
EXHAUST SYSTEM
Cracks in old style manifolds (non‑accordion type)

Under warranty PCNA replaced the non‑bellowed type headers when they cracked, with the improved accordion style. The factory changeover occurred sometime in 1987.  If you have an 86 with cracked bellowed‑type headers, a lot of complaining may get them replaced under the "hidden" warranty even if it's beyond the normal warranty mileage.  Otherwise, replacement would cost roughly $1200.00.

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

Subject: Re: O2 sensor

From: "Christopher Hanlon" cwhanlon@eai.com 

Dana,

The o2 sensor is on the pipe coming from the turbocharger (on the driver's side).

At first it seems rather far away from the exhaust valves, but it makes sense to have it that far away.  It is at a place where all the exhaust waves are practically cancelled out (which you want with a turbo), so the o2 sensor receives a steady flow of exhaust.

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

Subject: Oxygen Sensor Fixes Jerky Acceleration, 7/16/97

From: "Peltier, James D (NM75)" james.peltier@das.honeywell.com 

A couple weeks ago I wrote that my 86 944 was not accelerating smoothly in the mid RPM range at partial throttle.  After testing every ignition component, I checked the throttle position sensor which had been suggested by someone on the list.  They were all fine.  One person suggested that I check the oxygen sensor in the exhaust.  So as a last resort I unplugged the sensor from the engine wiring harness in the engine compartment.  I went for a test drive with it disconnected; it was smooth and pulled stronger than ever.

The Bentley manual for my old BMW 325I has a very good section on oxygen sensors.  BMW suggests replacing them every 30,000 miles.  It also describes how to test the sensor using a multimeter.  I have not performed the tests yet, but I hope I just need to clean it, because oxygen sensors are expensive.

Writing about expensive: I have started buying all my parts from my local Porsche dealer here in Albuquerque, because they have been cheaper than Automotion, Tweeks and Performance Products.

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

Subject: Re: 951 Exhaust Manifold Removal

From: "Christopher Hanlon" cwhanlon@eai.com 

The only pipe that is connected to the turbo that you need to remove is the pipe that is on the side nearest the driver side fender.  The other pipe (coming out of the center of the turbo) doesn't have to be removed (it is a separate piece that you can disconnect further down the pipe (where it attaches to the engine).

The pipe that does connect to the turbo... :(

Two bolts you can access from the bottom (remove the brake booster shield), two bolts you can remove from the top (remove everything else).  The below bolts I was able to get with a swivel head rachet, the above, I used box wrenches and a lot of swear words.christopher hanlon

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

Subject: Exhaust Manifolds

From: Jim Richmond 951fireball@compuserve.com 

If my fuzzy memory serves, they should come out the top or at least the front one.  If you can double nut the exhaust studs, do so and pull all the studs.  If not, here is where those 1/4" square drive tools I have been babbling about come in handy.  Once broken loose, an electric ratchet is the hot ticket to remove the exhaust nuts.  Then take a bar and shove the engine over a bit. After considerable shaking and cursing the manifolds should come out.

Pull the exhaust studs and replace the manifold then the studs.  Make sure the welder uses the correct stainless rod or you will be pulling this gem again or so I hear.

Jim Richmond

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

Subject: Exhaust

From: DON ISTOOK istook@flash.net 

Clark, pull the two rear exhaust studs out of the head (Trying locking two 8mm nuts together if you don't have a stud remover) to get the turbo manifolds out. The manifolds should then come out the top.
Don Istook

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

Subject: Exhaust Manifolds Welded

From: BadBob951@aol.com 

I had the manifolds welded today.  Well, only the inside one was cracked.  It had a 2 inch long crack that was 1/8 inch thick at the widest point.  Nice, huh?  Removal was actually pretty simple, thanks to the "double nut the studs and remove them first" pointer from 951Fireball (thanks Jim!).  With the studs out, the inside manifold comes straight out with no interference.  The outside manifold (also with the studs out) came out by letting it drop some, then rotating it clockwise through the fuel lines (which you'll have to disconnect from the fuel rail of course).  I had a floor jack uder the oil pan on some boards and raised the engine slightly.  Didn't look like it moved more than a cm or so.  

Now I'm searching for the best method of insulating them so I can put it back together.

Bob, '86 951

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

Exhaust fittings

951.111.131.05 exhaust manifold 1,4 @ $  807.93 

951.111.133.04 exhaust manifold 2,3 @ $  807.93

951.111.096.09  exhaust cross pipe  @ $ 1130.22

951.107.065.02 heat shield          @ $   55.00

12 hrs. labor @ $60.00/hr           @ $  720.00

                                total $ 3521.08 (does not include 

                                gaskets, seals & hardware)        

also the following is required:

944.111.196.00 gasket‑exhaust (4 required)

944.111.205.04 seal ring (3 required)

931.123.195.00 seal ring (1 required)

944.110.163.00 gasket‑intake (4 required)

also these hardware parts may be rusted and seized:

999.062.044.02 stud (8 required)

999.084.052.02 locking nut (14 required)

928.111.181.00 washer (8 required)

900.074.268.02 bolt hex head ( 6 required)

N.011.525.17 washer (13 required)

N.010.020.2  bolt‑hex head (4 required)

900.075.420.02 bolt‑hex head (4 required)

N 900.730.01 locking nut (3 required)

999.084.051.02 locking nut (3 required)

900.074.267.02 bolt hex head (3 required)

The upgraded 2 part cross pipe saves aprox. 5 hours on a clutch job because the clutch housing cannot be removed, without first removing the crosspipe. The older version (1 part cross pipe) requires removing the crosspipe from the turbo, which in turn requires the extraction of several parts to get to those hard to reach turbo exhaust nuts.(951 owners should know this rule: for every part you need to replace you will remove at least 5 more.)  

The upgraded 2 piece crosspipe seperates (to the wastegate), facillating the easy removal of the housing, thus leaving the turbo exhaust pipe connected.

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

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

1. The 944 has an upstream test pipe for checking and adjusting CO. Early pipes rusted away, and a retrofit stainless steel pipe was introduced.  Make sure you replace a broken pipe. Exhaust pulses will turn the leak into a pulse air system. The extra oxygen sucked into the exhaust will fool the oxygen sensor.

[arrow in photo points to test pipe in engine bay.]

2. Test pipes can break in a number of places. Support brackets (arrow) can vibrate loose, and pipes can crack down low, out of sight‑so look sharp.  False air and an ignition miss sent some catalysts into melt down. Bang on the cat with a soft mallet to see if the old honeycomb now rattles like a large rock.

3. False air can also be drawn into a cracked exhaust manifold between cylinders one and four. Early cars had cast iron manifolds. This stamped steel manifold was used starting with the 1985 1/2 models. Expansion and contraction of the pipe leads to a crack in the "crotch" of the pipe (arrow).

[photo shows cracked exhaust manifold]

*Check your manifold for cracks. Chances are there's a hairline crack if it's an older car.

4. A number of heat shields were used to protect components from high exhaust temperatures. The shield at right is a starter shield, and it has cracked (arrow), causing a loud buzzing during downshifts at high RPM. The oil filter housing shield to the left has a missing stand‑off bracket.

[nice photo of typical break points on these parts]

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

Subject: Test pipe arrived, good service.

From: Farzaan Kassam fkassam@direct.ca 

Got the test pipes in the mail today.  I highly recommend German Parts and Restoration.

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

Subject: Re: Turbo

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

>>Jeffrey D. Kohnke wrote:

>>I have an '86 951 that I have yet another two questions about...  Also, I think >>I may have developed a turbo leak.  When the car is in the garage and I rev it >>to two thousand RPM's, I can hear the turbo starting to

>

>The noise in the turbo sounds normal. You should here a whine.

----------

Maybe, maybe not. The 86 951 has a known problem is breaking the exhaust manifold. To check, open the hood and look at the exhaust manofold while someone revs the motor. If the manifold is cracked, you'll hear the exhaust leaking out by the crack. If you just hear the turbo whine, as Hansman wrote, that's normal.

If yours is cracked, I'm sorry. It's a lot of money to buy a new one, and a lot of hours to remove the old one. Some people have welded the old one, but I don't know how well that works. 

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

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

Subject: 951 Exhaust Manifold Removal

From: Jim Richmond 951fireball@compuserve.com 

Message text written by INTERNET:BadBob951@aol.com

>I will probably be taking off my exhaust manifold in the next couple of weeks. >The only tricky part looks like the four bolts on the turbo (particularly the >2 I can't even see!!)

>

>Does anyone have anys suggestions about the best angle to attack >these fasteners at?
Bob,

----------

Buy two throw‑a‑way 15mm box end dog leg wrenches.  Harbor Freight carries the cheapo kind out here.   Grind down the box end so it will fit over the nut.  Then take your torch and heat and bend the wrench so it will look like a broken dog leg.  Depending on the length, you may have to chop off the end of the wrench. Grind down the non box end so you can get a 6‑8 inch small diameter cheater bar on it.  Grind down the box end of the other wrench and cut a bolt width slot in it so it looks like a flare nut wrench.  Cut down this wrench so it is about 3 inches long (stubby).  You break the nuts loose with the first wrench and take them off with the second.  If you do not slot the second wrench you will trap it on one of the studs as you back off the nut.  With the slot the second wrench is not strong enough to

break loose or reinstall the nuts so you need the first wrench also.

Do not worry about your wrench fabrication time because you have to reinstall the pipe after you take it off. Time spent on making tools will save time and frustration later.  If you are really one of the blessed, you may have to take it off again, I know.

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

Subject: Catalytic converter mystery cure, dyno numbers

From: WYNNCLAIMS WYNNCLAIMS@aol.com 

The Dynojet facility that I use has the Motec Lambda sensor. It is the only O2 sensor that responds fast enough to really tune the fuel system accurately. Anyone in the north Orange County (California) area looking for a great facility with a Dynojet should contact the SHO Shop in Huntington Beach. Contact me via email for more information.


Steve R

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

Subject: Subject: Cat Pipe removal

From: Davidjalai Davidjalai@aol.com 

Installing a test‑pipe will not change the fuel enrichment curve. In fact I recommend you check the C0% after the test‑pipe installation.  The headgasket will only blow if you run too much boost with the engine pinging. ie: too low octane or too much boost.  There have been several headgasket updates over the years.  My car has 165K on it with APE stage II chips, and knock on wood no headgasket failure ‑ yet!

Main benefits of removing the car and using a test‑pipe:

1. Turbo spools up faster: full boost 500 rpms sooner!!!

2. Throttle response is also better/faster. On throttle transitions from no boost to full boost, the turbo gauge seems to be more linear in its response curve.

