on the woodruff key. For the lower shaft the groove without the "O" goes on the key. I've seen many cases where these are installed incorrectly because of the natural assumption that the "O" groove goes on the key for both shafts. 

Subject: Re: loctite 574(?) on balance shaft bolts, 8/10/98L

From: "eyecare1" eyecare1@datastar.net 

Clark, it's not about them coming loose.  574 is a sealant, not a thread locker.  The early cars had a problem with the design of the balance shafts that caused oil to push out the centre bolt threads.

Subject: RE: loctite 574(?) on balance shaft bolts, 8/10/98L

From: Kevin Gross kgross@connact.com 

If you're going to the bother of replacing the belts, consider doing the radial oil seals while you're in there.   They're cheap enough.  You should also replace the poly seals behind the spacer on the front of the balance shaft(s).  And you should replace the spacer if the radial oil seal has worn a groove in it that you can catch with a fingernail.

Subject: Timing belt change decal, 9/10/98L

From: wws@w6ws.corp.sgi.com (Walter Spector)

Just had my 90k timing belt replacement done and thought I would share the following.  My mechanic found a neat decal to stick on the airbox which documents when the timing belts were changed.

It has a graphic of a belt on rollers.

The decal is from BMW.  It has a part number of 01‑00‑1‑467‑809.

Subject: RE: timing belt scenarios, 12/30/98l

From: "George Beuselinck" georgeb944@popline.com 

If your timing belt is too tight:

1) The engine expands (9mm in each of three axes) from cold to operating temperature.

2) The belt stretches, perhaps past its limit of elasticity, to the point where the cords in the belt tear.

3) The belt fails, causing catastrophic damage to your valve train, pistons, etc.

4) You spend lots of money fixing the problem.

If your timing belt is too loose:

1) The engine contracts (9mm in each of three axes) from operating temperature to cold.

2) When you start the engine on a cold morning, it is possible for the belt to skip a tooth or two.

3) The timing relationship between your camshaft and crankshaft is disturbed, causing catastrophic damage to your valve train, pistons, etc.

4) You spend lots of money fixing the problem.

If your timing belt is just right:

1) None of the above happens.

The only way to ensure that your timing belt is just right is to used the proper tool, P9201, properly calibrated, following the instructions in the Factory service Manual.  There is no substitute...

Subject: Timing belt, 4/2/99F

From: John Harris JHarris@GA.SynQuest.com 

Here are the generals in order.

1. Protected, clean, well lit place to work.

2. Rotate engine to top dead center on cylinder 1. (if you accidentally rotate the cam or balance shaft, you can always recover if you know the position of top dead center)

3. Remove negative battery cable.

4. Remove lover engine cover, starter, leave wires attached, put in flywheel lock.

5. Remove upper rad hose, and cooling fans.

6. Remove power steering belt, alternator belts and timing covers

7. Draw picture or Polaroid of exposed belts noting all clearances and relationships between pulleys and tensioners.

8. Loosen tensioners and remove belts.

9. Check all rotating pieces for sound except the cam drive and the balance shaft drive. If it makes a sound the bearings are dead and you should replace them or you will be back in there in a while. (do it right the first time, if a job is worth doing it is worth doing right).

10. Replace balance shaft belt, and adjust tension.( these belts always seem too loose for me, but that is how Porsche designed it. Using the tool I think the setting is 4 for new belts. By hand I tighten the belt until the I can twist the belt 90* from flat at the longest free run length. I do it by hand and then check it with the tool)

11. Replace the cam drive belt. (same tension scheme as above)

12. Check and recheck tension. (as I said before, these belts are looser than I have ever felt comfortable with, I also do my own work on a FIAT and that timing belt is like a guitar string. Porsche belts are more like the belt you have on your waist... just enough but not too much.)

