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About this manual
First off, let me congratulate you on your purchase of the Superformance S1 Roadster. The S1
represents the first true “British style” sports car made especially for the United States. It has the heart
and sole of the old Lotus Super 7, with a modern design that makes for a superior handling and driving
machine.
Of course with any Superformance car we can only recommend a power train to use, and it is
ultimately up to the owner on what they want to put in their car. For the S1, we recommend the Ford
Zetec engine and this manual is based solely on a Zetec install. If you choose to go another route then
much of information in this manual can still be helpful. I will give you as much useful information about
the car as possible.
This manual is designed so that the home weekend mechanic can successfully do the installation of
the S1 power train in his garage. Most of the photos in this manual are based on just such an installation.
This install was done in a home garage, not a professional service shop, so many pitfalls that you might
encounter at home will be addressed here. I do assume that you have more than a basic mechanical
aptitude and ability. I will also assume that you have a good collection of basic hand tools, and some basic
power pneumatic tools. And you either own, or have the ability to borrow or rent things like, an engine
stand, engine lift and floor jack. Any “special tools”, those that most people would have no reason to
own, will be addressed at the end of each chapter.
Each chapter in this manual is broken down into steps needed to orderly finish the project. The
chapters are subdivided into categories that can be quickly looked up in the table of contents. Each
chapter is numbered and each category is identified with the page in that chapter. For example lets say
you want to jump ahead and get the ECU mounted. Looking under chapter 3 you will find that
“Mounting the ECU” is on pages 4-5-6 of that chapter. The table of content can be used as an index to
find what you need in a flash.
Please save all parts removed from your engine till your car is up and running. I will at times send
you back to use some parts that were removed at the beginning. Read though this manual thoroughly
before you begin. If you see parts listed in here that you were supposed to receive with you car and you
did not please contact our parts manager, Mark Dove immediately.
As a new Superformance S1 owner you are also entitled and encouraged to join the exclusive S1
owners Internet form. The Superformance S1 Owners Form is a meeting place for S1 owners to share
ideas. Once you have possession of your car just go to http://performanceunlimited.com/s1/ and sign up.

Mike Evangelo
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Chapter 1: Engine Preparation
The number one engine of choice for the S1 is the Ford Zetec ®. These engines feature dual overhead
cams, four valves per cylinder and a centrally located spark plug in a “pentroof” combustion chamber.

Basic engine specifications:
2.0L, 121 cu, in. DOHV 16V
Compression ratio 9.6-1
Bore 84.8mm
Stroke 88.0 mm
Firing order 1-3-4-2
Cubic capacity 1,988cm
Fuel 91 RON unleaded
Stock Horsepower 130 @ 5700 rpm
Torque 127 lb ft @
4200 rpm
Speed limitation 7100 rpm
Recommended Engine Oil 5W-30
This engine can be bought new through the Ford Motorsport ® catalog part # M-6007-ZX3, or can be
found, low mileage in most salvage yards.
We recommend the 2000 or latter Focus ® as a donor.
New “crate” engines come equipped similarly to a used engine. Most hang on parts will be stripped and
not used, depending on the management system you choose.
Pictures used in this manual are mostly for a multi throttle body installation. If you are using a single
throttle body with stock manifold there will be special notes for this application.

This is what your typical used engine looks like. If you are using a crate engine then you can move on to
“Stripping The Engine”.
If you purchased a used engine, here are a few things to inspect.
1) Check for damage to the timing covers, upper oil pan (aluminum part), valve cover, and manifold if
your using it (signal TB applications). These parts can easily be damaged in a frontal accident.
2) Check for water under the spark plug boots. This is common and normally won’t cause a problem.
If you find water in the plug area dry it out right away. After all the water is removed pull the spark
plugs making sure the threads are not damaged and replace the plugs. Check plug wires and replace
if necessary.
3) Make sure the alternator bracket in not broken (the one above the oil filter). This is the one bracket
you will need to reuse.
4) Check the oil, making sure it is not contaminated or smells burnt.
5) Check the engine serial number and make sure it corresponds with your receipt. Most local
inspection centers will need to verify this information before you can register your car. (See next page
for number location)
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Stripping the Engine
Working on the engine will be easiest if you can mount it on an engine stand. Before you do, you will
need to know if the engine was originally equipped with a manual or automatic transmission. This will
be easy in most cases since most used engines will have a flywheel (manual) or flexi plate (automatic)
attached. (All crate engines are manual and come with a flywheel).
If your engine was originally a manual you are set, but if it was an automatic (see page 10) you will need
to change the crank sensor mount. If this is not changed the crank sensor will not function and this is an
important sensor for engine management operation. The sensor mount must be changed before the
flywheel is mounted. We will go into this further in “Flywheel and Clutch Installation”.
I bring this up now because you will need to purchase the crank mount if you have an automatic
application engine and this is not part of the installation kit. You can purchase this part from Snakebite.
Note: You can view the differences in the adapters in the” Flywheel and Clutch Installation” section.