3. The sound is great! Only slightly loader @WOT. Real throaty and mello other times. 

4. The exhaust smells ‑ good. lots of Nox and all that good stuff

PS: my car passed the states emission test with flying colors!!! 

Davidjalai@aol.com, 86 944 Turbo with: no‑cat, APE stage II chips w/19psi, and a APE short‑shift kit.

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

Subject: Aftermarket Exhaust Tips

From: Derek Lakin derek_lakin@yahoo.com 

Regardless, various sizes with or without muffling are available from the following companies (taken from Sport Compact Car adds):

  GP Performance 800/872‑5944

  NOPI 800/277‑6674

  Miami Performance  888/237‑1688

  Godfather Motorsports 888/878‑8500

  Ulra Performance 800/438‑5872

  Euro Sport 800/783‑3876

I plan on purchasing an aftermarket muffled tip (usually $30 ‑ $90) to add to my Borla race muffler to tone down the decibel level a bit.


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

Subject: Re: Engine temps on free exhaust ‑ no Cat

From: Davidjalai Davidjalai@aol.com 

On a 944 Turbo, I have been told by Al Collins @AutoThority that when you install a test pipe, you will decrease the exhaust system back pressure by 2 psi. I think Al told me on a stock 951 there is something around 22 psi of back pressure from cylinder head to muffler. So the 2 psi drop by installing a test pipe will not screw anything up. 

Al did say when you run 1 bar (or more) or boost and you have a test pipe and say have changed the rear muffler that, that is when you run into problems.  Since the decreased back pressure (no cat & non OEM muffler) change the flow charactoristics of the exhaust system, you are changing the EGR effect (students you do remember my EGR lector a few months ago, RIGHT???) and hence the fuel mixture. Al said that if you run this combo to make sure you are running a custom chip for that setup, other wise you run the risk of running lean!

On a 944 Turbo, you really just can't go out and make your own test pipe.  The factory cat, twists and turns, and has an outlet for the waste gate. I look too at the B&B vs the plain old metal "Bursch" test pipe. I just could not justify the SS B&B unit, too much $$$! But I bet it looks SWEET!  Next time I would take the time to send the steel test pipe out to have it ceramic coated

by SWAIN Tech or Jet‑Hot.

I have a few friend that made their own exhaust systems from the test pipe back. They all said that it was REAL LOUD, but made much less torque than the stock muffler! I think you need to keep close to that 20‑22 psi back pressure point. 

I did notice the under hood temps drop when I installed my "test‑pipe". I just used my "hand" as my high tech pyrometer! So maybe my fact gathering here is not quite scientific! Ohh well. 

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

Subject: Re: Removing Headers

From: Daniel Woodard design@mindspring.com 

I just took the headers off my 1987 944 NA this past weekend... easier than I thought and none of the bolts gave me any serious trouble... you have a turbo, so your car may be different...

here's my observations:

the exhaust is much more rigid than I would have thought, no real slack or rubber grommet mounts or flex pipes...

I had to simply remove the bracket right in front of the catalytic converter, this allowed the rear exhaust to hang a little, I supported/lowered it with the scissor jack that came with the car... it needs to hang since it's original position prevents the headers from coming off... there really is no play, I'm surprised I have not heard more about cracked exhaust parts ... the O2 sensor wire had enough slack to hang with the pipe w/o removal.

if your removing the exhaust, just remove the exhaust and the headers should come right off after you de‑bolt them... I had no problem with the head studs at all, they are still in the head and in good shape...

working mostly underneath, I needed a 3/8 universal joint and an extension to get at two of the bolts, you also need to lodge a regular wrench on the top bolt and use a socket on the lower nut... they both turn once loosened, so I was not removing the nut until I stopped the bolt from turning...

they came right off with some light tugging... there was no gasket seal to break like on the intake manifold... I admit I was surprised how well it went, I remember the exhaust on my 1981 VW Scirocco drove me crazy with those heat blasted rusty nuts and I think I screwed the studs up on that car and had to replace them...

I am replacing all the nuts/bolts I took off to ensure I can get them off in the future... the ones I took off have that "almost too beat to re‑use" look to them...

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

Subject: muffler replacement, 4/14/98

From: TIM RICHARDS timer1@home.com
Ive recently put a 3 inch bullet on my 86 951.it has no cat and this muffler sounds buff.it is not to loud and helped with the turbo lag.allof these are a better alternative than stock, dynomax, ultraflo, triflow, sebring, remus just to name a few.
86 951

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

Subject: MUFFLER EXPERIENCE

From: LDPRAT01@ULKYVM.LOUISVILLE.EDU 

My Porsche mechanic recommended a local muffler shop, where the technician recommended a replacement from BOSSAL. They are made in Belgium, and almost identical to OEM. Aluminized steel.  The one on mine sounds exactly like the OE did, but cost $300 less. The BOSSAL cost me $430 installed. This is the real thing, believe me.  P.S. You can mail in a $20 form and receive a lifetime warranty with a BOSSAL purchase. If you want to look them up, I know they're in New Jersey.

Luis de Prat, ldprat01ulkyvm@louisville.edu, 83 944

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

Subject: Re: Exhaust gasket part numbers ('89 951), 6/2/98

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

> I'm in need of some exhaust gasket numbers.

> --Stainless steel gasket between the turbo inlet and the crossover pipe.    

>  944 111 205 04

> ‑-Gasket between down pipe (outlet from turbo) to the catalytic converter pipe. >  (Gasket should be a 3 hole, unless it is some sort of stainless steel crush >   ring)       944 111 205 03

> ‑-Gasket between the catalytic converter and muffler. (4 hole) 928 111 244 02

> ‑-Gasket between crossover pipe and wastegate, looks like a    

>   donut, used to bring expansion joints together.

> --The gasket that connects the crossover pipe to the wastegate pipe is 930 123     134 04.

> --The gasket connecting the pipe directly to the wastegate housing is 931 123     195 00.

> ‑-Gasket between bypass pipe and cat con, same type of expansion joint.

>

> I believe the gasket you are refering to is the one from the flange at the   > front of the cat to the wastegate it is 951 123 134 02

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

Subject: Re: Blown Head Gasket, 6/3/98

From: Derrek Khajavi dkhajavi@flash.net  Huntley Racing

How are you Jim?  To get the Exhaust Gas Temperature (EGT) Probes mounted you need to buy four 2"‑3" S/S hose clamps and weld the EGT probes to them.  The probe will be right against the tube which is sufficient for accurate readings, so long as all four are mounted in the same way because you are looking for differences cylinder to cylinder and not absolute figures.  Like I said before we saw pretty consistent #'s.  

Now another idea is I might be willing to spend some dollars on making an injector signal interceptor (similar to our MAF controller) which would allow adjustments to individual injector signals.  This would allow you to adjust each injector for the exact amount of air it was getting, say +/‑ 20% of the standard pulse width.  Everyone give me some feedback on this.  If I have enough interest I will make it i.e...  I don't want to make it if they wont come!  As always I will charge a pathetically low price for it too.

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

Subject: Re: Exhaust color, 6/10/98

From: "Christopher D. White" cdwhite@concentric.net 

Exhaust color tips:

Black ‑ rich

White (a little) ‑ water vapor form standing for a while.

White (a bunch and sweet smelling) ‑ Antifreeze being burned off ‑ not an uplifting site.

White (unbelievable amounts) ‑ vacuum is sucking brake fluid from the power brake cylinder. This is not so good either.

Blue ‑ Burning oil, a lesser evil.

----------

White smoke can mean brake fluid. If the seals in your booster

have let go during bleeding the vacuum will suck all the brake fluid into the nearest cylinder where the vacuum line connects to the inlet manifold.
martin.taylor <martin.taylor@clear.net.nz>, 

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

Subject: Re: 951 exhaust leak, 7/9/98L

From: fireball, Jim Richmond fireball@funtv.com 

>Off the crossover pipe, going to the wastegate there is a small tube with four >nuts on one end and a set of 3 bolt flanges on the other.  On the 3 bolt side >the ring 'gasket' is wasted and causing a bad exhaust leak.  So, I tell myself, >no problem I'll just remove it and replace that gasket.  HA!  Alright, someone >tell me I don't have to pull the damn crosspipe off to remove that little pipe.

----------

If there was an easy way it wouldn't be a Porsche.  From dim memory, unbolt the wastegate bracket, unbolt the the exit compression fitting that goes back into the exhaust system and slide the whole shooting match rearward.  The pipe that comes out of the back of the wastegate should slide into the exhaust pipe.

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

Subject: Re: Ceramic coating, 7/11/98

From: Jim Richmond, fireball fireball@funtv.com 

Contact Swain Technology in New York.  I do not have their number at home.  Talk to Dan Swain, he can tell you about coating your exhaust.  I had them do my manifolds, crossover pipe and turbo hot side housing.  I also had them coat my J&E pistons with a heat coating on the top and anti friction on the skirts.  Good prices and quality work.  Just do not be in a rush if they are busy.

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

Subject: RE: 951 exhaust welding, 7/12/98L

From: ericw@oeonline.com (Eric Wiebrecht)

I used 308ER wire in the trusty MIG to fix my crossover pipe.  I had to cut the two header flanges off along with about 8" of crossover tubing leading down from them due to a severe misalignment problem (probably due to warpage ‑ the updated

used 1‑4 pipe I bought was about 1/2" off center compared to my crossover) and reweld new 304 SS tubing sections in with everything bolted up in a no‑stress condition.  That was three years ago ‑ everything has worked perfectly since, even with all of those pipes glowing orange (!) during hard driving.

Be careful when welding this pipe on‑the‑car ‑ if any chunks of welding wire or slag poke through the crossover during welding and break loose inside, they will go right up into the turbo later ‑ usually when it is spinning at high speed. Check the inside of the weld if possible, and use a shop vac in the wastegate tube to clean out the crossover after welding.

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

Subject: Re: 944 Exhaust bolts, 7/24/98L

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

Mine had nuts and bolts, I removed them with a nut splitter, replacements cost 80 cents each (8mm x 50mm @ 8.8)

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

Subject: Re: EGT, 8/21/98L

From: Brian Berney bberney_mahle@yahoo.com 

I can't understand why folks don't use EGTs more often. They are a far better way to monitor combustion. I've used them in everything from Yamaha TZ250s, my F1 and SuperBikes, through to my F500 car and Formula Mazda. As far a placing them "as close as possible to the head", this is not always true. It depends on the engine itself. In modified vehicles there can be a condition where the flame front and still burning fuel can be ejected from the cylinder. This causes a higher than normal reading, as its the gases you want the temperature of, and not the flame front itself. It is also dictated by the manufacturer, of course, as they use different sending probes. I've not used the VDO brand so I couldn't comment. But the aircraft gauges I've used seem to function best in both two and four stroke engines at about 6" to 8" from the exhaust port or valve. This can't always be accomplished, so a "plug chop" is always advisable to get a base line.