13. Reassemble misc. parts.

14. Remove flywheel lock.

15. Start her up. (Hold your breath here) All is well if there are no unusual sounds.

16. Now replace rad fluid and bleed rad system. (do it, it is easy)

17. Drive mellow for 250 miles or so.

18. Repeat whole process after 1000 miles to ensure that the new belt has stretched and the tension is compensated for. Most failures occur because the tension was too tight the first time or that the retension was never done.

Subject: Belt tension tool, 4/3/99F

From: nmiller@lsc.k12.in.us (Nick Miller)

Many of you will recognize my name as "that guy that sends his belt tension tool around the states" This is true, in fact it is currently in Hawaii.  I look forward to sharing info again, and in case y'all didnt know I do have the full set of 944 shop manuals, so ask away...

Subject: Re: Balance shaft question, 4/7/99L

From: Don Istook istook@airmail.net 

The shop found that BOTH of the balance shafts felt as if they were locked.  You can not turn them at all by hand.  (The car had been running just fine with not vibrations).  If you put a wrench on the end of the shaft and "break" it free, you can then easily turn them by hand for as many turns as you like.  If you stop for a second or so, they seem locked up again.  When they are turning there is no slop, or roughness felt in it.

----------

Probably bad bushings in the balance shaft housings.  Not a difficult matter to remove and rebush (PN 944 101 125 02--list at $7.00 ea).  I would not ignore the problem.  If a balance shaft were to lock up...the belt would break and it could get into the cam belt...causing you know what...big bucks.  It is possible that the balance shaft bearings are worn, causing the shaft to bind, but I would normally suspect the outer bushing.  If you do race this car, and you look at the bushings and find that they are galled, then you might consider checking your rod bearings.

Subject: Re: Lower balance shaft alignment, 4/21/99L

From: "Mohnish Bahl" mbahl@bigfoot.com 

The lower balance shaft aligns at the 7 o clock position. You can view it better if you get under the car. Also, below is a cut paste job of some other further alignments to the balance shafts:

Procedure

1. Turn the crankshaft until the engine is a TDC on the #1 cylinder.

2. With the engine at TDC, the notch on the upper balance shaft sprocket should be aligned with the notch in the rear timing cover (approximately 1 O’clock position).

3. The "O" stamped on the upper balance shaft sprocket face should be visible in one of the circular openings of the sprocket cover plate. If it appears in a rectangular opening, the sprocket is incorrectly installed causing the shaft to be misaligned. If the "O" is not visible at all, the sprocket retaining bolt and cover plate must be removed to check the alignment.

4. With the engine at TDC, the notch on the lower balance shaft sprocket should be aligned with the notch in the rear timing cover (approximately 7 O’clock position).

5. The "O" stamped on the lower balance shaft sprocket face should be visible in the rectangular opening of the sprocket cover plate. If it appears in a circular opening, the sprocket is incorrectly installed causing the shaft to be misaligned. If the "O" is not visible at all, the sprocket retaining bolt and cover plate must be removed to check the alignment.

Subject: Re: Belt Tension, 6/11/99L

From: "F.R. Wilk" 944@technologist.com 

Balance Shaft Belt

2.7 ± 0.3    [New or Used]

Camshaft Drive Belt, @TDC - 10° [1 to 1.5 teeth Counter Clockwise]

4.0 ± 0.3    [new]

2.4 to 4.3   [up to 1,865mi/3,000km]

2.7 ± 0.3    [used over 1,865mi/3,000km] 

----------

The correct tension for the latest balance shaft belt is 3.5 +/- 0.5

Tom Pultz thomas.pultz@lightmail.com
Subject: Re: Belt Tension? 6/12/99L

From: thomas.pultz@lightmail.com  (Tom Pultz)

On Sat, 12 Jun 1999 2:47:37, "F.R. Wilk" <944@technologist.com> wrote:

>>The correct tension for the latest balance shaft belt is 3.5 +/- 0.5

----------

>Tom Pultz <thomas.pultz@lightmail.com>

>What is your source?  It is not the factory Workshop Manual.