Stripped engine/ left side.
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Stripped engine/ right side.

Stripped engine/ front.
The above photos show what you need to take off the engine. If you are running a single TB system you
do not need to remove the intake manifold, but you will need to do some modifications to it. (See page10)
Left side: remove exhaust manifold, A/C and pump brackets, exhaust pipe brackets, EGR pipe and
brackets.
Right side: remove wiring and hoses, intake manifold (if you are installing multi throttle bodies), oil
filter, oil pressure sender, knock sensor (stud on block), head temp, sensor (this hole will not need to be
plugged), cam sensor, pipes and axle bracket on pan.
Front and rear: idler pulleys, studs in timing cover, thermostat housing (save bolts).
Also save front lift hook, this will be used to mount the fuel pressure regulator for multi TB application.
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Oil Pan Installation
The first modification you will do is the oil pan. Drain the oil and remove the stock lower pan (steel).

After the pan is off it will look like the right photo. Remove the oil pickup also. Save the parts in the
lower left photo. You can use these over.

The S1 pan and pickup, on the right, are in the installation kit. Before these are installed some
modifications need to be done.
The first modification is to the upper pan (aluminum). This must be cut off at the bellhousing side for
ground clearance.
You can mark the area to be cut off by temporarily installing the S1 pan and then eyeballing down the
pan. Mark the area that needs to be removed. (See photo page 5)
The best method for trimming this piece involves removing the upper pan from the engine. The gasket
for the upper pan is made of a material that can be reused, as long as there is no damage.
A hacksaw can be used, but a reciprocating saw makes the job much easier. Make sure all metal is
thoroughly cleaned from the upper pan. This is also a good time to clean off the old gasket material left
from the stock lower pan. It can then be reinstalled and torque to 16 lb.-ft.
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Trimming the upper pan.

The S1 oil pickup can be installed at this time. If the old gasket is in good shape it can be reused. If your
old pickup used an O-ring or the gasket is bad a new gasket will need to be purchased. If one for a Zetec
engine cannot be easily located, we have found that a 302 Ford® pickup gasket works perfectly and are
readily available. Torque pickup bolts to 89 lb.-In.
Next you will need to install the oil temperature sender. The pan is not drilled for this and it will need to
be modified for installation.

This sender is the 300 unit.
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The photo on the previous page shows the location of the oil temperature sender on the right front of the
pan. To install the sender you will need to purchase a steel 1/8-pipe thread union from a hardware store.
(Not included in the install kit) A hole can be drilled in the pan and the union used on the backside to
thread into. Note: the union should be cut down to about a ½ inch. It is a good idea to have the union
welded in place in case of a sender failure; it can then be changed without removing the pan.
If you look closely at the photo on the previous page you will see washer under the sender. This is used as
a seal to prevent leaks. A small amount of RTV or Right Stuff ® is used behind the washer.
You can now install the pan using RTV or Right Stuff ® as a gasket. Torque pan to 89 lb-in.

Oil Filter Adapter

Using thread tape, install the AN fitting into the adapter block. Install the block on the engine and
position as shown in the right photo. The filter can be installed at this time. Use a Hastings ® LF302 or a
Wix® 1056 filter for a better fit.

Oil Pressure Sender
The S1 is wired for a low-pressure indicator light along with the gauge. You will need to decide if you
want to use the light or just the gauge. If you decide to use just the gauge then you will simply install the
oil line kit adapter as shown below, on the left. If you would like both functions then it has to be set up as
on the right with a tee fitting.
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To set up both function you will need to purchase a 1/4-pipe tee and a 1/4-pipe connector from your local
hardware store.

Using thread tape on all the fittings, assemble the parts as shown on the right.

Install just the pipes, and then the sender can be
added on the engine. The oil line can be installed and wrapped up, out of the way, for now.

Cam Sensor Plug
The cam sensor hole will need to be plugged. A 1” Welch plug, Dorman ® #555-018 should be in your
hardware kit. This plug fits a little loose, so sealant is recommended. After installed it is a good idea to
stake the plug with a center punch so it can fall out.
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Alternator and Drive Belt
The S1 uses a GEO Metro ® alternator which is the smallest that would fit the application. The only
modification needed is a change of pulley. Due to differences in remanufactures, a thin washer may be
needed under the pulley for clearance on some applications. This is not included in the kit. A ½” drive
pneumatic impact is used to remove the pulley nut. If an impact wrench is not available to you, most any
garage can help you change out the pulley.
All parts shown below are included in the kit.

Alternator will mount into the factory bracket as shown with the 4 ½”X 5/16 bolt used as a pivot.

