
SENSORS
From: Dave Dave_Barreto@bc.sympatico.ca 

Subject: Speed sensor

I've solved my intermittent starting problem at last.  Turned out the molding that held the speed sensor was cracked.  The car would heat up the crack would open the speed sensors would get too far apart: and bang stall. I'm curious how it could have cracked though, when the helpful folk at Weissach Performance took the speed sensor out, the molding broke into 3 pieces which had been held together by the screws. 

Dave, 87 944T

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

From: cwhanlon@eai.com 

To: Eric Taelman eric.taelman@skynet.be 

Subject: Re: 951 power loss: knock sensor

To test the knock sensor, rap on the block near the knock sensor.  Use a timing light to determine if the timing gets retarded (which it should) if the timing doesn't get retarded, then the sensor maybe bad.

christopher hanlon

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

From: "Ramjattan, Lenny PO3" LRamjattan@ESUMIAMI.uscg.mil 

To: "'anthony s'" anth08@hotmail.com  

----------

I'm not too sure what year your 944 may be but if it isn't a 951, then my friend, you were looking at it because you found it. Many manuals may simply refer to the both of them as "engine speed sensors", which is far from it. I have the blue Bosch Engine Management Systems book and the yellow officially released Bosch Motronic Engine Management Systems book. They aren't in my possession because they're at home, not at my work office. However, I recall when trying to troubleshoot a problem that I had with my engine hard starting when cold only. Those two sensors are actually two different sensors. One is an engine speed sensor that uses the actual flywheel as the reference to indicate engine speed to the DME by magnetic induction. The number of flywheel teeth that passes by per second is what it registers. Now, the second sensor is what measures the engine's timing via one single peg that is on a parallel row next to the row of flywheel teeth. (The flywheel teeth are also the same teeth that the starter engages with to turn over the engine.) Every complete revolution the engine makes, that peg swings past that corresponding sensor, sending a signal to the DME indicating TDC. The DME uses this to readjust the timing ‑‑ i.e. retarding or advancing, to prevent knocking and pinging in conjunction with the knock sensor located on the side of the engine block. Now, which one of the sensors is the right one that indicates TDC, honestly I cannot remember.  Again, my books are at home. If you'd like, I can look it up for you.  I'm sure you'd want to save yourself some money by buying one replacement sensor. The other item I can suggest is to just remove both of them and peer down the holes with a small Maglite and see which hole looks empty or clear and which other hole has the flywheel teeth. The one without the flywheel teeth is your TDC sensor.

W A R N I N G !!! ‑‑ Please, please keep all loose debris, tools and screws away from those holes. If anything falls into these holes, you'll have problems galore. So, when removing those Allen head bolts that retain the sensors, keep a good grip on them so as to not let them go bye‑bye down those "black holes of disaster". If you have to leave those holes open for any period of time unattended, may I suggest that you cover them with something like cling wrap or duct tape just to protect yourself and the holes. I don't remember what size Allen key it was but it was metric. I would suggest using one that is fitted into a socket (maybe 3/8'' drive) and either a long, long extension or borrow a bunch of extensions from your friends and joining them all together to make a long extension to get the most torque to remove the Allen bolts. If you try using a standard "L" shaped Allen key, you'll never move those bolts. Furthermore, the space you have between the firewall and the rear end of the engine block is very tight ‑‑ not enough space to fit a large hand to work in. Let me know how it went and if you still want me or someone else in the list to look up which sensor is the TDC sensor versus the engine speed sensor. If someone out there on the list that has the seven volumes of the factory service manuals, please check for this gentleman on what it says concerning the reference sensors. The Haynes manuals don't say crap referring to the sensors.
           Lenny B. Ramjattan

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

From: "Christopher Hanlon" cwhanlon@eai.com 

Subject: Re: Sensory Perception

Neither of the two sensors you’re pointing at are your knock sensor.  The sensor closest to the front of the engine is the temp sensor for the fuel injection. The other sensor is the temp sensor for the temp gauge.  Both sensors extend into the water jacket.

The knock sensor is attached to the deck of the block further back from the two sensors you are pointing to.  It is black and somewhat rounded.  It is bolted to the block by a bolt going through the middle of it.          chris

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

Subject: Re: Speed, reference, and TDC sensors, 6/17/98

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

My car only has two sensors, is this third sensor the oxygen sensor?  The two sensors detect T.D.C and speed. The speed is calculated in the D.M.E by the difference in time between the two sensors.  To test them connect an ohm meter across the plug, it should read between 900 and 1000 ohms.  Are you sure that your fuel check valve is holding pressure?