But, never‑the‑less, EGTs are an essential piece of kit for the serious tuner, and are just plain cool to look at in the dash if you are a gadget kind of guy (aren't we all, Rrrrrr, Rrrrrr, Rrrrrr). In our cars I think that the aircraft style four cylinder ones are the best, as you can see exactly what each cylinder is doing.

On the F1 bikes we had digital displays (very small, light and really cool, cool looking I mean), although I must admit that I preferred the graphic display to the numbers (I don't like my eyes or mind off the track that long). For the chaps that asked, I'm pretty sure that Pegasus www.execpt.com/~pegasus  or Racers Supply or any number of racing or Kart suppliers could help out.

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

Subject: Re: Test Pipe, 9/28/98L

From: TIM RICHARDS timer1@home.com 

Unbolt your cat, get a hammer and a long piece of metal and proceed to pound the shit out of the catalyst [make sure you get the catalyst in the wastegate tube also].  There you go one test pipe for free!  You should still be able to pass smog [if you live in one of those states] and it won’t be too loud. I like the gutted cat over the test pipe and it retains the stock appearance. I live in California and I don’t want any reason for my car to get impounded by the police [have had them look under the car to see if there was a test pipe!].  I have also passed smog in California with the gutted cat and a bunch of other illegal mods!

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

From: Ben Trapp

Subject: Re: How Much Boost

>I notice that when I park the car at night after a hard drive and open the hood, >the exhaust manifolds are glowing orange (!) in the noninsulated areas of the >primary pipes near the head flanges and at the 3‑bolt flanges connecting the >manifolds to the crossover pipe.  Is this normal for a 951?  I realize that it >uses ceramic exhaust port liners and insulated pipes to keep exhaust gas >velocity/temperature up for the turbo way over on the intake side of the engine, >but orange seems a bit hot.

----------     

This phenomenon is perfectly normal for all 951's.  Turbocharged exhaust gas is hotter than you think.  Enthusiastic driving will produce this orange glow, HOWEVER, THE GLOW SHOULDN'T LAST MORE THAN A FEW SECONDS BEFORE DIMMING OUT!  My mechanics were testing another 951's cooling system (or something) and had it revved to like 4000 RPM's for like ten minutes.  At one point, those exposed parts of the manifold that are not covered by the heat shields were glowing bright orange, and the exhaust pipe from the cat back was also a faint orange too!  Once the car had idled for less than 10 seconds, the glow disappeared.  But remember, this car was PARKED and had no airflow besides the fans to cool the exhaust down.  It is NOT normal if your exhaust sustains this glow for a long period of time (more than a few seconds).

My mechanic said our exhausts could handle this "abuse" and actually encourages me to try and reproduce the phenomenon myself, just in case I want to impress my friends at night.  While the intense heat itself is not harmful to the car, its duration could be an indication of a more serious problem (like you've already suggested).
Ben

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

Subject: Re CO test pipe, 2/8/99L

From: Davidjalai@aol.com 


If any of you have that CO test pipe broken? You can cap it off with the end cap of the fuel system rail and an adapter from a fuel filter!  I know this sounds strange... but when you buy a fuel filter - there is a bass adapter that most cars do not use! This adapter will screw onto the exhaust cross over pipe... and the F.I. end cap will then thread onto that!!  End cap Porsche part number #928-110-475-01. I did this to my car three years ago with no trouble since!  :-) 

Subject: Exhausts, 3/12/99L

From: Don Istook istook@cyberramp.net 

From all the e-mail I have received, there seems to be quite an interest in modified rear exhausts.  I do want to point out that the systems I am making do not use a Stainless Steel muffler...I use stainless steel tubing into and out of the muffler...if I make a straight pipe, I use stainless tubing.  I use the existing rear exhaust piece before the muffler (which normally is in excellent condition...even on high mileage cars..)

The procedure is fairly simple and the sizing I use depends on which style car it is for.  I can make these for 924/944/S/T/S2 cars.  I use a center type of muffler.  It fits right into the existing exhaust cavity. I make tabs for the muffler neck so it will hang from the existing hangars at the rear.  The exhaust tip can vary, depending upon what someone wants...anywhere from a 2 1/2" up to a "potato shooter".  The exhaust sound is very good, not too loud, very mellow.

For track events, some people have me make a spare straight pipe that they can bolt or unbolt for a track event...again, that size can vary.  If anyone wants me to make one, all I need is the rear exhaust pipe sent to me with the muffler cut off right at the muffler/pipe junction.

Subject: Re: Exhaust crossover pipe, 3/31/99L

From: fireball@funtv.com 

>I am working on an 86 951, and I am trying to get the cross over pipe off the >turbo... how in the $#@! do I get to the nuts on the back of the flange?

----------

Welcome to Tool Building 101.  Required materials are several throw away 15mm open end wrenches, an oxy/act torch for cutting down the wrenches and heating them to be bent, a vice, a BF hammer to bend the wrench handle and someone with small hands and great patience to turn the wrench 1/16" at a time.  Figure one hour to make the wrench and two hours to remove the nuts.  Now aren't you sorry you quoted a fixed price for the job?

I have not done an '86 but I would leave the down pipe on my '87 and drop the engine first.  You might try the same.  There is a FAQ on this but it will not tell you how to remove the crossover.

Subject: 944 Turbo - Low Boost - Exhaust

From: "ACCCDM" acccdm@accmail.umd.edu  -Chris

Just to let people know I have a 1987 944 turbo which was boosting to 1.2 bar on the gauge.  The DME was supposed to limit boost the 1.2 so I assumed the problem was computer related.  It turns out that it was a clogged catalytic converter. Actually, the converter is fine, it's the pipe attached to it that got clogged. You can tell if this is your problem by hooking a gauge to the exhaust test pipe (almost any gauge will do) and seeing if the backpressure is higher then spec (I believe the spec is .8 bar). If it is higher you can be sure by disconnecting the 3 nuts where that catalytic converter is attached and jamming a screw driver in there to just get a little gap (instead of removing the catalytic converter), then test drive.  If it boosts fine you have found your problem for sure.  I also believe this problem was mentioned in excellence and in a tech bulletin.

Subject: re:  '89 952 Whistling sound on acceleration, 5/19/99L

From: Davidjalai@aol.com 

Also check your CO% test pipe that runs along the rear of the headers - towards the firewall. The CO sample pipe comes up from the crossover exhaust pipe and is bolted to the side of the rear part of the head. It is VERY common for it to rust and break/leak!

Sometimes the blue cap will blow off or the pipe itself blows apart at the seal along it entire length!  If that happens - just use a cap nut to get rid of that pipe! :) Let me know I have the part number for a cap nut that fits perfectly! 

Subject: 951 catalyst test pipe, 7/13/99 951

From: Brandon Grantham bsg951@earthlink.net 

I recently purchased a Bursch test pipe for my 1986 951 and was very disapointed in the quality of the unit. It was made of very thin carbon steel tubing and the fitment was not good. I have contracted a header manufacturer to make one for me from 304 stainless steel with floating laser cut flanges. CNC mandrel bent tubing is being utilized. If anyone is interested in getting one (only one is currently being made) they should let me know. Price is $260US plus shipping. Once they are made a computer program will allow countless others to be produced on demand.

The pipe is a 2.500" piece with laser cut flanges that float on a flat flared pipe ends. This allows for exact fitment with no headaches. The pipe is being manufactured by a company by the name of Stainlessworks. They manufacture custom racing headers-among other things.

Subject: B&B, 7/28/99 951

From: "Farzaan Kassam" fkassam@direct.ca 

The last B&B I saw was not straight through.  You could not put a broomstick through the muffler.  In comparison, the stock 951 exhaust, you can put a broom through it and can probably see through it if you cut the ends off it.  In a turbo car, the least restriction, the better, so I don't see how a B&B can flow more with that configuration.  The exhaust systems that I've seen that do look good are the Fabiani (Fabspeed) units.  The tips aren't so pretty, but at least

it's straight through.

For a truly straight through exhaust, go to a mandrel bender, use some 3" stainless pipe and get someone to build a custom exhaust with an oval Dynomax Ultraflow stainless muffler.  These Dynomax units are cheap, flow more than our engines can make, last a long time and they made my 4-cylinder Talon sound MEAN!

----------

From: "John Joseph" jnj1@bellsouth.net 

I have the FabSpeed system, it's a good unit. I did a dyno comparison between a stock exhaust and the FabSpeed 3" cat back, the FabSpeed lost 6hp at the top end, but gained some mid-range. I used a gutted cat while testing!

There is a shop in Richmond VA, "Dr. John" is the name that sells a 3" straight cat back NON-SS for $195, not a bad deal at all!

Subject: Re: VDO EGT Question, 8/22/99L

From: Fireball fireball@funtv.com Jim Richmond

Check with BadBob I think he installed an EGT set up.  Many aircraft engines have EGTs and they have the probe installed higher on the exhaust manifold than the CO2 pipe fitting.  We kicked this idea around before and the consensus was if you could not monitor each individual cylinder then you would probably be better off with an AFM.

There is an aircraft kit that has four probes and a gauge for a few hundred dollars.  You drill a hole in the exhaust header (in our case after grinding off the outer heat shield).  The probes are held on with a special hose clamp.  EGTS are slow to react so you would have to run at a constant speed to get an accurate reading.  The old foot to the floor and through the gears would not give you good data.

It would seem if this was the hot set up more racers would be running them.

Subject: update on exhaust mods, 9/1/99L

From: Nick Fuzessery zmf@uwyo.edu 

Info on superficial and gratuitous modifications that might net some more power with more work:

Finally got a Dynomax Ultraflow muffler on the 2.5" dia. cat-back straight pipe (too Harley w/out it), and combined with the Magnaflow replacing the car, I really like the sound of my S2. Deep and mellow, kind of like a throaty Italian 6 cylinder or a small 8-- which might embarrass a German car, but tough. Plus they put a 45 degree angle chrome Chevy exhaust tip on it (muffler shop wouldn't let me leave w/out. Not too loud, maybe the same volume as a full Bursch exhaust, but it doesn't have that tinny Bursch sound. This is the first time I've downshifted just to listen, or let up on the throttle at 5K to hear the backpressure burble (something Porsche took great pains to eliminate). Might even have more top end, with no loss of low-end torque. Not saying I was late on the upshift into 5th, but it gets up there pretty fast. Only semi-calibrated test I've done is a stretch of prairie highway I've marked as the distance to do 0-100 mph. Car gets to 105 now. Not a big deal, but it will help on the front straights. Now it's time to play with the intake, get those performance cams etc....