The idler pulley will be installed to the factory engine mount holes in the timing cover with the two 35mm
bolts. The spacer is used behind the adjuster bracket. You may need to slightly trim the top timing cover
to clear the idler pulley bracket. The belt will run as shown. If for some reason the belt does not seem to
run parallel, the mounting holes in the idler bracket can be enlarged and used to adjust the parallelism,
by moving the idler forward or rearward.
Note: We do not recommend an under drive pulley be used. It is possible to use one, but the belt supplied
will not work and some modification may be needed.
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Thermostat Housing Assembly
We recommend a cooler than stock thermostat be used in the S1. This will go a long way to keep down
heat transfer in this compact aluminum car. A 160-degree thermostat can be used, Stant ® #13366 or a
Gates ® # 33196. This should come in your kit. An air bleed hole should be placed in the appropriate
place on the stat. This hole should be from 1/6 to 1/8 inch in size.

Your kit should come with a modified thermostat housing. It will have the heater hose nipples removed.
It will also have openings for both gauge and engine management temperature senders. Re use the
thermostat seal on the new stat, if not damaged. Three 6X1.0 20mm bolts are used on the water neck.
Torque to 10 lb.-ft.
The 250 sender for the gauge will be installed in the bottom hole. A ground wire will have to be attached
to this sender or it will not operate. This wire can be soldered on or a large eyelet can be used (as
pictured).

Install the thermostat housing on the rear of the engine, the ground wire can be attached as shown.
Torque the three bolts to 15 lb.-ft.
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Stock Manifold Modifications (for Signal TB Use Only)
If you are using the stock intake and an Alpha 20017 single TB kit, there are a few modifications that
need to be done before the engine goes in. Since there are no vacuum ports available for EGR operation
the EGR valve and tube can be removed. This can be done without removing the manifold. The tube is
held in with a self-taping brass ring. This ring can be knocked out by gently tapping it with a long thin
screwdriver. Once the tube is out, the hole can be plugged with a 1 ½” Welch plug. Coat the edge of the
plug with RTV and place the plug on a socket. Use a pry bar as leverage to push the plug into place.

You will also find a stepper motor on the back of the intake used to adjust idle. This is not used with the
Alpha system and must be blocked. The block plate should come with your management kit.

One last note: on the stock Intake Manifold.
Take a close look at this plug on the rear bottom of the intake manifold.

This is plugged on cars with manual brakes and crate engines. You may find that this is open on your
manifold and this will need to be plugged or you will have a massive vacuum leak. This is difficult to do
once the engine is in the car.
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Flywheel and Clutch Installation
You can now remove the engine from the stand. It will sit nicely on the flat S1 pan and will be difficult to
tip. This is the time to install the crank sensor adapter, if needed. If you have no idea if your engine was
equipped with an automatic or manual, here is how you can tell.

The sensor are the same, the adapter is the only part you have to change.
The sensor adapter is changed from the back of the block as shown here.

Sensor will come very close to the flywheel (as in the right photo).
The sensor adapter will be torqued to 15 lb.-ft.
The sensor itself is torqued to 71 lb.-in.
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In case you were wondering? This plate on the back of the engine is not reused.

Next you will need to install the pilot bearing. The Focus ® does not use a pilot bearing even if it was
equipped with a manual transmission. If you are using the clutch from the donor car, you can install the
bearing with the pressure plate in place. Install with the seal side out.
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If the flywheel is off or being replaced, you can install it now. The thread should be coated with blue
thread lock. This will act as a seal since the bolt can leak oil if not coated. Torque bolts to 83 lb.-ft.

Using a suitable clutch alignment tool, install the disc as shown. The pressure plate can now be installed
and the bolts torqued to 20 lb.-ft.

K20020 Kit Cams and Head
If you are using the K20020 kit and are installing cam or head, this is a good time to do this work. Refer
to chapter 10 for detail.

This concludes the engine preparation for your car.

Special Tools Needed in This Chapter:

Clutch alignment tool Matco® FB8 available from Snakebite.
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Chapter 2: Transmission Preparation
The Snakebite, S1 installation package uses a Type 9 Transmission manufactured in
England by Mitchell Cotts.

Specifications
Type 9 gear ratios
1st gear
3.35-1
1.81-1
2nd gear
rd
3 gear
1.26-1
4th gear
1-1
th
5 gear overdrive .83-1
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Fluid: approximately 2.36 pints
of Motorcraft Mercron ® Synthetic
Part number E6AZ019582-B
Quaker State ® Synthetic Blend
Mercron Part ® # 406448
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Familiarize yourself with the transmission and then check that you have all the parts listed
in the next picture. The parts on the left should come in the box with the transmission. The
parts on the right should be in the install kit.

Speedometer Drive Parts, Install
The speedometer parts will be installed as shown.

Begin by installing the seal. This will go in the right side. A small amount of sealer can be
used around the seal. Use a flat tool to install seal.

It is a good idea to lubricated the seal with a small amount of white grease or Vaseline
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Next the adapter ring will be installed. Coat the bottom of the ring with a small amount of
RTV sealant, and then insert it into the trans as shown.

The adapter will need to be locked into place by drilling through the trans and into the ring.
A 10-32 Allen setscrew can be used to set the ring. Use an 11/64 drill and a 10-32 tap.
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You can now install the speedometer drive gear in to the left side of the transmission.
Make sure it is fully seated and the drive side protrudes through the seal on the right side.