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

Subject: Re: Speed, reference, and TDC sensors, 6/17/98

From: DAVE superd@direct.ca 

The two sensors mounted together are the speed and reference, the one further down the bell housing is a diagnostic pick up that is not used by the DME.  Take each one out and measure their resistance while wiggling their wires.

----------

From: Chris Hanlon cwhanlon@eai.com 

Some cars have a third sensor that is the TDC sensor (position next to the speed and reference sensors.  This sensor has a plug attached to the rear of the camshaft housing.  It is so a shop can easily obtain TDC on the crankshaft without peering down the inspection hole.

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

Subject: RE: Reference Sensors, 7/1/98L

From: "George Beuselinck" georgeb944@popline.com 

When you say the sensors that you bought are shorter, do you mean in length?  If so, that could be your problem, the clearance between the flywheel/starter ring gear and the sensor is very critical at 0.7 mm.  A clearance greater than that will mean that the DME is not getting pulses from the flywheel sensor or the TDC sensor...

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

Subject: Re: Reference Sensors, 7/1/98L

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

The sensors should measure between 900 and 1000 ohms across two of the connector pins (the other pin is for the shield wire). They are merely coils of wire and if the above measures correct then they are O.K.  After replacing the clutch in mine I adjusted the sensors to the highest setting so they would not get hit (see Jim Cooper) and they worked fine so I haven't adjusted them since.   Check you have them plugged into the right socket, if you are unsure I can check mine and let you know which one goes where.

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

Subject: Re: Reference Sensors, 7/1/98L

From: "Clark Fletcher" fletch@twave.net 

The procedure for setting reference sensor clearance in the shop manual tells you to set the clearance to 0.8mm. It recommends using an old sensor with a 0.8mm washer glued to the end of the sensor, install it into the sensor block, adjust the block down until the washer comes in contact the flywheel, and then lock the bracket in place. Remove the sensor with the washer and install the new sensor and you're there. I learned about this trick some time ago before I even had a shop manual. I cut the head off an old sensor, glued a 0.8mm washer to it, and I keep it in my toolbox with all my other special 944 tools. 

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

Subject: Re: crank position sensors, 9/6/98L

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

There are two crank position sensors at the rear of the engine, check that these are O.K (900‑1000 ohms) and that they are plugged into the right sockets (the two of them are identical) if unsure try swapping them around.  They give the speed and position information to the D.M.E.

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

Subject: TECH: Flywheel Sensor Replacement, 2/17/99L

From: "Clark Archer" clark.archer@usa.net 

Here is the procedure to replace either of the two flywheel sensors while the engine is still in the car.

Tools:

10-mm socket and ratchet, I used a 3/8" flex head

3/8" wobble extensions and/or u-joints

Parts (944 Turbo, 1987)

944 606 115 00 (qty 2, both are identical)

1. Unplug both sensor connections at back of intake manifold and move aside.   It is helpful to mark which is which because the sensors are the same.

2. (Optional) Remove the O2 sensor connector from its bracket, unplug, and move aside.  This seemed to make access to the bolts easier.

3. The sensors are held in by bolts with 10-mm heads.  Once you get the socket on the bolt, they come out easily.  I actually only replaced the rear (speed) sensor, and it had a funny shaped washer under the sensor, so be prepared for this so you don't drop it.  There may be a similar washer under the front sensor.

   WARNING:  DO NOT DROP THE BOLTS INTO THE BELL HOUSING THROUGH THE ACCESS HOLE!

4. Twist the sensors while removing, because they may be stuck in the bracket.

5. Insert the new sensors; again you may need to twist a bit to ease installation.  It may help to keep the washer aligned with the sensor so that once the sensor is seated you don't have to fight with the washer.

6. Reinstall the bolts and torque to 6 ftlbs.  The factory manual does not mention Loctite.

7. Reconnect O2 sensor and both speed sensors.

Subject: Re: 951 temperature sending unit, 4/10/99L

From: "F.R. Wilk" the_b_o_r_g@geocities.com 

Correct. The gauge's temperature sender is the small one hiding under the rubber throttle boot nearest cylinder no2.

Grounding the sender makes the gauge peg at full scale. I have an early 944 with no lights. From your question, I guess there is a light for full scale on later models. It should go on then.

