By popular demand [Gee Wally you kill me!], a few [million] thoughts on removing the inlet manifold.

A picture is worth a thousand words. I have no pictures so here are the thousand words! 

If you have an S4 and manifold removal has not been done before, do it because it will need it no matter how good you think your 928 is. Even GTS’s are approaching the age where this is important. 

· For purposes of clarification this procedure is written based on my S4 with steering wheel on the left hand side [as in the USA]. So presumably we can work out what is meant by driver’s side and passenger side.

1. Potential reasons for removing the inlet manifold

· Renovation of paint

· Change anti knock sensors [get computer diagnostics done to check for fault 1989 onwards]

· Replace various rubber connectors and breather pipes

· Replace oil filler neck gasket

· Test of 928 “manhood”

· Fun [if you have a weird sense of humour]

· Cleaning out the detrius in the “Vee”

· Clean out/check/ replace idle speed controller

· Observation of inlet valve ports for carbon build up [or lack of it]

· Service/replace idle/full throttle contact switch

· Service/replace resonance valve actuator.

· Service sticky flapper valve

· Replace inlet manifold gaskets

· Clean/service throttle housing

Although not necessary at this stage, it is also a good opportunity to replace the fuel pressure controller and dampers. If they are still original they are not going to last much longer either. 

2. Tools required

· Socket sets 1/2 inch square drive and ¼ square drive [6 to 12 mm] with long extension

· Torque  wrench [not too critical on this job –somebody nicked mine]

· Set of metric combination spanners

· Adjustable wrench [useful]

· Screw drivers etc [ratchet drive useful]

· Special tool- like a smallish Phillips screwdriver but with the head ground to a sharp point 

· 2-pin connector removal tool [for removing idle speed unit connector]

· Blankets and sheets to cover/protect wings as you curse and swear

· An understanding wife [lots of tea/coffee & sympathy- no time for anything else]

· Air conditioned garage if you try this in the Middle East 40C+ degree heat [I had no a/c]

· Note pad & pen- suggest you write down everything you do “as you do it”.

· 8 Pieces of foam rubber and/or clean lint free rags

· Extra pair of hands when you are manipulating the manifold [not essential but useful for preventing a hernia]

· Spare car to get to work on Monday morning when you overshoot the weekend you allow yourself [thanks Tim W- I had one!]

3. Parts required [for S4/GTS]

The following parts may be required if your manifold has not been removed previously:

· Main inlet manifold gaskets [2 No.] [read QTY. for No.]

· Rubber compression washers for mounting studs [10 No.]

· Sub [lower?]-manifold gaskets [2 No. -could be made from brown paper at a pinch]

· 8 Sets of injector seals

· About 8 straight through vacuum connectors

· Replacement breather pipes as necessary [good preventative maintenance to replace now]

· Idle motor inlet/outlet moulded rubber pipes [mine were OK even in Mid East heat]

· Replacement actuator for resonance butterfly valve [ the infamous flappy]

· Front/rear knock sensors

4. Foreplay

· Do not even attempt this if you are a klutz [spelling?]. If you are reasonably competent home mechanic you can save yourself a few hundred dollars each time you do this. Of course, louse up and the damage can be catastrophic. The choice is yours and yours alone! Just remember- you love your car but the professionals have to do it and quickly!]. 

· Remove inlet tubes and air filter housing. I used some insulating tape to block off the cam belt cover vents just in case I dropped a washer in there.

· Remove the foam noise attenuation shrouds covering the fuel injection rails

· On the passenger side of the car disconnect the anti knock sensor male/female connector adjacent to the fuel rail. 

· Disconnect throttle linkage from side of manifold. Note: to get at the “third” bolt remove the cable[s] that are in the way by compressing the lugs on the side of the square shaped plastic sheath holding the cable to the assembly.

· Disconnect the breather pipes on the valve covers and remove jubilee clips to parts bin

·  Disconnect the servo pipes on the side of the manifold [again, remove the clips]

· Disconnect and/or reposition all the vacuum lines to flappy valve, front & rear fuel pressure dampers, 7-way vacuum distributor [at rear of manifold], pollution control valve.

· Remove multi pin connector on side of mass air flow meter housing [use the “special” pointed tool to disengage the spring clip from its seat]. Ensure the clip does not “jump” while removing the connector. When the connector is disengaged store the clip in a secure location [parts bin]

· Slacken off the large jubilee clip retaining the air flow meter until the meter is free to move. I use a 7mm ¼ inch drive socket with a long extension sighted through the manifold legs feeding cylinders 3 & 4. 