The gear plug can now be tapped into place over the gear. Be sure to use a small amount of
RTV around the plug to avoid leaks.

On the right side you will find the red reverse light switch plug, as shown here on the right.
Since the S1 does not use a reverse light, this plug can be coated with RTV sealant and
installed back in the trans. No fluid flows in the shifter box area of the Type 9 so a pressure
resistant seal is not nessessary. This is just to keep the dirt out.
The VDO ® speedometer sensor works in conjunction with the VDO ® electronic
speedometer and eliminates the need for a cable. If the sensor that came with your kit looks
like the one in the picture then the male threaded end will need to be cut off. The sensor will
hit the frame if this is not done. You can cut this off with a hacksaw or a pneumatic wiz
wheel. But be aware, the sensor has a plastic reluctor wheel inside, if this is left to spin at a
high speed it will be destroyed. We recommend that the reluctor be held externally by
inserting the drive pin and holding it while it is being cut. The following pictures show a
method for doing this.
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The plastic cap that comes on the sensor can be cut down and used as a cover as shown
on the right, bottom.
The last thing to do before the sensor goes on is to adjust the drive pin. It has been found
that even after the pin is properly adjusted, it can walk out of the sensor. We recommend
that the pin be set up as below using a small plastic sleeve or a small diameter vacuum line
to produce a spacing sleeve.
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The brass collar can be moved on the pin by putting the end loosely in a vise and gently
tapping it with a hammer. It will look like the one on the right when properly positioned.

Install the drive pin into the sensor brass collar first. Then insert the drive pin into the gear
as you install the sensor. Sometimes the threads are a little tight on the adapter so be sure
the sensor is tight enough that it will not turn.

Transmission Mount Install
The trans mount is simply bolted to the bottom of the trans using a 12X1.75 35mm Allen bolt
from the hardware kit. Torque at 50-70 lb ft. The V side of the mount goes toward the
transmission.
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Throw Out Bearing Install
First step in installing the hydraulic throw out bearing is modifying the front bearing
retainer on the transmission. The bearing retainer has a collar that extends out along the
input shaft. Its purpose is to provide a means for a mechanical throw out bearing to ride.
Since in this situation this collar has no use and will be in the way, it will need to be
removed. First remove the bearing retainer from the transmission. Then a hacksaw can be
used to cut off the collar just on the outside of the seal. Be sure to clean any metal shavings
out of the seal and front bearing area.

You will need to re-tap the retainer bolt holes to 1/4-28 standard US thread. The metric
threads in very close and taps easily. Use a little grease on the tap to keep metal out of the
trans.
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Below are the parts for the hydraulic throw out bearing install.

Install the bearing onto the plate as shown in the upper left photo. The long bolt can be run
through as shown below. The washers are used to shim the plate for proper bearing
clearance. Generally two washers on each spacer will do the trick.

Apply some RTV sealant to the gasket on the bearing retainer. Install the retainer on the
trans and then temporarily install the throw out bearing and plate assembly as shown
above. Give the sealant some time to set up and the plate should stay put as you remove
the bearing and plate assembly so the bellhousing can be installed.
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Bellhousing Install
The bell housing should be ready to go as is. It is advised that you check fit to engine and
starter fit before installing it to the trans.
An O-ring must be fitted around the shift rod hole. A small amount of RTV can be used
around the outside of the O-ring to ensure a good seal. Do not let any get into the hole.

Next remove the bearing and plate assembly and install the bellhousing using one 12x1.50
50mm bolt, two 12x1.50 80mm bolts and one 12x1.50 90mm bolt. Torque at 28-38 lb ft.
The bearing and plate can now be reinstalled. Torque at 10-15 lb-ft.

Place a small dab of paint on the top edge of the bearing. Before bolting to engine make
sure this paint mark is at 12:00. This will make it easer to see the edge of the bearing when
checking the clearances. (Refer to chapter 3 Power Train Assembly)
Check shifter operation at this point, if a misalignment between the bellhousing and trans
should occur then the trans will not shift. If this happens try loosening the 12 mm bolts and
run the shift rod into the bellhousing. If this fails, the shift hole in the bellhousing may need
to be enlarged slightly.
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Modifying the shifter
The shifter is a stock item that is to long for the S1 application. To shorting it is an easy
task.

You will need to cut through the hump in the middle of the shifter; this is the section with
the orange tag in the upper left photo. Cut both sides 180 apart. You can cut through all the
way into the rubber bushing, being careful not to cut into the lower shifter part. You should
now be able to work the top part off the bottom part.

The bottom part of the shifter should look like the left photo. You can now mount the shifter
in a vise and knock the shifter loose from the bushings, as on the right.
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The end of the shifter will now look like the photo on the left.

You will now want it to look like the one on the right. Tap threads using a 10x1.5mm tap
about an inch and a half down.

It will now fit the shifter ball.