Subject: Re: Speed signal getting lost, 4/19/99L

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

The transducer is the sensor at the gearbox. If it is getting +12v then the supply fuse (page 210 Haynes) must be OK, the output is a pulse much like a distributor low tension output.  The speedometer has a pulse counter for the speed measurement that converts this signal to analog needle action much like a tachometer.  The mile counter is a pulse driven stepper motor.  The cruise control measures the pulse count per second and adjusts the motorized output according to the error value detected (difference) the signal from the transducer is a weak pulse (signal, not power) and it is possible that wet wiring could effectively "kill" this signal. The signal connects to the speedometer and the cruise computer.  You could check the wiring with a meter to make sure it is continuos and not shorted to ground.

The diagram in the Haynes manual refers to the cruse as a "thermostat" which is a mis-translation from the German title of "tempostat" which to the rest of the world is simply cruise control.  Does the speedometer work if the cruise is disconnected?  Have you removed the sensor and checked it? If you connect it correctly you should be able to turn the shaft and see the output go high-low etc.

Subject: Re: [944-na] Engine Temp Sensor, 8/31/99L

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

Attached is a message I saved from Robert a while back, it may help, if it tests OK why replace it.

From: Robert Fonte robert@viper.net.au 

>Just posting this info for the benefit of any one having idle problems.

>

>My 83 944 has been having a intermediate idle problem for the last 3 months. >Some days it would be fine, other days it would be real rough, and sometimes >even a touch of black smoke from the exhaust when cold running to rich).

>

>I replaced the Engine Temperature Sensor today and now the motor is running as >smooth as a kitten, plus more power. The funny thing is when I tested my Engine >Temp Sensor by putting my DVM across it read OK, but because I was having a >intermittent problem I still suspected the sensor was playing up.

1  Sensor is located right near the throttle body under the main (big) hose to the air box.

2  Cost= approx $25 US).

3  Easy to replace, just need a 19mm ring spanner + remove main Airbox hose to get spanner in.

4  No I did not have any other engine management problems.

I don't recall the ambient temperature outside because the problem was intermediate, ie sometimes the problem occurred when it was hot & cold outside.

5 I had loss of power across the whole rev range on hard acceleration.

Sensor readings should be (from my Haynes Manual)

        Non-turbo    59-86F(15-30C)= 1.45 to 3.3 K ohms

                          176F(80C)=  280 to 360 ohms

        Turbo        59-86F(15-30C)= 1.4 to 3.6 K ohms
6                           176F(80C)= 250 to 390 ohms
8  The DME controls the fuel injectors. The DME is feed info from air flow sensors, throttle position sensors, oxygen sensor and temperature sensors. The amount of time the fuel injector is held open by the DME determines the Fuel/air ratio.

Subject: Re: 951 '87 intermitant wont start/ hard to start, 9/2/99L

From: "Ron Helzer" helzerr@usa.net 

>On 09/01/99, ""paul schless" <schless@hotmail.com>" wrote: An associate of mine >is having trouble with his 50k mile '87 951.  ANY RECOMMENDATIONS?

>Paul,

>Regarding my intermittent starting problem I am seeking your advice again.  So >far I've replaced the battery, plugs and fuel filter as I told you.  However, >I didn't think they would be the cause.  Yesterday I was able to positively >verify that it is electrical.  It ran going to and from work ok.  But then it >failed the test when I went to start it when it was hot (as has been the case >many times).  I took the coil wire off and no spark.  After a few times of >turning it over, it started sparking.  I hooked it back up and it started (of >course).

> 

>Anyway, I called about the plug wires but I was shocked to here the price $150. >I started calling salvage places to get just the coil wire.  No luck so far. >What else could it be, knowing what I've stated?  coil wire, coil, something >else between the battery and coil?

----------

Classic symptoms of a bad TDC or reference sensor(s).  These sensors tell the DME the position of the flywheel and coordinate the spark and fuel with the engine. Because of the intermittent nature of this problem, it can be difficult to verify if either of the sensors is bad, so substitution is your best bet.

If you didn't like the price of the wires, you won't like the price of these sensors much better, I think they run about $120.  If you look at the bellhousing from the drivers side of the engine bay, you'll see these sensors mounted to an adjustable bracket.  The bracket could be out of adjustment, too.  It should be .8mm between the speed sensor and the flywheel ring gear teeth.  You can find something about .8mm as a shim and glue it to the end of the sensor and set the gap by installing the sensor with the mounting plate loose, then tighten the plate and re-install the sensor minus the shim.