· Remove mass airflow sensor. Keep in a safe dry location. Cover with a clean rag.

· Remove temperature sensor connections top rear of manifold [note which cable connected to which terminal [good practice even if not necessary]

· Use a large screwdriver to pry off the cable linkage to the throttle housing [a little bit tricky as you are unsighted]

5. Removing the Fuel injection rails

This operation requires a little more care and attention and 

· always remember to counter hold the fuel rail or the pressure controllers with a wrench when undoing the connections. 

· Failure to do so could result in rupture of the fuel rail or the body of the instruments. Also note that these connections have a tendency to gall [stick] so to break the joint initially you may need to use percussion [a hammer]. It’s a little tricky to do three things at once with one pair of hands [I managed it].

· Slacken the nut holding the body of the rear fuel pressure damper to its mounting bracket

· Disconnect the front fuel damper connections to both rails [collect petrol in small dish]

· Disconnect the rear fuel damper to rail connector

· Disconnect the fuel rail to pressure controller connection [rear of passenger side fuel rail]

· Undo the small [10mm?] nuts holding the fuel rails to the manifold body. Take care to ensure that both the nut and the washer are retrieved and stored in the parts bin. Dead easy to drop these things.

· Use the pointed tool to remove the clip from the fuel injector connections and disconnect from the body of the injector. Store the clips. Take care to ensure that the gasket in the body of the connector is not lost [good for disappearing down the inlet tract later].

· Remove the square shaped circlips [8 No.] holding the fuel rail to the injectors.

· At this point you should now be able to remove the fuel injection rails. This can be difficult and requires aggressive manipulation of the rail. Eventually it will break free after some good curses [we hope].

· Remove the brackets that support the air filter housing. You will probably distort the driver side one but it is easy to manipulate back into shape.

· Note: I understand it is possible to remove the rail and injectors in one hit using a bar to pry the lot off after squirting some WD40 into the sealing ring area. I did not fancy trying this for fear of damaging the rail.
6. Removing the manifold
· You may find it useful to remove the strut brace [I did not]

· If you have a 2 pin connector removal tool then try to use it to remove the connector from the idle speed control unit. How you use it or if it works I do not know. Good luck because even with the tool you are working blind. If you do not have the tool carry on to the next step.

· There are 10 studs retaining the manifold to the cylinder heads. Loosen the nuts progressively then physically remove them.

· Remove the 10 steel pressure covers

· Remove the 10 rubber compression washers

· Remove the 10 outer sleeves from the studs [these may be tight or impossible to remove but on my manifold they will travel over the stud before removal of the manifold].

· At this point the inlet manifold can lift up. Before making any movement carefully check to ensure that there are no bits or pieces lying around that could fall into the inlet tracts when lifting the manifold or quote Jar Jar Binks “Meesa in big do do”.

· Lift the manifold one side at a time and use a piece of lint free rag to block each inlet tract. This will help protect against inadvertent ingress of foreign bodies or crud. 

· With the help of an extra pair of hands lift the manifold as high as it will go. Viewed from the driver’s side of the car you should see a small rubber pipe [pollution control system] connected near the idle speed controller. Assuming you can sight and access the clip, disconnect the pipe.

·  At the front of the “Vee” just behind No.1 cylinder, disconnect the breather pipe [if you are lucky you can sight the screw on the clip].

· From the drivers side of the car, ease up the manifold and disconnect the throttle position switch connector.

· If you previously removed the idle speed unit connector then you can now lift out the complete manifold assembly. If not read on.

· From this situation you should be able to manipulate the manifold onto its side. With free access to the sub manifold [this is the part of the inlet system where the flow path splits into two before entering the main plenum chamber] undo the four retaining bolts and remove. You now have open access to the idle speed connector, which is now easy to disconnect. If you have the special tool you can supposedly undo this connection before removing anything but how you do this is a mystery to me. 

Perhaps the “big three” can design an extension cable using a male to female adapter so that the joint can be easily disconnected outboard of the manifold. 

· The manifold can now be lifted clear of the car. Place the manifold upside down or position it carefully on wood blocks to protect the injector tips. The plastic shroud does this but it pays to be careful.  