----------

It's in a factory Technical Service Bulletin.  Kevin Gross wrote on 22 Mar 1998: "The new 18 mm wide belt is p/n 944.102.219.04, and Porsche has described it in Tech bulletin book L, group 1, number 9502, 7 June 1995.  The new belt is tensioned a little higher.  The spec is 3.5 +/- 0.5scale units."

Subject: REVISED - 944 Belt Tensioning for Special Tool 9201

From: "F.R. Wilk" <944@technologist.com>

Date: Mon, 14 Jun 1999 18:24:9

X-Message-Number: 94

REVISED - 944 Belt Tensioning for Special Tool 9201

________________________________________________

BALANCE SHAFT BELT 

New version belt - 18 mm wide 

944 102 219 04

3.5 ± 0.5 scale units [new or used belt] 

Previous version belt - 15 mm wide

944 102 219 02

2.7 ± 0.3 scale units [new or used belt] 

________________________________________________

CAMSHAFT DRIVE BELT 

@TDC - 10° [1 to 1.5 teeth Counter Clockwise] 

4.0 ± 0.3 scale units [new] 

2.4 to 4.3 scale units [up to 1,865mi/3,000km] 

2.7 ± 0.3 scale units [used over 1,865mi/3,000km] 

________________________________________________

ALTERNATOR BELT

9.5 [without A/C] 

9.5 plus 1 turn [A/C] 

________________________________________________

TSB 19502 

New Balance Shaft Drive Belt

ATTENTION: Service Manager / Service Technician 

Models Affected: 

968 Model Year 1992 - 1995 

General Information: 

Effective immediately, a new version Balance Shaft drive belt is available.  The new version drive belt is wider (18 mm) than the previous version (15mm) and is marked with a blue paint dot.

Currently, the new version drive belt is only to be installed on 968 vehicles. The previous version drive belts are to be installed on 924S, 944, 944S and 944 Turbo until existing stocks are used up. At that time, only the new version belt will be available for repairs.

Parts Information: 

944 102 219 04 
New version belt - 18 mm wide

944 102 219 02 
Previous version belt - 15 mm wide

Repair Information: 

The tension Adjusting Value (using Special Tool 9201) of the new drive belt has increased:

New Adjusting Value: 3.5 ± 0.5 scale units 

The new Adjusting Value is also valid for 924S and 944 models when the new version belt is used. The previous adjusting value of 2.7 ± 0.3 scale units is still valid for the former version drive belt (15 mm wide). The above adjusting values are valid for new and used belts. In accordance with the vehicle maintenance schedule, it is recommended to check the condition and adjust the tension of the Balance Shaft drive belt after 2000 - 2500 miles (initial replacement) and at 15,000 miles intervals.

Subject: RE: timing belt 30k or 60k? 8/19/99L

From: "George Beuselinck" gb944@mindspring.com 

Having had a belt break at 45K, I now change the belts on my 83 944 at 30K intervals, with checks at 2K and 15K after the change.

If there is any reason to have the belt off, I change the belt at that point, and start the 30K countdown clock again.

Face it, the timing belt (the one that puts you and your wallet in jeopardy) can be bought for 10 bucks at one of the OEM discounters, cheaper than an oil change (but you need the infamous tension tool)...

Subject: Re: belt tension, 11/29/99L

From: John Hollan hollan1@attglobal.net 

You can read about the Kricket at:

http://www.hmc-international.com/krikit.htm 

Subject: Re: belt tension, 11/30/99L

From: Markus mblaszak@kos.net 

The Kricket tool measures in inch/lbs and the factory tool in Newton-meters.  To convert, take the factory reading and multiply by 0.7376 to get the corresponding inch reading.