Let me know what solves your problem, I like to keep mental notes of these things so I can keep my 944 on the road and help other list members.

The part number for those sensors is 944.606.115.00, two are used, only one of yours may be bad.  The $120 I quoted is for one sensor, not both!

Subject: Re: Getting the engine speed sensor out, 10/20/99L

From: "Barry Lenoble" lenobleb@symbol.com 

You have to remove the mounting block that both the speed, reference and the third (I forget which one that is) sensor mount in. If you look carefully, you'll see that the sensors are mounted in a block that fits into the bellhousing. There are two Allen bolts that hold the sensor in position. It's easier to feel the bolts than it is to see them, but they are there. They're mounted so that the bolts head towards the front of the engine. You'll see what I mean. Remove the two bolts, and the entire assembly should come out. You need to remove the assembly because there is a locating dowel that goes into the bellhousing. The bellhousing will not come off with that block attached.

Finally, note that the mounting block contains a height adjustment. One of the boltholes is oval shaped, so you can adjust the height of the sensor. Either note the position of the block now, or you can adjust the height later.

Unfortunately, you'll encounter many other 'fun' parts of the clutch replacement procedure. More than likely, you'll curse the clever fellow that designed the powertrain of this car.

Subject: Re: Getting the engine speed sensor out

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

Hi Richard, Barry is dead on when he says to unbolt the housing, however on mine I could not remove the housing until the bellhousing was loose, so just unbolt and unplug and leave it there, then when the time comes it will all move about enough for you to remove the bellhousing.

Subject: Re: Speed sensors, 11/22/99L

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

They are two, they are identical.

They consist of a coil of copper wire around a steel pickup armature.

They have three pins each.

One pin is ground (check it is grounded with meter).

You should be able to read 900 ohms between the other two pins.

If they have been removed they should be reset with a 0.8mm air gap to the flywheel pin.

You can also check their output with a voltmeter as you crank the car, you need a fast reading DVM to see this, if they pass all the other tests I wouldn't worry about this one.

Subject: flywheel sensors part 3, 11/30/99L

From: hensonator@yahoo.com 

Okay after about 3 weeks my '86 951 has new belts, a new heater valve, a new clutch and one replaced flywheel sensor.  As you'll recall I replaced the clutch and neglected to put the spacer beneath the rear flywheel reference sensor.  This spacer is > 1mm and the spacing is only .8mm so, as you can imagine, the sensor got trashed.  I attempted to remove the sensor bracket but found that the left hex bolt was too difficult to break loose.  And it stripped.  I was able to pry the bracket up to remove the remains of the broken sensor.  I didn't realize it at the time but I broke the bracket when I did this.  There is a third sensor on the bracket and it's part got broken so that was no longer held in place.  I tried to get a small hacksaw into the area but found that the bolt was too strong.

At this point I feared that it would be necessary to pull the engine so I went shopping for another car.  We looked at sedans (Maxima, 325, etc) and, well, they sucked and I was motivated to get the 951 back on the road.  So I bought a Dremel with a flexible shaft.  It wasn't easy but I was able to remove the head of the bolt with the reinforced cutter and tungsten carbide grinding bit.  This allowed me to remove the bracket.  I glued the bracket with JB weld and put everything back together.  I adjusted the sensor to a .8mm clearance with a washer glued on the end.

The result?  Well, the clutch feels great and the car starts after the first engine revolution every time.  It previously needed 3-4 revolutions to fire.  So hats off to Dremel.  And, please, for the love of God and all that is sacred, remember that there is a spacer washer beneath the rear sensor. It's not in the shop manual.  But it is in the car..

Subject: Re: function of TDC sensor, 1/19/00 L

From: John Anderson blackbox@san.rr.com 

There are two sensors, located at the top of the flywheel.  They are inline with each other.  Then there is a third sensor, located down and to the right of those two sensors (as you look at the engine from the front).  This third sensor is a diagnosis sensor.  Your car does not need that one to run, only the two at the top.  It sounds like you’re describing the third sensor.  If the other two sensors are even a mm out of gap, your car will not run, or it will run like crap.  By the way, the third sensor does not get much mention anywhere I have read.

Subject: Re: Reference sender problems, 2/15/00

From: "Barry Lenoble" lenobleb@symbol.com 

The "mounting block" that the reference sensors fit in has a height adjustment setting. It's not readily apparent, but if you look at the mounting block, you'll see that holes the bolts go through at ovals.  The mounting block can rotate on the locating dowels, and the rotations changes the height of the sensor.