7. Service Actions

· Check all the rubber piping and replace if any doubts

· All the vacuum connectors must be a tight working fit. Replace these no matter what

· Remove the flappy valve actuator, clean and inspect. It may be prudent to replace this but its up to you if it looks OK [touch wood- mine was].

· Check that the flap moves freely without hanging up [do not ask me what to do if it is sticky]

· Remove the idle speed controller and clean out the ports. Maybe some fuel injector cleaning fluid is best for this. Mine was full of carbon like dust but it was dry. Clean rags got rid of the dust. I also cleaned out all the hoses with soap and hot water. 

· The Vee may well be full of crud. Clean it out until it is spotless in there.

· Clean the inlet manifold and the sub manifold sections inside and out. I washed mine out with petrol. Clean and check the throttle housing. This should be spotless inside and out and work smoothly. Check that the butterfly opens fully and is a tight fit on the spindle. 

· Check that the vacuum connection points are clear

· Check that the drain hole at the back of the Vee is not blocked. Rod it out with a heavy gauge wire. 

· Replacement of the anti knock sensors is easy at this stage. If the outer sheathes have perished replace the sensors. If one has gone the other will not be far behind it. Note the sensors are not identical. If I remember correctly, the one with the longer cable goes in the rear of the vee. When replacing the sensors ensure that the surfaces are spotlessly clean and coat with a smear of grease to seat them. Remember that if either of the sensors is shot you get approximately 5 degrees of retard on your ignition timing.  Not conducive to a happy shark.

· Now is a good time to repaint the inlet manifold. There are many theories about this. On mine the local agent scraped off any loose paint, gave the rest of the manifold a good rub with wet & dry, and then spray painted it with standard cellulose primer and silver paint. A year on it is still looking superb with the raised letters highlighted in red. Well worth the $50 it cost me. I know it is not the textbook finish but it does appear to work! Take your pick.

· Check the condition of the valves/inlet chambers for deposits. If you have lots of deposits you need to do some serious work with Chevron Techron or Redline fuel system cleaner [I use the latter]. I think there is nothing you can do in situ if it is crudded up. I treated mine and the next time I removed the manifold the ports were very clean.

· Fuel injectors- Hmmm! At this point you have options. In the States you can have your injectors serviced/rebuilt for around $200 or you can get a set of new ones from one of the big three. You can leave them alone and hope everything is O.K. 

· I did some minor service on the injectors as follows. Firstly remove the injectors. This is quite intimidating. To remove them you just have to grab them and use brute force to pull them out. Be prepared for lots of swearing or do what I did and got our local Porsche mechanic to pull them [thanks Graham]. It takes a good tug and some rocking to get them out [a bit like the dentist]. 

· In an attempt to sort of service them I got some fuel system cleaner spray stuff, squirted it into a jar and let the injector tips sit in it for a few hours. I also squirted some into the injector inlet port. To do a better job you should open the injector by putting 12 volts across the terminals and squirt some cleaner through them but I didn’t. 

· Now the interesting bit- replacing the seals. Top one is easy. Removing the plastic protective shrouds is the intimidating bit. Boy are those things tough. I used a pair of wire cutters to nip through the plastic. I was terrified of damaging the injector tip but I managed it. I started by snipping away at the base gradually working up to the top. Effectively I cut a notch in the side of the shroud until it came away easily. You will have to play it by ear but take great care. There may be a special tool for this but I did not have it. Once the protector is removed the old bits slip off, the new ones are slipped on and you fix the new plastic protector by pushing it onto the tip. I used a piece of wood and pushed downwards on the injector to seat it. This was quite easy. 

· Refitting the injectors into the manifold is quite easy. Just put some vaseline on the rubber sealing washer and push in using a rocking motion. Check to ensure that the injector is fully seated. My interpretation of that is when you can see the rubber sealing washer evenly engaged at the foot of the well. You can best view this from the underside of the manifold hence I recommend putting the injectors in before fitting the manifold. Take a straight edge [a ruler or a square] to ensure that the injectors line up. 

· Check the studs to ensure they are clean and tight. If by any chance one of the studs came off with nut during removal, remove the stud from the nut and refit it. I will assume you know how to do this.

· You may wish to check that the oil filler neck is secure or you can remove it and change the gasket at this time.

· This also the ideal time to reseal the thermostat housing unit if by any chance that is giving you problems which hopefully it is not.