Just a suggestion, but before anyone goes for the high-dollar exhaust components advertised in Excellence or Pano, check out some of the more generic top-end (but less expensive) stainless steel stuff.  I'll let you know if any of it melts on the track.  

Kinda backwards that my S2 gets a Dynomax, while my Pathfinder has the Borla.

Subject: Re: hi flow cat? 9/21/99L

From: John Pohl norby@servertech.com 

I dynoed my car before and after a test pipe. Your right about HP, it doesn't do much. What I got was 8 more ft/lbs torque, and power coming on about 3-400 rpm earlier. Better sound (punch it in a tunnel, it'll give you chills!), MUCH improved throttle response. Less overall lag. My autox times came way down. The ability to punch up some power in a short straight really helps.  No way I'll ever go back to cat life, except every 2 years to pass inspection.

Go to: http://modigliani.brandx.net/user/toeknee/exhaust.htm 

This will explain why the test pipe is so important.  A gutted cat is by no

means the equivalent of the test pipe.  The more mods you have to your car, the more the test pipe will help.

Subject: Broken exhaust stud, 10/18/99L

From: "Rajesh Datta" rdatta@telcordia.com 

I am sorry but I disagree Chris. I just did this job two years back on my previous car. Yeah it took a few days, but mainly cause I broke the stub extractor inside the hole and that sucker was made of some unbelievable material that would just strip my drills. I had the pleasure of doing so with my previous car. Tools you will need, an angular drill sold at Sears and a carbide tip drill? Go to a specialty shop for that as I went thru too many cheap one and just kept breaking them. There is not much you can do, but drill it out and use a thread maker and install a new stud. You will have to take out the header that is a pain, but not so bad, it will have to open the bolts from the bottom of the car connecting the header to the waste-gate. It’s very tight but you can get in there with the Makita angular drill that comes with a cartridge (battery). Use a smaller drill first and then make your way bigger. Don’t be afraid, you won’t hurt the head, when you drill. It might take you a day or so to do it, but in the end , you will save appox $450-500 for the job.

Subject: Re: Header tape, 10/20/99L

From: hensonator@yahoo.com 

>I want to use header tape to wrap my header, anyone had any luck with this? I >am hoping to reduce underhood temps and protect the parts near the header.

----------

I researched using header tape on my 951.  It seems that the tape can reduce the life of the header, especially if you live in humid or salty areas.  It seems that the tape can trap moisture next to the metal or something like that.  This probably happened while the header is cooling down since there can't be a whole lot of moisture around an 800F piece of metal.  Also the tape causes the metal to operate at a higher temperature than normal since it prevents the header from dissipating heat.

Apparently a much better solution is to have the header ceramic coated on the inside and out.  Coating the inside reduces heat transfer to the metal, lowering its temperature.  Coating the outside reduces transfer away from the header, reducing the ambient temps.  I understand that this combo results in header metal temps that are fairly normal.  And header life is actually increased since no gasses actually touch the metal.

Several shops offer this service.  I think it costs about $200 or so to do a set of headers for our cars.

Subject: Re: R&R of 951 exhaust manifolds, 10/20/99L

From: "Clark Archer" porsche951@austin.rr.com 

It appears there is no secret to reinstalling these things.  (Darn!)  I have used the double-nut method to remove the studs in order to get the manifold out.  It seems that removing the oil filter makes it easier to remove the 1-4 pipe.  The real issue for me has always been trying to get the flanges to line up to the head upon reinstallation and it seems that this problem is exacerbated by the bottom flange of the manifolds hitting the crossover pipe flanges, which is why I thought loosening the crossover pipe might help.

It seems the only way to get these things back on involves pry bars and even jacking against the motor (after loosening the motor mount) in extreme cases. Given the frequency with which these manifolds develop leaks I am leery of using too much force with a pry bar.  It is amazing how easily these things go back together if you bolt the manifolds to the head while it is removed from the motor. ;-)

At any rate, it seems that my reason for contemplating removing the headers (leaking rear cap on lower balance shaft) may actually not exist.  It just seems that there was too much oil to have come from that little cap.  The area was covered in oil though, so I've cleaned it up and attempted the 'flat rate' repair method (see archives) with some high temp silicone for now, but it appears the real leak may be from the oil pan gasket or the rear main seal.

Subject: RE: Exhaust temps, 11/24/99L

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

Due to variations in probe placement and engine type, there is no one optimum EGT.  When I tune race motors we go for maximum temp obtainable and then richen a step or two. The temperatures rise as you go leaner under heavy load (high gear, full throttle, bottom of powerband) and then fall when too lean.  Start rich, lean out in tiny steps 'til you get a lower temp under exact same conditions, then richen back a bit.  I've seen optimum temps from 1100 - 1400 F on various engines. No, your pistons will not melt... UNLESS the temps go "over the top" and begin to fall.  Then all kinds of ugly things can happen.

Racers say  "lean is mean".  It can be a little faster, but watch out! It'll bite ya! Mixtures maybe 5-10% rich compared to optimum HP will often yield the same overall performance while leaving a margin of error for those delightful (FAST!) cool, low humidity, high-barometer days!  ESPECIALLY IMPORTANT WITH Turbos or other cylinder-pressure increasers. Like nitrous, f'rinstance.

PS - Learn the art of reading spark plugs - it's still the best way to tune if you have the correct procedure, magnifier, and plug heat range.  Champion and others have extensive info on this...

Subject: Re: exhaust test tube, 11/30/99 951

From: Fireball fireball@funtv.com Jim Richmond

>My '86 951 was just diagnosed with the same broken CO2 test tube.  What were >you told about it?  My mechanic has estimated the repair at $190, but I would >love to fix it myself, if I can find the part.  Any assistance would be >appreciated.

----------

Unscrew the fitting from the crossover pipe.  Cut it off above the fitting about an inch, flatten it and MIG weld it shut.  If you are MIG impaired then cut it several inches above the fitting, flatten it and bend it over on itself several times and squeeze it in a vice.  Both work because I welded one and the PO did the crimp job on my track car.

----------

From: Seth Rude944@aol.com 

As a VW tech, I use the tube to set the basic settings on VW's old miserable fuel injection. Our injection systems are far superior and for the most part, do no require re-setting CO mixture to set the idle speed... a good guess is usually spot on. Porsche's Motronic figures the rest out That being said, I cut the tube and folded it to prevent exhaust leaks. The tube also seems to harden the oil pan gasket, causing it to leak. I find we are better off without it! Any thoughts?

PRIVATE
Description 


AVAILABLE FROM KEN BROOKES TUBULAR TECHNIQUES 
SPECIALIZED STAINLESS STEEL EXHAUST FOR STREET AND TRACK 
ON SALE!!! 
944 304 STAINLESS STEEL HEADERS $590 (list $690) 
944T 304 STAINLESS STEEL HEADERS, CERAMIC COATED $750 (list $980) 
'78-'89 911 304 STAINLESS STEEL EXHAUST, SINGLE OUTLET $695 (list $790) 

'78-'89 911 304 STAINLESS STEEL EXHAUST, DUAL OUTLET $750 (list $890) 
'84-'89 CARRERA 911 304 STAINLESS STEEL EXHAUST, DUAL OUTLET $795 (list 
$950) 
'73-'74 914 2.0L 304 STAINLESS STEEL EXHAUST, DUAL OUTLET $650 (list $795) 
914 TURBO KIT. $CALL! 

WE ALSO OFFER: 
Custom design and fabrication. 
Roll cages design and installation. 
Turbo kits design. 
321 Stainless Steel Exhaust. 
Titanium Exhaust. 
Exotic metals welding and machining. 
CALL US TODAY ! 805 644-0123 


Subject: Re: Cat removal, 1/28/00 L

From: "Barry Lenoble" lenobleb@symbol.com 

>Will I see any benefit from removing the cat'?

----------

Benefits:

  -Less weight (for my car, the test pipe was about 20 lbs less)

  -Slightly more power

  -Slightly more noise

Disadvantages

  -Some people have had resonance problems

  -You MAY not pass emissions tests

I've run my exhaust stock, cat bypass and muffler, cat bypass, no muffler. Without the muffler it's too loud for the street. With the muffler and no cat, you barely notice a sound difference. Without the muffler the boost comes on much faster. And it sounds more like a racecar.  It's still relatively quiet, I can run at Lime Rock (a muffled track) and not break the sound limits.

Subject: Re: CO test pipe cap, 2/4/00 L

From: "TurboTim" timer1@home.com 

James Herndon James.Herndon@alltel.com wrote:

>I know this is a worn out subject, but did anyone ever figure out a good way to >do this?  Also, what size is the threaded part at the bottom (that would help >in finding some sort of cap).  I have a new crossover pipe but no CO pipe (they >list for over $100).  The last 2 welds on my original crossover pipe have blown >right back out.

----------

This might help.  Remove the CO sampling tube and cap off the crossover pipe. Remove the cap from the actual tube. There is a small fitting that slides over the end of the tube that helps it seal against the crossover pipe. Keep this (you will need it). I then used a ball-bearing from the fuel rail cap (had an extra one) to fill the hole in the crossover cap. In order to make this work and have a tight seal you need to.  Grind the little piece of the sample tube fitting (about 1/8 inch of the 3/8 inch piece). Put this in the CO sample fitting on the crossover pipe. Put the ball-bearing on top of this and finally the cap. Tighten it down. Problem solved. I did this to my car and it has held up quite well and no leaks!

Subject: CO pipe cap, 2/6/00

From: James Herndon James.Herndon@attglobal.net 

I think I may have found an easy solution.  I was in Pep Boys last night and saw metric thread lug nuts.  I bought 2 sizes since they were $2 each and I couldn't remember what size the fitting was.  Turns out that an M14-1.50R fits perfectly. I'll try it and let everyone know if it doesn't work.