The books I've seen mentioned something about gluing a penny of something like that to the end of the sensor, and then mounting the sensor so it just touches the pin on the flywheel. I didn't do that, I just mounted the sensors at the mid height. If you hear a 'tapping' sound when the car is running, raise the sensor height. If the car doesn't run, lower the sensor height.

Don't you love working with those sensors? Porsche just gives you SO much room to work there (if you're an elf).

Subject: [951] RE: knock sensor, 3/15/00

From: "George Beuselinck" gb944@mindspring.com 

The knock sensor is located on the block, under the intake manifold, between cylinders #2 and #3. It is black, about 1 inch in diameter, has a 13-mm bolt through it, and an electrical connector to the DME harness...

Subject: RE: Impulse (crank angle) sender plugs.. 3/20/01

From: "Mike Oberle" moberle@afnetinc.com 

I found a very nice alternative to the Bosch 3-prong plug/receptacle.

http://www.switchcraft.com//products/connectors-28.html.  You can buy them through http://www.digi-key.com.  Part #'s are SC1166-ND (male receptacle) and SC1156-ND (female plug).

Subject: Re: FLYWHEEL SENSORS, 5/2/00

From: Markus mblaszak@kos.net 

Sensors and their use are outlined in the new Pano Magazine article.  Just don't go by the resistance values listed for testing since the author thinks that a good sensor should be 0.6-1.6 ohms.  They should be 600-1600 ohms as an acceptable range.  Looks like Bruce Whittier slipped a few digits.  Or perhaps should have said 0.6 K-1.6 kohms.  Anyhow, DG is your engine speed for timing, BG is your reference mark sensor and the third unit (smaller one) is your top dead centre sensor.

Subject: Hall Effect Sensors, 5/6/00

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

Joseph, the flywheel sensors tell the DME (engine management computer) the engine RPM and the crankshaft position.  Both are critical pieces of information that the DME must receive in order to fulfill its function of controlling spark timing and fuel injector pulse duration.  If either of these two sensors go bad, the DME computer is programmed to cease these functions.  There are certain other inputs to the DME that don't have to be present - the DME will default to a preset value in such cases (not optimal but it can still operate).  As for having a flywheel sensor fry the DME, I am highly skeptical.  Were you given the old DME when you picked up the car?  If not, I would look at the new one and see if it really appears to be new.  I'm sure there are shady mechanics out there who charge for parts they didn't replace....

Subject: RE: Crank sensors, 5/8/00

From: "Christopher White" whitechristopher@earthlink.net 

I am still contemplating those flywheel sensors, the car has started fine now for a couple days.  It acted up once shortly after I pulled in the driveway and I didn't have time to screw with it so just pushed it into the garage, the next day it started right up so I never did get to troubleshoot it.  The second time was last week when I was leaving work to go home, this time I did get to do some troubleshooting.

I verified no spark, the DME had power, I had a new DME relay so just threw it in, none of which worked.   I then remembered the sensors and using a bar in the toolkit, reached in and tapped each one a few times, it then started right up. I am hesitant to replace the sensors, they don't sound like the kind of part that would go intermittent.  Have you seen what kind of connectors are on these?   I am betting on a bad connection, after all this car is 11 yrs old and just came out of winter storage, so some corrosion on a connector would be quite possible.

----------

If you want the 'technical' answer -

Putting an oscilloscope (you do have one sitting around, right?) across DME terminal 8 and 27 you should get a sine wave with an amplitude of 2.5v or greater (with engine running). This is generated by the RPM sensor. If it is less then the spacing between the sensor and the trigger is to great (0.8 +/- .3mm) or the sensor is failing. The reference mark sensor is the same check but on terminals 25 & 26 and you need 2v or better.  If that doesn't work the other values to test are as follows - (engine won't run with these disconnected) coil resistance (term 1 & 2 in the engine compartment connection) .6 to 1.6 Kohms. Insulation resistance (tern 2 & 3) greater then 1 Mohms Both of these connectors are located just in front of the O2 sensor. (behind the intake manifold) Your idea of cleaning up the contacts sounds like a good place to start.

From: Markus Blazak mblaszak@kos.net 

Subject: Re: TIMING SENSORS, 5/23/00

<< can anybody please tell me how does one adjust the clearance on the three sensors (speed, reference etc). I have heard reference to washers/spacers. I have not seen any.  Am I correct in assuming that the gap is set at 0.08". >>

----------

No, the clearance is 0.8 mm not 0.08".  Big difference!  Put a shim of that size under the sensor (I use super glue).  Adjust sensor holder until it touches the ring gear teeth.  Now lock in the holder.  Remove sensor and remove the shim. Bolt everything back in place and you're done!