This concludes the transmission preparations for your car.
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Chapter 3: Powertrain Assembly
The engine and transmission can now be bolted together and the throw out bearing clearance checked.
Start by matting the engine and transmission assembly. If you find you are having trouble getting the
input shaft splines to engage the clutch disc, you can put the transmission in gear and temporally use the
drive shaft to rotate the splines.
At this time, use only two bolts to hold the bellhousing to the engine. Use the 10X1.50 40mm Allen bolts.

Before the bellhousing is completely bolted up, you will need to check for proper clearance of the throw
out bearing. This is where the white paint on the end of the bearing is used.
You can view the throw out bearing through the hole in the top of the bellhousing.

You should have between .155 and .220 clearance between the pressure plate and bearing housing as
shown above. The bearing itself will ride directly against the pressure plate.
This clearance can be adjusted by removing the transmission assembly, removing the throw out bearing
and plate then adjusting the washers on the spacers. Make sure there is the same number of washers on
each spacer.
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Page 1 of 7

After your happy with the clearance, the remaining bellhousing bolts can be installed and torqued at 35
lb.-ft.
Finish up by installing the boot on top of the throw out bearing; this will keep any unwanted objects from
falling into the clutch. Some trimming of the boot will be needed.

Starter and Cables
The starter can now be installed using three 10X1.50 40mm Allen bolts, torque at 26 lb.-ft.
Note: There seems to be two different bolt patterns for the Focus ® starter. The remanufactures can’t seem
to get this figured out. What this means to you is, you could get a starter that does not line up properly
finding one ear that is way off. If this happens, just let Snakebite know, and we will get you the right starter.
Snakebite has been checking these but one could slip through. We also hope that the rebuilders will soon
figure out the difference and box these properly.

The battery cables pictured above (right) are supplied with the installation kit. (Owner must supply 10ga
wire, not in kit) As you will notice they are not the same as those used on the starter picture above (left).
The cables that come with the kit can be used without a problem and can be installed as shown. We have
found that the Ford ® used a smaller 6-gauge cable on the Focus ®. The smaller gauge cable is easier to
route; looks better and the battery cable ends supplied can still be used. This option is totally up to you.
All installation photos used in this manual show the smaller gauge cables.

As you can see the 6ga. cable look clean at the battery.
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If you choose to use the 6 gauge cables this is what you will need to make it happen. You should be able to
get an auto parts store or electrical supplier to crimp the lugs for you if you can’t find a crimping tool.

The cables should be assembled as shown above.

Ground strap?
The question sometimes comes up, whether there should be a ground strap from the engine to the frame.
My answer to this is, “if you feel you need one, then put one on.” “You can never have enough grounds.”
We don’t run one for this reason. The starter, which draws the most current, pulls a ground from the
battery cable bolted to the block. All other engine related functions such as alternator and gauges find a
ground through here also. The engine management system has its own ground; so only chassis related
components such as lights, wiper and fans need a chassis ground. Since a chassis ground is supplied on
the car we do not feel an extra ground from the engine is all that necessary.
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Attach the battery cables as shown above. Route the cable away from any sharp edges. Zip-tie the cable
together for a neat appearance. It is a good idea to mark the negative and positive cable so they are easier
to identify after the engine is installed.

Oil Line
If you are using the stock intake it is a lot easier to attach the oil pressure gauge line to the engine at this
time. See Chapter one “Oil Pressure Sender” for information on indicator light and gauge hook up.
Wrap the line up so it is out of the way during installation of the engine.
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Engine Mounts
Only the right side engine mount will be attached at this time. (Above right photo) The left one will be
placed on the frame and bolted to the engine during installation. Attach the mount bracket using three
10X1.50 20mm Allen bolts. Torque to 35 lb.-ft. The rubber mount should be screwed all the way on to the
mount bracket. It can be later adjusted higher if needed.

Chassis Engine Wiring
Earlier car had to be chassis wired with the engine in the car. Chassis wiring is the wiring from the car
body to the engine. This includes starter, alternator, and all indicator light functions. In other words
everything except the engine management. The factory later installed these wires on a plug so the engine
can be wired out of the car and simply plugged in once installed. This was also done to simplify any
future repairs needing the engine removed such as clutch replacement for example.
If you have an older body and there is no plug and you will have to wire the engine once it is in the car.
The chassis wiring is on the right inside of the engine compartment. It is plugged in with a weather tight
connector.
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Engine wiring color code.
Oil temperature indicator
Oil pressure indicator
Coolant temperature
Start wire, solenoid
Alternator indicator light
Alternator ign. Feed

Brown/Purple wire
Brown/White wire
Brown/Blue wire
Black/Yellow (1.50mm) wire
Blue
Black/ Yellow (0.75mm) wire

Measure down the right engine mount (best place to attach the harness) and determine the length of the
harness. Make sure you leave enough length, leave a little extra if your not sure. The longest wire needed
will be the water temperature sender.
The alternator will use standard female spade connectors. See Chapter 12 page 7 for alternator hook up.
The solenoid will use an eyelet connector. The senders can use a modified insulated spade connector, as
shown below. Crimp-on connectors are not supplied in the kit they can be found at any auto parts or
hardware store.