Subject: broken exhaust studs, 2/20/00

From: "Paul Guard" gears@gte.net 

The problem with the "easy-out" design is that it tends to expand the end of the broken stud.  It's a very fine line that you walk when using these, straight out of the box.  The following procedure is meant more for experienced mechanics than for first-time tinkerers:

The easy-out needs to be modified by grinding the flukes just above the "effective useful diameter".  If modified properly with a flat-sided stone or die grinder, a flat "step" is left 1/8" - 1/4" above the effective diameter, which acts as a "stop" when the easy-out is screwed down into the broken stud.   When modified correctly, the flukes will bury themselves down into the stud, rather than just expanding the end of the stud.

Individual easy-outs can be purchased from whatever outfit carries Cleveland brand drill bits, so if you "over modify" the first easy-out, replacements can be purchased for about $2.  For exhaust studs, get a handful of #3 & #4 easy-outs.  This way, you can modify each one with a progressively larger effective diameter, which leaves you well prepared for the next of these "nightmare" jobs.

1) Use a die grinder (or high-speed drill with small grinding stone) to put a "cup" shape onto the end of the stud.

2) Use a small diameter COBALT bit to drill in EXACTLY the center of the stud.  Drill the full length of the stud.  The smaller the diameter bit that you start with, the more centered your final hole will be.

3) Use progressively larger bits to enlarge the diameter of the core hole, but leave enough meat that the easy-out won't expand the stud when you're trying to remove it.

4) Modify the easy-out, and begin to install it.

5) Heat the head the most effective way possible --- either with some type of torch, or preferably by running the engine.

6) Remove the broken stud without breaking the easy out in the process.

Subject: Re: 944 Turbo test pipe, 2/22/00

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

I got my test pipe from Huntley Racing ($225) and the pipe they sell is the Bursch pipe.  Also, I got mine JET-HOT coated ($120) with 2000 degree ceramic coating for longevity reasons...all for half the price of a B&B Triflo stainless steel pipe ($690).

----------

From: "Morgan Bullard" mjbullard@mediaone.net 

I got mine from German Parts and Restoration for $190.  I also bought the autothroity chips at the same time.  The main advantage of the test pipe is spoolup time.  It didn't seem to make much difference in terms of horsepower.

Subject: [951] re: Exhaust Manifold Replacement, 3/8/00

From: "Aaron L. Lopez" aaronl@locomp.net 

Try putting them on while they're not connected to the lower flange.  If they're still connected there, then you're battling trying to torque the manifolds against the rest of your exhaust system.  Be warned, because after connecting the manifolds to the head, it's somewhat difficult to get to the bolts on the flange side too.  You essentially have the same problem on the other side of the manifolds.  You just need to take the lesser of two evils.

Secondly, you probably won't want to hear this, but whenever I take the manifolds off, that "usually" means that my head is coming off.  I've always put the head back on "carefully" with the exhaust manifold already attached, then just insert the bolts connecting to the flange.  I know that there's not enough room to slide the manifold between the bolts and the sidewall while the bolts are in.  This causes you to attempt what you're trying right now.  The holes don't line up right and you literally need to bend the unbendable just to get a bolt in.  Another option is "creative prying".  Use your imagination and devise something that will pry the manifold into place.  Be careful.  I know that a prybar or a hydraulic jack and a 2X4 can be very handy in some instances.  Also, this sounds juvenile, but don't tighten anything until all of your bolts are in place.  You'll need the extra play to get bolts in elsewhere.   I hope something in here helps.  Usually in instances like this you just need some encouragement.  Or maybe I'm just full of it and there's a really easy way to do it that I don't know about.

Subject: [951] Re: Type of metal, 3/15/00

From: WYNNCLAIMS@aol.com 

<< What type of metal is the exhaust system on the 944?  Specifically the crossover pipe on the 951. >>

The pre-cat exhaust parts on the 951 are a very poor grade of stainless. I call it dirty stainless steel because of all the impurities you get when it's welded. I figure you need to weld it which is why you ask the question. If you do need to weld it, clean it spotless with a wire brush, (stainless would be the best) and V groove the break, us .025 stainless rod, and trigas. 

Subject: [951] Re: new exhaust to get more rumble? 3/29/00

From: "Robert W. Bausum Jr." rwbausum@bellsouth.net 

I have a 2-1/2 inch FlowMaster on mine.  Cost $130 with a nice chrome tip.  Sound is good.  Test pipe is waiting to be installed.  Then it will sound great!  

Subject: [951] Re: plug for exhaust pipe smog check tube? 4/18/00

From: "James Herndon" James.Herndon@alltel.com 

I used a steel wheel nut (closed on the end) with metric threads to screw down onto the fitting.  The sad thing is that I cannot remember what size it was.  I guestimated and bought 2 or 3 (stupid me left the x-over pipe at home).  They were only $1 each at Pep Boys and one of them worked.

Let me know if you really cannot get the right size.  I may still have the packaging for the nut somewhere.  Also, I was doing this on a new crossover pipe, but I think you can still screw one down where a CO test pipe has already been.

Mike wrote:

I emailed BB Tri-Flo and asked them the following question.  The BB cat-by pass is about $650.

MY QUESTION -

Please explain what is different, other than the price, between your test pipe and others I have seen.  I have a 1988 951.

THEIR ANSWER -

What others have you seen? The primary difference is material -- ours is T-304 stainless steel.

MY RESPONSE -

I am most familiar with Bursch, they only cost $225.

THEIR 2nd ANSWER -

The Bursch is mild steel. Considering the heat that the turbo produces a mild steel cat-test pipe will last less than a year.  Contact PowerHaus at 480-921-0921 for a non-bias opinion.  Thanks, Rob

Subject: [951] Re: Huntley 0-Restriction Muffler, 4/20/00

From: "Derrek Khajavi" huntleyracing@home.com 

OK we have 3 sizes: 2.5" (used on most 944's), 3.0", and 3.5".  These mufflers are intended to bring a open pipe 951's db level down from 105db to 98db or so. Many tracks now have a 98db limit and so we did lots of testing a few years ago to find a muffler design that would make our racecars legal without stealing any HP.  These are very much a race piece.  They are unpainted, have no brackets, and require welding to mount.  They are also very cheep at $65-$80!  Now for street use my opinion is as follows: With a cat run one of my mufflers in the stock location in back, with no cat run one in the stock location and one where the cat used to be.  Any other configuration is just to loud for the street unless you like that sort of thing.  As far as HP gains, there will be a slight gain over the stock muffler and a large gain over the cat.  Hope that clears things up a bit.

Subject: [951] RE: 951 Test Pipe, 4/25/00

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

You can get the Bursch pipe from GPR for $199.  That's what I did for my son's car.  We then had it coated with ceramic coating that is good to over 2000 deg F and guaranteed for three years.  So far after 6 months it looks like new.  Total cost was about 1/2 the B&B.  If you prefer stainless you should be able to purchase the B&B for less than $500, not the $650 list price.

Subject: [951] RE: 951 Test Pipe, 4/25/00

From: "Keith Belcher" kbelcher@dosterconstruction.com 

I have had a Bursch test pipe on my car for almost two years and there is still some original paint on it and just a little surface rust in a few spots. Based on its current condition, I expect it to last for at least another 3-4 years. I was told when I bought it that the typical life span was 7 years if you live in an area that doesn't use salt in the winter. Is it pretty? No, but who sees it besides yourself and a mechanic, if you use one.  But then, the SS original is dull and dirty too.


Keith '87 951 with ugly test pipe

Subject: [951] Re: 951 Test Pipe, 4/25/00

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

Why don't you guys just hollow your cat. pipe. It is free and it won't rust.  There is a little bit of work involved but it is definitely not $200 worth.

Subject: Re: [951] Re: 951 Test Pipe, 4/25/00

From: "TonyG" toeknee@brandx.net 

There's a big difference between a hollow cat and a test pipe.

Go to: http://modigliani.brandx.net/user/toeknee/exhaust.htm 

You'll see that the big reason people want a cat test pipe is to eliminate the section of flattened out exhaust pipe.  This flattened out section is very restrictive.  In the case of my former 951, which had extensive modifications, the difference between a stock pipe with a hollow cat and a test pipe was about 40HP to the wheels.

On stock cars the HP gains are less (usually around 15HP to the wheels).

The more modifications you have, the bigger the difference the test pipe will make.

From: Donald R Langley Donald.R.Langley@aero.org 

Subject: [951] CO test pipe fitting is 14 x 1.5 mm, 5/8/00

Then I went to the local auto parts store and bough a package of 14 mm x 1.5 thread lug nuts ($6 for 4) and it fit perfectly.

Subject: 944 Turbo exhaust header repair, 5/10/00

From: "Chris Cervelli" porschersr@earthlink.net 

Since it seems like almost every 944 Turbo has cracked headers these days, Technodyne now offers a header repair service.  For $450 you get the following done to your headers:

All heat shields removed.  (optional on 1-4 header)  ALL cracks welded by a professional aircraft certified welder.  Typically the 2-3 header has 4 cracks.  Mounting holes enlarged on 1-4 header for easier re-installation.  The headers will be HPC coated in silver.  HPC is a heat barrier type coating that also offers excellent corrosion resistance.  2 year guarantee not to crack again.  The headers shipped back to you via UPS ground.  Turnaround time will be about 1 week.

I will also be offering an exchange service for faster turnaround time.  Please note this service only applies to headers that have the expansion bellow on the 1-4 pipe.

Technodyne can be contacted at:

www.Technodyneracing.com

porschersr@earthlink.net

phone 480 804 9700

fax 480 804 9703

Subject: 951 Exhaust Header FAQ – Draft, 5/12/00

From: "Vaino Narma" vaino@narma.com 

I've begun to write and publish a FAQ on the 951 Exhaust Header.  Given all the question I, and other have had on this, I thought it would be a good thing.  Below is the link.  It has lots of pictures, including the customer header I had built.  It still needs lots more info, but I'm working on it.

http://www.narma.com/porsche_951_exhaust_header_faq.htm 

Subject: [951] Re: test pipe, 6/8/00

From: "Tom M" tmgee@iname.com 

The test pipe made a noticeable difference in my car. Good bang for the buck, easy to install, not too loud.  Mine was a bursch from Huntely Racing.

Subject: [951] Re: test pipe, 6/9/00

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

Anything you can do to increase the airflow on a turbo car, do. My 952 got a little over 20 hp which figures, with a ss test pipe (a good idea whatever brand) to $10/hp, a reasonable cost for upgrade.