Subject: Temp Sensor

From: Todd Leen tleen@auslese.cse.ogi.edu 

if not included above, where are the knock sensors and the air temp sensor?

‑‑‑‑‑‑‑‑‑‑

The air temp sensor input to the DME is located inside the airflow sensor ‑ The air temp sensor input to the climate control is located under the shroud near the heater/AC blower motor.


George Beuselinck, georgeb+AEA‑mhv.net

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

Subject: Re: REFERENCE SENSOR TESTING, 5/25/00

From: Markus Blaszak mblaszak@kos.net 

No, No.  The sensors are Hall Probes and produce an AC voltage.  If you checked them with the engine running you would read 2 and 2.5 volts respectively.  If you measure resistance you will get 900-1600 ohms that is 0.9K to 1.6 Kohms.  If you measure 1.2 ohms the sensor is garbage.  Make sure you are reading the scale on your meter correctly!  The other wire is a shield and should read continuity to ground.  If not then the shield is broken and electrical interference from the ignition or starter field during cranking will cause erroneous readings.

Subject: Re: REFERENCE SENSOR TESTING, 5/25/00

From: Markus Blaszak mblaszak@kos.net 

I beg to differ.  There is no magnet that passes the sensors.  One is triggered by the teeth on the ring gear (speed sensor), and the other by an Allen key head stud in the flywheel (reference sensor).  Neither items are magnetic.

The sensors do not operate as generators because a generator produces a DC voltage and these sensors produce a perfect AC sine wave.  Try scoping one out. An alternator analogy would be more correct.  Also, the sensor does NOT produce hundreds of volts DC, but rather 2 and 2.5 volts AC.  Again, put it on an oscilloscope if you doubt me. If it produced hundreds of volts then this would be seen on a high impedance source meter or scope.  The DME takes this voltage directly in without suppressing it to any level.  An improper voltage input to the DME will cause an improper output.

Subject: Re: REFERENCE SENSOR TESTING, 5/26/00

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

Like Markus says should be around 950 ohms, but this is when they are not connected to the DME, the DME input is probably giving you the low reading as there is circuitry there to prevent spikes etc.

<< I then checked the reference sensor. With ignition ON, I checked 25 & 26 at the DME plug. I believe I'm supposed to get aprox. 2 volts. >>

----------

No, this is an input signal only, unless the engine is cranking there will

be no signal and hence no input.

<< I don't get anything. I guess, perhaps, I need to check the gap at the sensor. >>

----------

Not necessary, these will work at any gap from 0.01mm upwards to about 5mm, they are designed for 0.8 so once the correct height is set do not adjust further.

<< On the other hand, I don't quite understand how the sensor works. 25 & 26 appear to give the same resistance (i.e. 1.2 ohms). Not sure the purpose of the other plug (78). With the ignition ON, I don't get any voltage going to the sensor. >>

----------

I'm sure you would read that with the sensor unplugged too, the sensors are merely a coil of wire, when a magnet passes by the sensor a voltage is induced into a coil much like a generator or alternator, this voltage is fed into the DME and supressed down to a reasonable level (these sensors will generate hundreds of DC volts if the circuit is open) and is used to trigger the injectors and ign signals. They are not "hall sensors" just coil sensors.

Subject: Re: REFERENCE SENSOR TESTING, 5/28/00

From: Markus Blaszak mblaszak@kos.net 

Ok, here we go again. I hope this can be the final clarification to all since some people have asked specifically as to how (running or stationary) to test the sensor output.

Yes the sensors have an internal magnet. This is evidenced by the amount of iron filings one of these things will pick up when placed on a less than clean work bench.  :-) 

The coil of the sensor is about the magnet, and the ferrous mass of the ring gear teeth or stud in the flywheel provide the "triggering" which causes the voltage output to vary.  I was incorrect when I said the sensor produces a sine wave. On a cheap meter it may appear that way, but on a good scope it can be clearly seen as a sawtooth waveform.  The 2 volts and 2.5 volts Peak-to-peak values that I mentioned are produced at CRANKING speed of 200 RPM.  That is the approximate speed that a good starter will crank your car over at.  You DO NOT measure these sensors with the vehicle running.  Yes, that would be difficult.  The method of operation is exactly as Floyd has outlined below.  They work in the same fashion as a proximity sensor used for conveyor speed or motion timing in any industrial application.  