Neatly run you wiring along the engine. The harness can be zip-tied to the battery cables and down
across the right engine mount bracket. If you chose not to use the oil pressure indicator light, tape up the
end of this wire and tuck it away. You will find more on engine wiring in Chapter 5 Power Train Install.

Transmission Fill
This is a good time to fill the transmission. It is much easier to do it now then when it is in the car. If you
do wait until after installation you will need to find the excess panel on the tunnel inside the drives foot
well and fill through there. Be sure to leave the blue tail shaft plug in till the drive shaft is installed.

See Chapter 2 for proper fluid type.
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Ready to Install
Your power train package should look something like the photos below. Exception would be the use of
the stock intake; it can be on the engine during installation, although you may find it easier to remove it.

This concludes the power train preparations for your car.
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Chapter: 4 Preparing the S1
There are a number of things you will need to do to ready your car for the power train installation.
Care must be taken while working around the car. The S1 is comprised of fiberglass on the fenders and
nose, aluminum on the body and hood. The paint can easily be chipped while working around these
materials in close quarters. The hood and nose will be removed for the install. They should be stowed in a
safe place and covered up. The front fenders seemed to be the most vulnerable to accidental damage.
Therefore Snakebite has come up with some handy fender covers. These can also be used during storage
to keep the fenders from being chipped, as well as during the engine installation. Call Snakebite for
details and cost.

Removing the Nose
The nose is attached in two spots, there are two bolts inside under the hood area and there are screws
holding the bottom under a cover. (See Chapter 6 page 1 for lifting instructions)

You will find one Allen bolt on each side, inside the rear of the nose as shown above left. Under the car
there will be a number of Philip screws holding on the black cover (above right). There may also be a few
screws under the cover holding the nose on.
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After all the attaching screws are out you should be able to pull the nose back slightly, dislodging it from
the car.

Pull the air ducting loose from the inside of the nose by pulling the aluminum braces inward. This should
release the rest of the nose. The last thing holding it on will be the turn signal light plug on either side.
The nose should now be free to lift off.

You will now be left with the ducting that needs
to be removed. On the older cars with a cable
and two duct pipes, we have found it easiest to
drill out the rivets on top and remove the panel
leaving the duct box in place as shown above
(right photo). On the newer car with only one
tube (right) you can just remove the tube, and
pull the whole assembly off the car.
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Fuel filter and lines
The S1 requires two fuel filters. One is installed during assembly and is under the trunk liner. This is a
conventional filter used to keep and larger materials from entering the fuel pump. The second filter is a
high micron fuel injection filter and must be mounted during the install. This filter keeps very small
particles out of the fuel injectors. (You will find this filter in the Alpha kit)

The above photo shows a typical installation. First you must determine which is the high pressure or
pump side, line. The easiest way to locate the proper line is to attach a hose to one line and blow into it
(do this before fuel is in the tank) if you can not blow through, then you are on the pump side line. If you
can blow through, you are on the return line. Mark the lines for reference.

You can run your return line with fuel hose or, as shown here, with a steel line. A steel line can be bent
and run up to the front side of the engine bay where the fuel rail will end up. A trick here is to use a
straightened coat hanger as a model, then bend the steel line off that.
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Engine mount
The left mount and bracket can be installed in the car. Do not tighten the bottom mount nut completely
at this time. It can then be swung forward out of the way until the engine is installed.

ECU and Wiring
The ECU will be mounted inside the vehicles passenger foot well. First a 1 ¾” hole will need to be drilled
in the firewall for the harness to pass through. The two relays on the harness and the inertia switch will
also need to be mounted inside the car. If you are using the K20020 system you will need to install the
Eprom. Refer to Chapter 9 pages 15-17 for detailed instructions.
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A template is provided at the end of this chapter (Page 9). This can be laid on the right most corner of the
firewall and used to mark the location of the relay holes. The main harness hole is simply drilled above
the chassis harness and as close to the fill tank as possible. (See photo on previous page)
Insert the harness through this hole (you may need to separate the relays to get them to pass through the
hole) Bolt the two relays, using the two holes toward the center of the car. The inertia switch will be
bolted to the outer two holes. You may find it much easier to work under the dash if the glove box is
removed. This can be done by loosening the wing nuts that holds the box in place. You will find one on
the right side and two on the left.

The firewall of you car should look like the right photo above once the grommet is in place.
The ECU will be mounted to the top of the foot well. If you examine this area, you will see that there are
two steel cross braces. The ECU is just the right size to straddle these braces.

Hold the ECU up in the proper spot with the plug end towards the middle of the car and mark the spots
to be drilled for the mounting. You should have one hole to the front and two towards the rear. Drill
holes, and then pre-fit the self-tap screws to make starting them easier. Leave the one front screw in place
as shown in the left photo. Plug in the 35-way connector to the ECU making sure it snaps securely in
place. Slide the ECU into the rear screw, then install the two front screws and tighten them all down.
Washer may be needed to keep the self-tap screws from sliding off the ECU mounts.
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Taped up in the chassis wiring under the dash is a loom that is used to power the ECU. This loom can
sometimes be difficult to locate. Most cases it is taped to another part of the chassis harness to the left of
the wiper motor. The wires on this loom are also taped up and you will need to unwrap them.