Subject: Re: Engine power loss troubleshooting? 8/14/00

From: Blaszak Precision Motorsports mblaszak@kos.net 

Wes Shew wrote:

<< Got my S2 on the DynoJet. It's all stock but for aftermarket cat-back exhaust. Bad news is I'm down 46 hp and 22 lb-ft at the flywheel! Good news is I can't wait to find the problem and get all that power back!!

----------

Just for laughs throw your factory exhaust back on.  Bet you will find the missing HP.  Most aftermarket exhausts sound good but don’t do Jack for the performance.

Subject: Re: Speaking of Cats... 8/24/00

From: Dan Nguyenphuc danno@smartlink.net 

<< Does knocking out the cat, actually improve HP? Does it hurt backpressure? >>

----------

Typically improves torque & HP at high-end, hurts low-end torque. This would give you a slower-accelerating car, with higher top-speed. 

<< Don't buy a cat that isn't designed for your Porsche BTW unless you want to risk breaking the pipe at or near the weld. >>

----------

I think this would be more related to the quality of the welding job than anything else. Steels come in a variety of alloys and selecting the proper rod/filler material is very important. The shielding gas used in MIG/TIG welding must also be of the proper mix for the metals used (typically 25/75% argon/CO2, but helium is added for stainless content). Gas-welding (oxy/acetylene) is old age and shouldn't be used for a high-strength weld on thin steel tubing because of the contamination and the resulting brittle weld.

<< Back to the subject at hand, when the pipe broke in front of the cat, I've had practically zero backpressure.  Low RPM torque dropped noticeably, not much.

----------

If you're going to remove the cat and the exhaust restrictions, you should re-time and advance the cam about 5-degrees. This will shift the torque-peak (which will be higher now because of the increased flow), back down the RPM-range. Your new power-peak will probably be lower than with stock cam-timing, but higher than w/o free-flow exhaust. 

Subject: [racing] Re: A ? on supertrapps, 9/6/00

From: mike piera AnalogMike@aol.com 

<< I hope I don’t insult you by asking this question. I have a super charged Porsche Boxster and was thinking of using supertrapps as a replacement muffler system, my question is: do you think this muffler system is ok for this applycation? I mean, do you think it would work as far as better sound and a bit more HP. any input is appreciated. >>

----------

Funny you should ask, I was just reading an article in Inc. Magazine about a guy who has been building (trying to build!) flying cars for 40 years. He is the guy who developed the supertrapp, for his rotary hovercraft type engines. He sold the supertrapp company for $$ to dump into his flying car R & D.

These mufflers are basically useless for Porsches, you have to add so many disks to get power that there is no muffling. I ended up running nuts as spacers to space out the last 3 disks even more, basically an open supertrapp with an end plate, just meets the 103 dB limit that SCCA has at all events.

See my racing web site for dyno comparisons of supertrapps vs stock and open supertrapp on my 2.7RS.

Subject: [racing] Re: A ? on supertrapps, 9/7/00

From: mike piera AnalogMike@aol.com 

Steve Van Ingen srvaningen@peoplepc.com writes:

<< While I agree with your assessment of the Supertrapp for use on normally aspirated P-cars, this guy is talking about a blown Boxster. I think the same rule would apply as with a turbo car, "less backpressure = more horsepower". I have found this to be true with all forced induction engines. >>

----------

On a turbo they would work OK as the turbo is the REAL muffler, and you can run the supertrapps just about open. The 962s and other GTP turbos at the vintage race last weekend had no mufflers and were quiet. I don't know enough about superchargers to make a guess. I think the supertrapps have a lot more backpressure than a stock muffler when they have few enough plates to quiet a normally aspirated engine. May be OK with supercharger, only the dyno will tell! 

Subject: [951] Re: Test pipe, 12/4/00

From: "Matt Lemons" lemonsmatt@hotmail.com 

I believe German Parts & Restoration has the cheapest current price - $199 www.GPRParts.com next is probably Europroducts at $219 www.911-944.com both suppliers carry the Bursch pipe and prices are quoted from the Dec. 2000 Excellence.

Subject: Re: gutting a cat(alytic converter) 12/7/00

From: Markus Blaszak mblaszak@kos.net 

Gotta agree with you. I agree with the application of the 2-stroke engine.  When I raced Motocross I had a YZ with a tuned exhaust pipe that would kick some real ass.  My Polaris sled did the same and a tuned exhaust on the 2-stroke engine made some real increases.

With the 4 stroke any exhaust restriction seems to hamper performance.  If a tuned pipe on a 4 stroke was beneficial, I am sure that some racer somewhere would be using it. All the 944/951/952/944'S race cars that I know of either have 3.5" or 4" straight exhausts.  No cat, no muffler, no crap.  And that includes Spenard 1990 Turbo Cup car.

Subject: RE: gutting a cat(alytic converter) 12/7/00

From: Dan Dalen dandalen@charter.net 

I saw the best (most extreme) example of this on a race car. It was on a 951 and came off the turbo and exited out thru the fender behind the front tire.  It looked to be about 4" in diameter.  It was about 2-3 feet long at the most.  Sounded Gooood..

MESSAGE:   (#5892) Re: Help w' 89' 951 cracked header, 12/17/00

AUTHOR:    Matt West matt.christy@gte.net  

Contact http://www.technodyneracing.com they advertise header repair and custom fabrication for the 951. They should have your answers if they are as cool as their website implies. 

MESSAGE:   (#6421) Re: 944 Turbo Exhausts -- TriFlow! 1/1/01

AUTHOR:    dan porsche9@pjsnet.con  

I just had to replace the muffler on my 85' 951 {yes 1985 there was 52 US spec 951's made in 85' and mine being #13} all I did was order a universal "flow master" from "summit racing" got it on a Christmas sale for $52.00,and boy does it sound mean {verry deep tone} it lets my turbo spool up about 200 RPM sooner. The biggest downfall to it is above 6000RPM you can hear the turbo's whistle, and it does resonate inside the car at idle. But it is cheep sounds good and helps performance a little. 

Subject: Re: Exhaust seals, 1/16/01

From: Doug Donsbach dldonsbach@mindspring.com 

<< Several exhaust seals in my '86 951 are hollow metal rings that fit into o-ring grooves and crush slightly when the flanges are clamped.  Neither the Porsche Workshop Manuals or Haynes Manual provide any info about these.  On one hand, I presume that they are not reusable since they deform slightly.  On the other hand, who would design an exhaust system that uses several $25 seals?  Am I missing something?  Also, should these seals be mounted dry or coated with anti-seize? >>

----------

In general these type of crush rings are not reusable. I'd be especially sure to replace any before the turbo or wastegate just to keep from having to chase any performance problems. However, you can get away with reuse between the muffler and the cat.  You should use them dry.

Subject: Re: Exhaust seals. 1/16/01

From: Michael Louie Gohim@aol.com 

The crush seals are not meant to be reused.

Since they move as they expand, and contract with heat cycling, and moisture is not a problem, I would not expect any problems with the rings corroding to the other metal that makes up the flanges.

My 81 924 has the same $25 aluminum rings at the junction of the exhaust manifold to the collector pipe.  From looking at the parts books, I can see that the 931, and 911s also use a number of these parts.  I have not found any other sources for them, so your best bet for replacement is one of the "discount" authorized Porsche Dealers who advertise in EXCELLENCE.  I have ordered from Carlsen, and Sonnen motors here in No.CA, Scottsdale in AZ, and Northland (back east somewhere) all with good results.

Subject: Re: Exhaust seals, 1/16/01

From: "John Hajny" REDL944@aol.com 

Those seals are used throughout the updated exhaust. They seal well, and never blow out. Porsche is not necessarily concerned with whether it costs you $100 every time or not. They like things to work.

No problem using never-seize. Smart even! You might get them out undamaged that way, then you can turn them over and crush the other face, eh?

Subject: Re: [951] Exhaust seals, 1/16/01

From: "Bill Shook" billshook@mindspring.com 

They go in dry...and if you don't want exhaust leaks that deprive you of

boost pressure....replace them every time you remove them.  The ones on the

pressure side anyway.....downpipe one I never change.

Subject: Re: Exhaust seals, 1/16/01

From: Doug Donsbach dldonsbach@mindspring.com 

In general these types of crush rings are not reusable. I'd be especially sure to replace any before the turbo or wastegate just to keep from having to chase any performance problems. However, you can get away with reuse between the muffler and the cat.  You should use them dry.

Subject: Re: Exhaust seals, 1/17/01

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

<< The ones that I recently purchased from my local dealer fit between the turbo and downpipe and the other end of this pipe.  They wanted to charge me $28 but lowered it when I complained.  They ordered them special for me and, unfortunately, I ordered an extra set for future disassembly. >>

----------

Yeah, it looks like Porsche list is $25 or so. On stuff like that you may give us a buzz next time because we can do the exact same seal for $7.95.  Maybe we can help next time.

Subject: They are resuable...., 1/17/01

From: Marc Thomas mmthomas@ix.netcom.com 

.....do not coat them with anything...you can use silicone to keep them in

place as you work though.

Marc M. Thomas, DEVEK, 650-592-5287 phone, http://www.devek.net 

Subject: exhaust seals, 1/18/01

From: "George Mouer" gmouer@microera.com 

Nope, those seals are for one time use only.  They crush on tightening to form the seal.  They may reseal if reused and still in decent shape, but that’s not the intention.

As for the price etc., seals such as these are common in many cars and it may be worth a trip to a larger muffler shop to see if they have some equivalents, no doubt much cheaper.  Every car on the road has multiple pipes and the resulting seals, so its not brain surgery.

The anti-seize compound would no doubt "bake" quickly, besides the fact the seal would be crushed anyway if you wanted to reuse it.

Subject: Re: Broken Exhaust Stud on 951, 4/8/01

From: "Tom M'Guin" Tmgee@iname.com 

Might also want to try snap-on's CG500-21--a serrated collet stud remover used for unthreaded studs or studs with insufficient threads to grip.

Subject: [racing] RE: a/f gauge and egt gage, 4/12/01

From: "Walter Fricke" FrickeW@ci.boulder.co.us 

Here is what CMW has to say on its website:

"A way to keep your eye on Detonation Problems is with the use of an Exhaust Gas Temperature (EGT) gauge. The sensor should be placed 1 inch from the exhaust port on the header or manifold. We suggest using one sensor per cylinder, but having one or two on the center cylinder(s) of your engine will do. Number 2 and 3 on four cylinders, 2 and 5 on 6 cylinders, and 2 and 6 on eight cylinder engines. The reading will be actual temperatures of the exhaust, not like the results from an air to fuel ratio sensor, which is "after the fact" on exhaust readings. The temperature on a normally aspirated engine should range any higher than 1340 to 1370 degrees Fahrenheit, any higher can cause severe damage to the motor. If temperatures must run this high, the engine must have heat bearing (ceramic) coatings. Turbo engines will range from 1400 to 1650 degrees (These are consistent temperature readings). "

This fits with my experience with normally aspirated engines, though I didn't run my EGTs way up just to experiment to see what it took to burn holes in things. I'd be interested to know if, as implied here, you can run higher EGTs in a turbo without ceramic coatings (and why), or didn't he mean to imply that.