Subject: Re: belt tension tool, 12/1/99L

From: Markus mblaszak@kos.net 

Just to update everyone since I did not explain fully.  Multiply the factor setting (ie.4.0) by 0.7376 and this will give you foot/lbs. Now multiply that by 12 to get inch lbs which is the unit for the Kricket. I forgot that part the last time!  So 4.0 x 0.7376 x 12 = 35.  Now for those of you who doubt it, take your '88 944 with auto belt tensioner (what you don't all have one of those sitting in your garage ;-)?  and set the belt tension.  Now check with the Kricket ... hey look at that it reads 35 lbs!  Damn, guess this thing works after all!!

Subject: RE: belt tension, 12/29/99 951

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

For the cam belt you should use 4.0 +/- 0.3 initially and 2.7 after the 2000-2500 mile break-in period.  If you have the latest style balance belt that is 18 mm wide instead of 15 mm wide (part number ending in 04) you should set that to 3.5 +/- 0.5 initially and after break-in.  If you have the obsolete belt you set that to 2.7.

Subject: Re: Belt Whine, 4/23/00

From: JoeJack951@aol.com 

<< I looked in my factory workshop manual on page 13-9. It states for the counterbalance belt : Specified Value: (new or used belt) 2.7 +/- 0.3  scale graduations. I THINK it's the same for either the old small belt or the new wider belt. The 4.0 value for a new belt is for a NEW CAM timing belt only.  Hope this helps, BTW my S car whines some also, even after replacing all the pulleys, belts etc. >>

----------

From Tom Pultz's many posts on this subject, the tension for the new 18-mm wide balance shaft belt is 3.5 +/- 0.3. From what I remember and how I set my belt, the 15 mm belt updated specs are 4.0 +/- 0.3 new or used. Every properly set balance shaft belt whines. In order to get rid of it you either loosen it or set the idler differently. I'll live with the whine.

Subject: RE: Belt Whine, 4/23/00

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

Actually... the correct tension for the wider balance belt is 3.5 +/- 0.5.  This is from a TSB from 1995 for the 968, which was the first application that REQUIRED the use of the wider balance shaft belt.  Strictly speaking, it is still optional with all other 944s, however the wider belt is the only one currently available from Porsche.  Other sources may still supply the old style belt.  My belts always whine a bit when set to the correct tension.

Subject: Re: Head Gasket went 5 minutes after installation!

From: "John Hajny" REDL944@aol.com 

<< Finally, a whining belt means it's a little too tight or not tight enough? It is whining a little. >>

----------

That would be the timing belt? In case it is, there are generally two causes for this.

First - each set of rollers seems to have a characteristic sound all their own. I've replaced many. Some are quiet, new or old. Some are not. There is no pattern to this. As long as they are in good condition and set properly, they will sound as they will sound and you can't change that.

Second - I mentioned adjustment, and this can contribute to the noise. The idler for the balance belt has a specific adjustment. It is not uncommon for them to be set a little too close to the belt, either on the long open run of the belt, or the lower balance shaft pulley. This causes them to contact and be driven more than is necessary, making the noise. It is also possible that the belt was not tight or the idler not set correctly previous to your head work, and now that it has been reset (?), it is making more noise than before.

Subject: Re: Kricket Tool, 11/10/00

From: Blaszak Precision Motorsports mblaszak@kos.net 

Yes, I still use the belt tool pictured on my web site. I have used it now for 3 years and never had a problem.  I do both of my track cars as well as ALL of my customers cars with it.  It is as accurate and repeatable as any other measuring tool when used with the same care.  Please don't think that our cars are the Holy Grail of the automotive world as some people do.  They use the same belt design as any other car, made from the same rubber and kevlar materials.  There is no reason why a tool that is able to be used by all other cars cannot be used on our cars.  That is the basis that I go on, and perform my work on.  The trick was finding the "equivalent" belt tension on a comparable scale to the Porsche scale.  I have done that legwork for everyone, and have provided the values.