Also, when looking at the output, the sensor is required to produce the positive waveform half FIRST.  If the waveform goes negative on the first half cycle, the recommendation in the shop manual is to replace it.  I have never seen one go

negative for the first half of the wave though.

Subject: Re: Interesting Problem: Part II, 9/5/00

From: "iceman" cam.young@sympatico.ca 

What about the air temp sensor and the water temp sensor? Don’t these two sensors tell the car if it is warm or cold? This would effect how rich the mixture runs on start up.

The intake air temp sensor (terminals 44 and 26 of DME) should read the following with an ohmmeter

O degrees .........           6.8K ohms

15-30 degrees Celsius ......  1.4-3.6 Kohms

40 degrees Celsius .......... 1.0 - 1.3 Kohms

The engine temp sensor should read  (terminals 45 and 24 of disconnected DME)

0 degrees Celsius 

4.4 - 6.8 K ohms

15 -30 .......


1.4 - 3.6kohms

40...............


1.0 1.3kohms

80............... 

250- 390 ohms

100...........


160 - 210 ohms

Taken from my book ..........." temp sensor 2 (above) sends information on the engine temperature to the control unit. It will be used to enrich the mixture for cold starting or warming up .

Subject: Re: Cold Start hesitation, 10/21/00

From: "FR Wilk" 944@technologist.com 

Put a meter on your temperature sensor. The DME sensor, not the gauge sensor. It tells your DME how rich to make your engine on cold starts. It should read 1.45K to 3.3K ohms at room temperature. If it is open, the engine will run rich. If it is shorted, the engine will run lean.....  Let me know what it measures.

Subject: [951] Speed sensor adjustment, 10/24/00

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

It is fairly easy but takes some time.  First dig through your bucket of bolts/washers and find a .8mm thick washer.  That is the approved distance to space the sensor off the flywheel gear.   I used a micrometer to find the right thickness washer.  The washer should be just big enough to cover the end of the sensor.  Clean both the sensor and the washer with alcohol.  Now use some super glue (isocyanurate sp??) to stick the washer on the sensor.  Leave a little bit of the washer hanging over the edge of the sensor to make it easier to pop off when you are done.  Now install the sensor into the housing until it bottoms out on the flywheel gear.  Tighten the adjustment screws. Now remove the sensor from the housing and pop off the washer.  Clean off any major residue with a bit of fine sandpaper and some nail polish remover.  Install the sensor and tighten it down and you are done.  

Subject: RE: Knock sensor test, 12/8/00

From: Clifton Hipsher clifh@microsoft.com 

Trent Duff wrote:

<< Under your intake manifold.  You also have two knock sensors under there. >>

----------

Tap it with a wrench while the engine is running.  The RPM will drop if the sensor is working.

Subject: [951] Re: temp sending unit...which one? 9/20/01

From: Donald.R.Langley@aero.org 

There are two temp senders in the head, the one furthest forward feeds the

DME (computer) the one back a bit behind cylinder #2 has two prongs on it

and feeds the dash gauge.

Subject: RE: Temp Switch, 10/21/01

From: "Clifton Hipsher" Porsche944@carolina.rr.com 

If this "temperature switch" has a single wire running to it, then this is the sender for the in-dash temperature gage.  The device has a negative temperature coefficient, so as temperature goes up, internal resistance goes down.

As the device's internal resistance changes, it varies the amount of current flowing through the meter.

If this "temperature switch" is mounted at the rear of the engine under the intake manifold and it has two vacuum lines attached, then the device is the temperature operated vacuum switch for the evaporative emissions canister purge system.  This device opens when the engine coolant temperature reaches 58 degrees Centigrade to allow a vacuum control signal to flow the control valves for the canister purge.

Subject: [951] RE: Question: What is it guru's? 10/30/01

From: Huntley Racing huntleyracing@home.com 

Michael Sorbera sorbera@texas.net wrote:

<< 87 951 - I know the temperature sending unit underneath the intake manifold is the one for the gauge, and the one on the radiator is the one for the fans. Isn't the one right next to the throttle position sensor area the one that feeds the DME?  And if so, then if that wire is broke, the car would be hard to start cold because the DME doesn't know the engine is cold and to richen the mixture? (yes, no, maybe, none of the above?) >>

----------

There are two temp sensors on the block next to the head surface area.  One has simple spade connectors which is for the gauge and idiot light, the other has a connector (like) the fuel injectors and is for the DME.  The one for the DME will cause the problems you describe.