Subject: [racing] RE: a/f gauge and egt gage, 4/12/01

From: "Jeff Shyu" jshyu@greenbergfarrow.com 

I have yet to take the car on a dyno, but will be soon.  the car was *finished* and running less than a week ago.  I'll start scheduling dyno time as soon as I can get my 5th injector switch hooked up.

The EGT to watch out for, from everything I've gathered, is 14-1500 on an air-cooled engine.  1500 and above, you start melting pistons.  When I was running the turbo on a completely stock 914 D-jet setup, I was getting 1400 on long pulls with the turbo set to 3 PSI.  I've since then put in a rising-rate fuel pressure regulator, and the EGT dropped to a rock solid 1200 on a long pull at 4.5psi.  I think with some tweaking, that setup will allow me to run safely up to 7psi, and with the additional injector, I *should* be able to get up to 10 PSI (for daily driving).

As a point of reference, the Toyota Supra crowd, when they tune a car for BIG hp (ie, 1000+BHP, or 850RWHP), their EGT's are reading 1600.

Side note, does anyone know where I can find an 8" fan (preferable thicker than 1")?  I need one for my intercooler (hard to get air into the 914 engine bay).  The intercooler actually has 10" clear dimension, but if I get a 10" fan, the shrouding around the fan would extend beyond the IC.  Ideally, I'd like to find something like an 8" fan that's 3" tall.. that'd flow the same amount of air a 10 or 12" fan would.  Please leave Baker Precision out as one of the suggested contacts, I had a VERY, VERY, bad experience dealing with them (not delivering what they promised, and setting me back 2 months by lying to me).

Subject: [racing] EGT and A/F, 4/14/01

From: "Forry Hargitt" forry@germanmotorcars.com German Motor Cars, Inc.

EGT are somewhat misunderstood as A/F ratio is only one of many factors that changes the EGT that you are seeing.  Cam design, compression ratio, ignition timing, cylinder head design and exhaust design among others all play a role in what EGT you are seeing. It is important to have the motor tuned on a dyno, optimizing all variables (which is a never-ending feat) while watching EGT.

We can get cooler EGT by leaning the A/F after we have reached the peak. This is because we know have more air to cool the combustion mixture at overlap.  What you are trying to do with the fuel is prevent detonation (which shows up as high EGT), but you have to know where peak EGT is.  A richer A/F will lower EGT due to the cooling effect of the fuel.

Ignition timing that is retarded too much will give the same EGT as a lean A/F.

When we Dyno a motor, we optimize power while watching EGT.  There are times that EGT are high, and timing or fuel will not lower it.  We then may have to change the cam timing to bring the EGT into the range we like to see.  In my experience on a normally aspirated motor, we like the EGT to be at 1350 to 1360.  This is always a compromise on power output and longevity, as it is not uncommon to find peak power down 2 to 4 percent when using EGT as the determining factor.  We also utilize a laboratory grade oxygen sensor data acquisition system on the dyno, as well as looking at BSFC numbers.

In short, EGT are good to watch as long as you know that the motor was optimized and you are looking at information that has true meaning.

MESSAGE:   (#16479) Re: Broken Exhaust Stud, 4/26/01

AUTHOR:    Roy LaZelle rlazell@attglobal.net 

If the studs are hardened like the ones on Volvos cobolt drill bits work very well. I paid about $5 each for the ones I used. They go through the hardened stud like butter. If you can't get the stud out with an easy out, and you have to tap new threads, a bottom tap (blunt end), will help.

Subject: [951] RE: Exhaust manifold leak...gasket or manifold? 6/11/01

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

You must remove the exhaust header studs from the head to allow the headers to slip past the head. To do this (at least this was how it was on my car, '86 951) remove all the nuts and washers from the header studs (you must remove the washer to get enough stud to protrude through a nut to allow another nut to be threaded on) then put a nut back on and another nut on top of it, then tighten the two nuts to each other ("jamming" them), then use the inner nut to turn out the stud. It's a bit time consuming but fairly straight-forward to do. This method worked very well on my car (except for one stud that was very difficult to move). Note that there is very little clearance for a couple of the studs to come out past the bend in the header, you will probably have to back the stud out until the outer nut gets close to the header then remove the nuts and continue backing the stud out with a pliers (or, if you're lucky, with your fingers).

Subject: Re: Cat crack in half...argh, 8/28/01

From: "Roa, Greg" Greg.Roa@Cinergy.COM 

I don't know if you have done anything yet, but it might be worth checking at this site. www.discountconverter.com.  They have a direct fit converter for $107 I ordered the one for my Audi 4000q two weeks ago.  Showed up in two days, and worked wonderfully.  The quality seems quite good.  Made of all stainless, other than the heat shield, which is aluminized. Was a perfect fit too!

Subject: Re: HELP!!! ASAP Friday night midnight!!! 9/29/01

From: Dave dc944@home.com 

Don't sweat it. I'll bet your looking at the engine in the dark, glowing exhaust manifolds are normal. If your really worried, put a digital voltmeter on the signal wire from the O2 sensor, bring the engine up to 2500 rpm and you should see the voltage toggle back and forth between about 0.2 and 0.9 volts. Anything under 0.5 volts is lean, over is considered rich.

Subject: [951] Re: test-pipe, 10/12/01

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

I don't know the cheapest, but I have data on the Fabspeed unit w/3"test-pipe and 3" cat-back muffler. Material cost is about $1100. Joe Fabiani makes nice stuff and it is aerodynamically very clean and all test-pipes are not so clean.

The difference in pressure drop between Fabspeed 3" and 2.5" from turbo back  (test-pipe and muffler) is approx. 0.5 PSI calculated (1/2 lb. boost). Add to that eliminating the pressure drop of the cat, 2.5 PSI more or less, and total pressure drop decrease is 2-3 PSI and hp increase is significant and the turbo spools quicker.

My 952 got about 50 hp from this upgrade and I out-grunt 3-liter 4-cylinder cars from the corners at the track so torque has picked up, too.  Given this, 3" test-pipe and muffler costs $22/hp which, with a performance chip, is the least expensive $/hp upgrade you can do for 951/952 cars.

Subject: [951] Re: Exhausts...cat back vs. test pipe, 12/10/01

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

The units were wrong on my last post; I work in inches water column (in wc) mostly and meant to say PSI here as follows:

All pressure drops are comparisons between stock 2.5" pipes and 3" pipes:

1. Pressure drop for cat back = approx. 0.1 PSI less (not much change)

2. Pressure drop for cat =2.5 PSI (test pipe has no cat)

3. Pressure drop for turbo downpipe, test pipe and cat back equals 3 PSI

4. Pressure drop from 3" down-pipe approx. 0.4psi

3" from turbo back got 50HP inna 952 w/ k26/8: total pressure drop change approx. 3 PSI.

Subject: [racing] Re: Turbo down pipe, 12/29/01

From: "Derrek Khajavi" huntleyracing@home.com 

<< 2.5" pipe pressure drop is 5 times higher than 4"; neither is too high, actually. >>

---

Well, that's not exactly right either.  The best exhaust for a turbocharger is to start the pipe size at the exhaust side diameter with a quick but smooth transition from that size to a diameter which is 30-40% larger within 8"-14" of pipe length and then maintain that size for another few inches. This system keeps the rotational vortices exiting the turbo from continuing and breaks them up into turbulent flow that travels in a roughly strait path to the exit of the pipe.

Subject: Re: Re:Broken exhaust manifold bolt problem, and jack stand information

From: "Claus Groth" bora450@gte.net  1/5/02

<< 2) replace with stainless A2 quality studs. Use plain washers, spring type lock washers (so BOTH) and nuts for replacement, all in stainless.  4) If you are that lucky that you can get all metal lock nuts in stainless, than use these ISO the spring washer. >>

----------

NEVER NEVER NEVER use stainless steel studs and stainless nuts.  They will gaul and you will NOT get them apart.  It is common practice to use brass nuts on exhaust studs.  Get 8mm all-metal brass locknuts from any Mercedes repair shop. They will probably charge you less than the dealer.

Subject: [racing] 944 manifolds crack repaired! 2/11/01

From: "Deutsch Sport Tuning" Badfish250@netzero.net 

DST has recently offered manifold repair to our list of services. Typical #1-#4 manifold cracks run around $75 to repair. Both manifolds are going for about $125, depending on the severity of the cracking. Please email me for a quote if you have a cracked manifold. We can repair 944 or 951.

Subject: [racing] RE: Aircraft Spuce Supply now has a car racing catalog, 3/31/02

From: Jim Richmond "Capt Squid" fireball@cts.com 

<< Can anyone recommend a particular six-slot EGT setup? >>

----------

I have been a private pilot for over twenty years and it is my experience that airplane EGTs react too slowly for racecar use.  You might get an accurate reading at the end of a long straight but turning the selector knob at warp speed would not be my idea of setting up for the next corner.  Aircraft EGTs are designed for leaning an engine at altitude at a fixed power setting.  The digital ones display all cylinders but cost four to five grand.  Also the probes wear out and are not cheap to replace.

I think the small amount of information gained would not be worth the cost or time invested.

Subject: RE: EGT - Who knows for a FACT which cylinder typically hotter (leaner) than the other 3? 4/29/02

From: "Huntley Racing" dkhajavi@huntleyracing.com 

Get four probes and hook them up to a four way rotary switch so you can select the cylinder you want to monitor.  #4 is the hottest on most cars. The probes should be 1" or so from the exhaust port.

Subject: PORSCHE PARTS - Related to bearings and other things, 4/1/02

From: tedvaughan1@insightbb.com 

One example of the extremely high Porsche mark up for my 951 occurred a few years ago when I had to replace an exhaust manifold. (My prices are not exact but they are very close in what follows.) Porsche wanted $2.78 for each of the 6 exhaust studs and $3.74 for the accompanying nuts for my 2-3 exhaust manifold. Total price = $39.12 for TWO cylinders from PORSCHE !!! BMW uses EXACTLY the same studs and the same bimetalic nuts from the SAME manufacturer. BMW charged 20 CENTS for the stud and 20 CENTS for the nut. TOTAL PRICE = $2.40 for the same two cylinders from BMW !!!  BMW makes a profit on their sale of the parts. Porsche's price was 1630% HIGHER than BMW for the same thing. Guess why I often do not like to buy OEM from Porsche?