That said, I sell the tool that I recommend using.  It is not a Krickit tool, but is very similar.  The product that I now sell is imported from Germany and made by a German Automotive belt company.  Please direct any inquiries directly to me.

Subject: RE: NEED HELP QUICK tensioning tool, 11/19/00

From: "Dan" dandalen@charter.net 

Check out the 944 Garage for his detailed instructions.  

http://porsche-944-garage.tripod.com 

If you need pictures, you can find some on my site at 

http://members.rennlist.org/dan10101 under repair.

Subject: RE: NEED HELP QUICK tensioning tool, 11/20/00

From: "Cohen, Jay" Jay.Cohen@xpedior.com 

There's a detailed description of the calibration of the 9201 on the 9201 Tool Club website, at http://members.rennlist.com/9201toolclub 

Subject: RE: Does anyone know what size wrench I need, 9/11/01

From: "Clark Fletcher" fletch944t@hotmail.com 

<< Subject: Does anyone know what size wrench I need for the roller/tensioner on the balance shaft belts.  I am talking about the wrench used to adjust the tension, not the one to tighten it down. >>

----------

I did a belt replacement several years ago where the rollers that came off were 24 mm (15/16"). However, the replacement rollers (factory rollers) were 27 mm (1-1/16"). Yep, the part numbers did match up. Point is, rollers with both sizes of flats for the eccentric are still floating around out there, so you could have either size.

Subject: Re: unusual timing belt problem, 12/31/01

From: "FR Wilk" 944@technologist.com 

Looks like you caught it in time. I was not so lucky and it tore the teeth from the belt. The PO had the work done and they reversed the tensioning rollers. This put the flat side of the retainers on the wrong side. The belt moved. The teeth were stripped off. The valves bent.

See:

http://members.tripod.com/early944 

Select button: "Rubber Band"

Here is an excerpt from a page I call 

"Death to Previous Owners and Their Mechanics!"

http://members.tripod.com/early944/rubberband/answer.htm 

"The correct answer is the two tensioning rollers were reversed. The "Balance Shaft Tensioning Roller" is on the timing belt and vice versa. This is what it looked like when I bought the car almost 2 years ago. Late last year, the timing belt broke [teeth stripped from belt]. I lost over $1,000 and the use of the car for 6 months. It was 4 months before I got a chance to work on it.

The belt had moved over and started to dig into the back cover and the water pump. Eventually, the belt was stripped of its teeth and the valves damaged. The lip on the tensioning roller, which keeps the belt in place, was on the wrong side! Nothing to keep it from moving into the engine."

Subject: Re: a belt tensioning tool for $50??? 4/30/02

From: sramnit@attbi.com 

<< I saw a belt tension tool on a Canadian site from a company called Blaszak. Is it recommended?  See http://www.geocities.com/blaszak_precision/krickit.jpg. 

----------

Actually that tool is made in Littleton Colorado by a company called HMC international.  It is easy to use, but takes a few trys to get used to.  I have found it to be as accurate as the overpriced 9201 tool.  I have both tools and usually get the same readings but the Kriket was only $20.  And it works fine. Here is there link: http://hmc-international.com 

Subject: Belt tensioning tool, 5/1/02

From: "Markus Blaszak" mblaszak@rennlist.com 

Actually it is NOT made by Litteton in Colorado, nor by a company called HMC. It is actually made in Germany by a company called Optibelt who manufactures ONLY belts and belt tools.  I used to sell the North American made too but had 2 problems arise.  First the quality was less than desirable.  Second, the manufacturer would NOT stand behind the tool when used for cogged belts.  As a matter of fact, the "Kricket Tool" manufacturer in the US has gone as far as to state that their tool is NOT to be used on cogged belts.  The Optibelt tool however is acceptable for use on cogged belts and comes with packaging instructions showing it's application for such.

Just to set the record straight for what it's worth.  And the $54.40 includes the shipping to you and the PayPal Surcharge.