You will find these wires in the loom.
Fused battery voltage (constant)
Red
Fused ignition voltage (key on)
Green
Ground signal for fuel pump relay
Brown/Green
Tachometer
Black/Green
For the Alpha system you will only need two of these feeds, the green ignition wire and the black/green
tach wire. Tape up the other wires so they can not become grounded.
Install crimp on spade connector on the green (female) and black/green (male). The green will plug into
the white power wire (XXX) on the Alpha harness. The green/ black will plug into the purple/white wire
(SS) on the Alpha harness.

Ignition Timing Offset
You will find that you have a number of blue wires with tracers left. These wires are provided to create
an ignition timing retard capability. We have not found the need for using this function but if you feel
like you need it they can be used. For more information on this function see your Alpha fitting
instructions Page 10. You will find details on how this works and how a switch can be incorporated to
make changing timing easy on the fly.
We normally just zip-tie these wires out of the way.
The last wire is actually a gray data cable. This is normally zip-tied on the far right side, if needed for
future use.
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Though it looks quite busy this is what your under dash should look like. You will notice the gray data
cable heading off to the right. Relays and inertia switch positioned on the right inner firewall. The ECU
tucked up under the foot well. The extra timing wires zip-tied to the harness just left of the ECU. Above
that just at the end of the data cable you will see the tach wire tucked neatly with the power wire out of
the way.

Glove Box
You should now be finished under the dash. You can now reinstall the glove box. This can be a tricky,
nerve-racking process. Sorry, no pictures here, you have to do this by feel only. This explanation may
help, but this is a do-it-till-you-get-it thing. Position the box behind the dash getting the clamps to come
fully over the lip of the box. It may help to completely remove the clamp on the right side(one wing nut).
With one hand holding the box tight against the dash slowly tighten down the wing nuts starting on the
left side. Keep feeling the clamp on the lip on the box. If it starts to slide off, loosen that side a little,
reposition the clamp, and then tighten the opposite side. Keep going back and forth till you have the
clamps tight and they are still on the lip of the box. Now shake the back of the box and see how you well
you have done. If it falls out, you didn’t get it, start over. If it stays you probably did well.
The glove box has been known to fall out if the clamps are not periodically checked. If this becomes a
nuisance you can put a little whiteout or fingernail polish on the threads behind the wing nuts. Do not
over tighten the nuts, the studs are just epoxied to the dash and can be pulled off. Do not lock tight the
thread since this could make it very difficult to remove the box if you need to service behind it in the
future.

Fuel Pump Hook Up
The Alpha system uses it’s own fuel pump relay combined with the inertia switch as a safety shut off
incase of an accident. The S1 was designed with it’s own fuel pump relay and is activated by grounding
the relay by an ECU. This creates a small conflict. Although you could go to the extent of running the
long fuel pump power lead all the way to the trunk of the car and connect it to the S1 fuel pump, we
have found a short cut that make this unnecessary.
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As shown in the photos above we will go right to the S1 fuel pump relay and tie into the pump wire to
the trunk. This will eliminate the need to run the long fuel pump cable that comes off the Alpha harness,
through the entire car.
The relay that you want to remove is the second one down from the top (Relay C). Drill a ½” hole in the
relay cover parallel to the second relays position. Run the fuel pump cable under the fill tank and up
beside the fuse box. Cut the cable off to length and trim back about 1 ½” of the cable sheathing exposing
the two inner wires. Cut off the black ground wire, as it is not needed. Install a male spade connector on
to the red wire. Send the cable through the cover and plug into the top center receptacle of the relay
block. Reinstall the cover and zip-tie the cable to the fuse box harness.

If you are using the Alpha multi throttle body system, you will need to check the amp rating on the
above-pictured fuse. If there is a 15-amp fuse here, up it to a 20-amp, we have found that under extreme
driving the Alpha ECU can draw enough amps to blow the 15-amp fuse.
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Fan Switch
If your car was prepared by Snakebite, it will most likely have a lower temperature fan switch already
installed. When we install this switch, we will also identify that it is done with a label in the fan switch
area.

This photo shows the fan switch from under the car, on the right side of the radiator. You will find that
this switch is easily reached from the top before the engine is installed. If you have no indication of it
being replaced, then now is the time to do it.
If this is not changed the engine temperature will rise to 200 before the fans kick on and you may find
the car running around 250 in the summer.
The cooler fan switch (or fan temperature sensor) is a Beck Arnley ® part # 201-1545, and is available
through Snakebite. The factory fan switch will be marked in Celsius with an on number, 92 and an off
number, 87. The cooler switch will be marked likewise 82/77.
The fan switch takes a 29 mm wrench. We have found that an 11/8 wrench can be modified to do the
job. You will have to grind the wrench flats to open it up slightly. You may get lucky and get the switch
out with an adjustable wrench.
This fan switch and the 160 thermostat installed in Chapter 1 should keep your engine temperature
around 200 on the hottest days

Alpha System Update
For 2003 Webcon has added a Barometric pressure sensor to the K20017 and the K20020 kits at our
request. This was added due to the system being too rich when operated in high altitude areas. This
sensor (picture on the next page) will be in your kit and will attach to a plug at the under dash part of the
harness. The sensor can be mounted anywhere convenient and the port on the sensor is left open. This
port will monitor atmospheric pressure and will lean the system out at higher altitudes.