Subject: Re: Broken Exhaust Stud, 4/14/02

From: raj datta r_datta@yahoo.com 

Hugh, you don't need to do anything of that sort. I have done this before. All you need is a right angle drill and some good drill bits. You need to take the exhaust manifold off to do the job. Do not use a bolt extractor as they have a tendency to break and are much harder to drill through. Don't ask how I know that.

Start with the smaller drill bit and try to go deep and then move to the next bigger size. Use patience, as I never do and always end up doing things the long

way.  You can find these drills at either sears or home depot.  If you are somewhat handy, your next choice is to take the head off, with the intake side still bolted on to it. That will give you easy access to work on the stripped bolt. Under no circumstances, you need to drop the engine. Trust me, if someone tells you that, they are trying to take you for a ride.

Subject: Re: Exhaust manifold gasket question, 4/27/02

From: "FR Wilk" 944@technologist.com 

<< Since I never pay attention, which way do the gaskets go that are between the headers and the head? Flat shiny side against the head or against the header? >>

----------

From a TSB. There are 2 types of gaskets.

1. Gray composite on one side - steel on the other. This gasket may be installed in either direction, but be sure to install all 4 gaskets in the same direction.

2. Blue coating on one side - steel on the other. This gasket must be installed with the steel towards the manifold side.

Subject: Bosal USA exhaust warranty fulfilled, 6/10/02

From: "Luis de Prat" ldep@earthlink.net 

Just a quick update for those who may recall my failed exhaust situation.  Car is a '83 944 and I had a cat-back Bosal system installed back in November of 97. At the time I paid around $500 for this Belgian-made unit (not made in Canada, as Markus corrected ;-)) with a lifetime warranty If you mailed in another $20.

The car has been living in the Caribbean since '99 and sat for most of '00 at a beachside condo, which probably compromised the durability somewhat, but hey, that's what lifetime warranties are for, right?  Last week it suddenly started to sound like it had no muffler and sure enough, the pipe had cracked off at the inlet and was beyond repair.

I contacted the Bosal customer service department and referenced my warranty. They were courteous and offered to replace the unit free of charge except for shipping to my location.  It came in last Friday (this one made in Belgium also, Markus ;-)) and after a 30 minute bolt-on by a local muffler shop I'm back on the road sounding normal and don't have to spend another $500 on a decent muffler.

Hats off to Bosal USA.  No affiliation whatsoever, bla, bla, bla, just GLAD NOT TO HAVE TO BUY THE DARNED THING AGAIN.

Subject: [951] Re: Exhaust systems, 6/12/02

From: "Derrek Khajavi" huntleyracing@cox.net 

You are incorrect on both counts.  The hard pipes, even on a stock car, make some power since they cause less pressure drop than the factory pipes.  Hard pipes are also far shorter in length than the standard ones and hence have better throttle response too.  Large cone filters with less restriction over the factory airbox, as well as their low heat absorption rate vs. the heat-sink like air box do make power.  The 'hot air' issue is also a fallacy since the under hood temps while in motion with air flow around and through the car are within a few degrees of ambient temps.  All that being said we are not talking about big gains either. Both of these mods are better suited to cars that have upgraded other parts first such as chips, exhaust, MAF etc...

Subject: Re: Exhaust gasket installation procedure needed, 7/5/02

From: "Joe Jackson" joejack951@comcast.net 

<< Can the exhaust headers be removed without removing the studs? >>

----------

Nope.

<< Is there enough clearance to lift them over the studs? >>

----------

Nope.

<< Are there any tips for the procedure? >>

----------

Best way to do it (although I've never had the chance to try the last step) is to first remove the 2-3 header. This can be done by unbolting it from the crossover pipe then removing the nuts and studs at the cylinder head. It will slide right out. For the 1-4 header, unbolt it and remove the studs. You will find it will not come out no matter what you do. To get around this interference, unbolt the passenger side engine mount from the crossmember and jack up that side of the engine by the oil pan until you have the clearance you need. It shouldn't take much.

Subject: RE: Broken Exhaust Manifold Stud, 7/22/02

From: Scott Gomes "Under Pressure" underpressure@attbi.com 

Depending on how much of the stud is sticking out of the head (in this case it does not sound like much) pulling the head may be the ONLY viable option.  Further attempts to "fix" the stud with the head in place could (more likely "will") further the likelihood of damage to the head. Pulling the head and saving it sounds like a better option than leaving the head on and ruining it.

There are many "tricks" to broken stud removal - Unfortunately most require the head to be off the engine. The only way to get the stud out with the head on the engine would require grabbing the stud with a stud remover (if there is enough stud left to grab) and saying a few prayers before you attempt to twist the remainder of the stud from the head.  If you have already done this and snapped the stud flush with the head, then it is time to remove the head.  Again, more likely than not you will just create more damage trying to "fix" the head on the engine.

While the head is off it is worth spending the money refreshing the head (new guides, seals, touch up the seats, and recondition the valves - at a minimum)

Subject: [951] Exhaust Manifold "NUTS" 8/19/02

From: "Patrick Perkins" jjperk1@attbi.com 

Today, I was happy to have used copper 12-mm wrench nuts for the exhaust manifold.  I had all the exhaust parts coated at MicroCoat in Santa Rosa, CA and I finally had the time to assemble the system.  Naturally, the middle manifold was very, very tight.  I had to Dremel out the closed holes about 1 mm on each side.  By taking off the small heat shield near the wastegate, I was able to snake the wide manifold from the bottom.  I could get in the narrow manifold (2+3) as well but it was easier to manipulate the narrow manifold from the top.

When I was laboriously tightening the nuts, I had to back out most of them just to get that ()&*&)(^) middle nut on.  The angle at the narrow manifold is really difficult.

I recommend the copper VW style nuts that Parts Heaven sells.  I bought the whole stock for the three valve jobs I have finished this year including my upcammed S2, a rebuilt head S, and my Turbo S.

Yes, you can attach the split manifolds after the head and cam have been installed.

Subject: Re: Opinions on N/A Test pipes... 9/9/02

From: "Kevin P. Kehoe" kpkehoe@peoplepc.com 

944 NA motors seem to need a bit of backpressure to generate the advertised torque. On my track car, I use a stock tubular header and intermediate pipe. We modified the tail of the intermediate pipe with a 6", slightly conical section to transition from the stock 2 1/8" to a 2 1/2" secondary. I normally run a removable "test pipe" that can be replaced with a 24" "cherry bomb". This bolts up to a 951 rear pipe. The 951 section has all of the necessary bends and crimps to accommodate the rear suspension. It is also made of stainless steel. I have a Boral welded to the end of this.

The car meets the noise limits of Laguna Seca with the glasspack installed (82 db as I recall). Everywhere else, I run the test pipe. The conical section helps retain the backpressure and the car pulls well. With the test pipe, I have met 92 db with no problem, although it is a bit louder to the ear. All-in-all, I don't think I have $300 in the system. 

Subject: [951] Re: reassembly of exhaust, 10/28/02

From: "Philippe Desjardins" pdesj@sympatico.ca 

What worked well for me was to take a drill, and drill through the ring. Use a center punch to make sure that you are centered on the ring. Take a bit that’s just big enough to cut through the ring and not damage the surrounding surface, once the ring has been drilled its easy to remove, Make sure to block the exhaust pipe with rags so no shavings fall into the pipe. (Don’t forget to remove them before final assembly or we will see a low boost posting soon enough.... LOL)

Subject: [951] Re: Stainless Steel Exhaust, 12/18/02

From: "Christopher White" whitechristopher@earthlink.net 

I do have a bunch of the stainless flanges with the O ring groove cut in them. I had them laser cut so that I can make up two-piece cross over pipes to facilitate quick oil pan drops. If you want I can help you out. They are the same bolt pattern and O ring size as the manifold to crossover pipe flanges.

Subject: RE: Head(er) Installation Questions, 12/27/02

From: "Chris White" whitechristopher@earthlink.net 

Tom M'Guinn tomatlarge@yahoo.com wrote:

<< I installed Raceware head studs today and re-installed the (rebuilt) head with a widefire gasket. I torqued the head done as per the Raceware specs, but it looks like those wacky engineers in Germany played another practical joke on me. >>

<< Is it possible to put the headers back on with the head installed?  If so, how?  Do I need to pull the exhaust studs? The cross-over?  Catch a house-fly with chop sticks first? >>

<< If I have to untorque the head, can I re-use the head gasket? >>

<< Am I right to believe the exhaust gaskets should be installed with the all-metal side toward the head? >>

----------

Pull the exhaust studs....its not that bad! And while you are at it run down to your local Saturn dealer (yes, Saturn) and pick up a set of the exhaust manifold studs. They are a perfect fit and they have a little hex type (not really hex but close enough) head so that you can get them in and out easy. This is a mod that any body that has their head off should do!!

Subject: Re: Head(er) Installation Questions, 12/27/02

From: Keith R Hanson hansman@rcn.com 

Tom M'Guinn wrote:

<< Thanks to all who responded. The headers are in. I may need therapy, but they are in. They even lined up with the cross-over without a problem. Pulling the studs did the trick. >>

<< Any tips for installing the cam tower?  Do I need to use any assembly lube or anything on the valves/lifters?  The valves are dry from the machine shop, but the lifters/cam are still lubricated from when they were pulled off. I left the motor with all the pistons half way down, so that I can bolt up the cam tower without worrying about the valves. Is there a tightening sequence for the cam tower, to pull it down evenly? >>

----------

You need Bosch electrical grease or something in the same thickness category. You put a small coating on the lifters, it will hold them in place. Also, when you place the cam tower on don't forget to line up the timing marks before you torque it down. A SMALL amount of Hylomar on the cam gasket will assure no leaks here Be sure all oil channels are un-obstructed especially the check valve at the back of the head.

Subject: RE: Head(er) Installation Questions, 12/27/02

From: "Chris White" whitechristopher@earthlink.net 

Pull the exhaust studs....its not that bad! And while you are at it run down to your local Saturn dealer (yes, Saturn) and pick up a set of the exhaust manifold studs. They are a perfect fit and they have a little hex type (not really hex but close enough) head so that you can get them in and out easy. This is a mod that any body that has their head off should do!!