· Another little job you can do at this stage is to check the contacts on the throttle switch and idle control units are clean and bright. If in doubt give them a little rub with something like emery paper. Check that the full throttle and closed throttle contacts are working properly. The centre pin is the ground contact [I think]. 

· When you refit the sub manifold to the main body you will need two new gaskets. I fitted them dry. Tighten up the bolts evenly. You can use a torque wrench but I didn’t. 

· A point to watch for is that on the side of the rubber boot between the throttle body and the air flow sensor there are two stubs in which the breather pipes are mounted. On my unit the fit of these pipes was not too clever. The local agents suggested using a non-hardening gasket compound such as silicon RTV to seal it. I decided to use jubilee clips, easing off the fine rib with a sharp Stanley knife. I used just sufficient tension to ensure a good grip on the joint. I also used jubilee clips on the four idler control unit joints. Carefully check to ensure that the newly added jubilee clips do not foul anything.

8. Re-installation

· Generally this is pretty straightforward and much the same as removal but in reverse order so to speak.

· Reconnect the vacuum pipes before you offer up the manifold. Do not use any grease on these. Just push fit them. Make sure the flappy valve connector is in position and the nylon tubing protruding from the front of the manifold. Forget this and you restart the process all over again when you realise your mistake. Make sure the flappy works by giving the tube a suck [No! You do not need Monica Lewinsky for this].

· Place the new rubber gaskets on the mating surface of the head. Note that the top side [upper facing] is marked on the gasket. Now position the sleeves over the studs. Note that they sit inside the gasket and effectively centre the gasket into the correct position. 

· The inlet manifold can be replaced as a complete assembly. You can reconnect the vent/breather [?] pipe behind cylinder No 1 as you lower it into position. You need to think about the appropriate part of the sequence to thread the breather pipes through the manifold and into position.

· Remove the pieces of cloth [or foam] you put in the cylinders. Make sure you count 8 pieces and keep them in your parts bin as evidence!

· First of all mount the complete assembly into position and check that it sits evenly on the gasket. Assuming this is OK, raise the unit a few inches and connect the breather, the pollution control line and the three pin connector onto the throttle switch housing. Also connect the vacuum test line to the bottom of the throttle housing.

· When the manifold is back into position and seating evenly, insert the rubber compression washers [preferably new ones]. Position the steel shrouds and fit the nuts. Tighten the nuts progressively. You can use a torque wrench but a bit of commonsense should suffice as once you get some tension in there you are merely compressing the nut into the shroud as the sleeve stops further compression of the rubber. Tighten the bolts in a criss-cross sequence starting from the middle bolts and working outwards. I found that I needed to use a socket with a long extension on some bolts and the universal joint socket on some of the middle ones to get access.

· Reconnecting the idle control connector is a sod of a job. You are working blind and leaning over like “Stretch Armstrong”. Sometimes it goes first time & others you are there for ages cursing and swearing. 

· Refitting the fuel rails can be a little tricky. Just use a little vaseline [said the actress to the Bishop] on the injector rubbers. Ensure that the circlips connecting the rail cup with the injector fit evenly and engage correctly. Refit the circlips to the injector electrical connectors and push the whole lot onto the body of the injector firmly. Check that the gasket is in there before offering it up.

· One little tip you may wish to follow. Porsche use a lot of crimps to tighten hoses. These appear to lose tension over the years. You will note some of these on the servo lines. When I tested mine they leaked like a sieve so I cut them off and replaced them with jubilee clips [same on the power steering reservoir connector[s] by the way].

· Refit the mass air flow unit making sure you fit it the right way up [there is a flow arrow on the body].

· The rest of the assembly is straightforward. If you have got this far you are capable of finishing the job off properly.

· If by any chance you use a K&N filter make sure you fit it the same way it came off otherwise you are going to suck residual crud into the engine. I cut a small index mark in mine to indicate the top side. The original air filter has this in six inch letters.

9. Final Tips

· Before trying to restart your pride & joy pack all your tools away and make sure you have not left anything in the engine bay. If you have a fire extinguisher keep it handy. I have the garden hose running water just in case.

· Do a final check of all exposed connections.

· Needless to say make sure there are no parts left over in your parts bin.

· When you crank the engine get a friend to do it and you watch the fuel rails for signs of leaks. I started mine up with the test connection left undone and man was I lucky not to fry the engine bay! Petrol everywhere.

I trust you find the above helpful and informative. Good luck and do not blame me if you “louse it up”.