Subject: Belt tool, 5/1/02

From: "Markus Blaszak" mblaszak@rennlist.com 

The Kricket tool is made of aluminum and black plastic.  The Optibelt tool is aluminum and red plastic.  Similar but I would hardly call that identical if you are looking for "anything even visually different about the tool!?!."

Nowhere in my message will you find me saying that the two different brands of tool produce different results.  I did say that I had quality issues with the original Kricket and that the manufacturer will NOT recommend the use of the tool on cogged belts.  As of such I have switched to the German made OptiBelt tool. It comes in a box with both German and English text as well as manufacturer instructions in German and English.  Don't recall the Kricket tool coming with anything but a plain unmarked white box.

Subject: Re: balance shaft belt question, 9/23/02

From: thomas.pultz@spro.net 

Phil pcoomber@techusa.net wrote:

<< About 6 months ago I replaced my balance shaft belt. I tensioned it using the "tool" from Jay, and retentioned it after 1000 miles. Since then twice (the second time being yesterday), I have jumped a cog on the lower balance shaft (just the lower one). I suspect that the belt may be damaged at this point, although it looks OK. I will be ordering a new belt to replace, today. My question is: is there something I'm overlooking - is there some way to tighten the belt properly, but still have it jump on the lower shaft? I suspect I'm a little confused as to the adjustment of the idler pulley about 2 inches up and to the right of the pulley used to tighten the balance shaft. It's the pulley the sits "out in the open". Anyone have any other ideas? >>

----------

I don't think 1000 miles is enough for the belt to break-in.  I run mine about 2000-2500 miles before doing the initial retention.

Also, are you setting the belt to the correct tension of 3.5 +/- 0.5 units?  This is the correct tension for the 18-mm belt.  The adjustment of the lower idler is critical.  The factory says to simultaneously set the clearance between the belt and idler to 0.5 mm at the bottom, and 0-1 mm interference at the top (just put a very, very slight "knee" in the shape).  If you do this, the belt will whine some, but I've never had one jump a tooth.

Subject: RE: Phil's Balance Belt Thread, 9/24/02

From: "John Hajny" REDL944@aol.com 

First - I can't see how it is possible to have a belt "jump a tooth" if it is properly installed. Even if it were incredibly loose... I don't see it... not on the bottom gear anyway. The toothed eccentric and smooth stabilizer rollers pretty much have it trapped in there, quite by design.

The most common mistake I see is people adjusting the eccentric in the wrong direction. It is supposed to be tightened in clockwise fashion. This has the threefold effect of not only giving the most belt wrap on the balance shaft sprocket, it also doesn't keep loosening the locking nut as you tighten the belt, and it further contributes to the "belt trap." If you go from belt loose-to-tight, leave the nut fully tightened and it is usually not necessary to touch it again.

Belt whine has occasionally been a point of some debate with people not satisfied with simply having everything done properly. Some of my customers have complained. My stock answer to each level of their questioning is: "everything is new and properly installed... what is your question?" In other words, it is what it is... live with it. If it is quiet, count your blessings; you got a quiet stabilizer roller. If it whines, so do most of our cars. Come see me when it STOPS whining... and stop same yourself for that matter! };-D

The factory offers a little sheet metal shim for setting the stabilizer roller clearance. It is supposed to be somewhere under 1mm in thickness. I've never seen the need for it myself, given the relative "unimportance" of this belts absolutely spot on tension. I have taken to adjusting the stabilizer roller slightly farther away from the belt to mitigate the whining somewhat, as it is this roller that does the noise making. I also tend to set the balance belt to the plus side of spec, which is not a problem.

As far as interval, I stick to a STRICT 1k readjust from new, 10k reset, 30-35k replacement. I have seen some belts stretch quite significantly in 1000 miles. I have also had some that never required any significant adjustment throughout their life span. A quick evaluation of the cost/benefit ratio of frequent tension checks leads me to choose vigilance over sorrow.