Subject: [951] Temp Sensor/Sender, 11/8/01

From: Chris SeaCayPJPT@aol.com 

Several weeks ago, I posted a question about the function of the temp switch for the dash warning light and gauge. I was asking because I needed to figure out where I could tap into for an aftermarket overtemp warning light (my race car has the GT racing carbon fiber dash, thus no OEM dash cluster). Well, after thinking this thing through, I came to a conclusion, verified this through direct observation, and review of the manual. What I discovered is that this sender is a dual function unit. In other words, there is a variable volt sensor that gives the reading to the temp gauge. There is also a simple on/off sender that trips at 115 deg C. I verified this in the manual: Page 97-113, sheet 8, grid E 47 shows this sensor. The sensor has 2 blade terminals on it. The wide blade offers the variable volt signal to the gauge. The narrow blade is the simple sender function to the warning light. The sensor housing acts as the ground, so it is a dual, single wire sensor/sender unit.

Subject: [951] Re: 944T flywheel, how many teeth? 11/22/01

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

On 944 8V and 944 turbo cars, the flywheel starter ring gear teeth are used by the second flywheel sensor to establish the position of the flywheel relative to TDC on #1 (established by the stud and the first flywheel sensor).

On the turbo (and 85/2-89 944 8V cars) there are two additional studs on the flywheel that are sensed by the diagnostic sensor (not involved in normal day-to-day operation, used only in the service bay, hooked to the Porsche diagnostic computer, or more likely for their vintage, the Bosch Hammer.) Never really used them, only the one that is used in normal operation.

On 944S and 944 S2 cars, the flywheel has teeth (not the ones on the starter ring gear), with one missing, to do the same thing, requiring only one sensor...  Probably the same on the 968, but I don't know 968s, so I could be wrong in that regard...

Subject: FW: DME trouble - starts cold, won't start when hot... 11/24/01

From: "George A. Wheeler" george.wheeler@mpcnt.com 

Man, I just went through that, I could drive around for 30 or so min then it would die. I would have to let it cool for about 2-4 hours then it would start again. Had to replace both of the sensors at $90.00 a pop and it worked fine. The dealer wanted $140.00, I got them from Auto Atlanta for $90.00 www.autoatlanta.com part number R944 606 115 00.

Subject: [951] Re: speed/reference sensors spacers? 11/26/01

From: "Claus Groth" bora450@gte.net 

The two fore and aft sensors are identical.  The rearward one requires the aluminum spacer with the extra hole for the mounting screw.  The forward one does not require a spacer.  The 0.8 mm spacer referred to is a temporary one that is used to gap the rear spacer with the ring gear.  A 0.8mm washer (.030) is often glued to the bottom of the sensor and installed in the loosened bracket.  The bracket is then lowered and tightened, the sensor extracted and the washer removed.

The third, smaller sensor is for dealer diagnostics and ends at a small black connector attached to the engine lift bracket at the rear of the camshaft housing.

From: "Clifton Hipsher" Porsche944@carolina.rr.com 

Subject: RE: Temp sender? 2/13/02

There are TWO temperature sensors.  The DME temp sensor has two wires, the engine temp sensor (feeds the in-dash temp gage) has one wire.

The DME sensor penetrates into the engine coolant flow, the engine temp sensor does not.

Subject: Re: Temp sender? 2/13/02

From: "John Anderson" blackbox@san.rr.com 

Who ever told you that it is a one-wire sender might have mistaken your question and thought you were referring to the turbo temp sender which is a one wire sensor.

The other sensors on the block are for the DME and the gauge you read. The gauge has two single wire clips, the DME uses the "fuel injector" style clip.

Subject: RE: Help!  Flywheel sensor block bolt problem, 11/8/02

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

<< The bracket that holds both sensors can be taken off, so don’t go hacking in there with chisels.  Mark the position of the bracket to the block by scribing around it because the whole thing can be moved to adjust the depth of the sensors.  Too much towards the flywheel and you’ll damage the sensors.   10mm bolt takes it off.  Get a telescopic shop mirror or dental mirror and you'll see what I mean. >>

----------

As I re-read this thread, I forgot to mention one of the last resort methods of removing those Allen bolts.  Using a MIG welder, you can weld a socket into the bolt itself. It will work...  Of course, having a welder, I conform to the statement "To a guy with a welder, everything becomes a welding project."