Chapter 4: Preparing the S1

Page 9 of 11

If you are sure your car will never be driven in an area much higher than sea level, then this sensor can
be left off and the system will operate normally.

This concludes the chassis preparations for your car.
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Relay and inertia switch template (see page 5).
Cut out or copy, use to drill holes for mounting Alpha system relays and inertia switch.
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Chapter 5: Power Train Installation
Installing the power train will take some special tools that the average do-it-yourselfer may not have.
Of course you probably already know you need some kind of engine lift. What you may not know is, that
some heavy-duty engine lift may be too wide to fit under the S1. Check this out if you are borrowing or
renting. You will also need to get the front of the car up enough to clear the wheels of the lift but not to
high as to make it difficult to get the engine in. We suggest that you sit the front wheels on some 2x4’s.
Stack two or three boards, just enough to get the lift under the car. Don’t forget to set the park brake and
block the wheel so the car does not roll back. (See Chapter 6 Page 1 for lifting instructions)
The other tool you will need is an engine tilter. (See end on chapter) This devise allows you to tilt the
assembly enough to get it in the car and is a must on this installation. You can rent these at most tool
rentals along with the engine hoist.

The above photo shows the
extreme angle in which the
assembly must be at to clear
everything. As the assembly
goes down and further back
the angle will need to be
decreased to the point that it
is sitting level again.
Occasionally, look under the
car making sure that the
transmission mount stays
above the mount brackets.
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As you can see in the photo on the previous page we do not remove the belly pan during install. This is an
option at this point and you can remove it if you like. Just remember anything you drop during the install
will get stuck in the pan. You will need to remove it before you are completely finished to check for leaks
and find your tools.
Once the engine is down in place and level you will first need to line up the right mount to the hole in the
frame. Get it set in place then check the left side. You should be able to swing this mount bracket up to
the engine.

Line up the boltholes and install four 10x1.50 20mm Allen bolts, torque at 35 lb.-ft.
The right photo shows a clearance problem that you may encounter during installation. The rubber
mount on the right mount bracket may be hard to get around the vent tube. This should not be a problem
on newer cars with the smaller vent tubes. If you can’t seem to get the mount around this tube remove
the rubber mount till the assembly is lower than the tube, then reinstall. Just make sure you get the tube
over the mount.

Your transmission mount should be sitting on top of the trans mount brackets. This mount will be bolted
up in the next chapter. Mount to frame bolts are 10x1.25 30mm and are included in hardware kit.
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Oil lines
The oil lines can now be installed to the oil filter adapter. It doesn’t make any difference what line goes to
which spot on the block. The main thing here is to make sure these stainless steel lines do not touch any
brake lines. These lines can rub through a brake line very quickly.

While you’re at it, tighten the two oil lines on the cooler. We have found these are usually not tight
enough. Failure to do so can result in a nasty leak later on. The nose will need to be removed again to
repair it.
You can now run the oil gauge line. You my have already attached this to the sender at the engine.

If you have not, you can either start at the engine or at the gauge, I like to start at the engine. I think it is
important to cover this line with some kind of protective sheathing all the way to the firewall. If you have
already installed your engine chassis wiring you should have some sheathing left over. I have used this, as
in the photo above (left), as a cover. You won’t have a single piece long enough, but you can connect this
sheathing very neatly by using black shrink tubing.
Neatly run your line over to the side of the car and up to the firewall. Run the line through the chassis
wiring grommet at the firewall. Don’t worry about using too much line you will be trimming off a lot of
it.
Remove the oil gauge from the dash and install the line adapter. Use thread tape and make sure you hold
the gauge as shown in the above (right) photo. A leak here can be messy!
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Run the line neatly under the dash making sure it is clear of the windshield wiper rods. Run the line
though the gauge hole and attach it to the gauge as shown below. Reinstall the gauge making sure the
light is plugged in.

Chassis Engine Wiring
If you have not already wired the engine with the chassis loom, or could not because the harness did not
have a plug, you will have to do so now. You will probably have a harness that looks like the above (right)
photo. Please refer to Chapter 3 for details on the chassis wiring.
When you have your wiring finished it should look something like the photo below.
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Alpha Engine Management Harness
At this time part of the engine management harness should be plugged in. Connections on the harness are
labeled but some of them can be confusing. Refer to the Alpha Fitting Instructions, page12 or Chapter 12
page 9 of this manual for explanation of letter labeling and connector use. The letter labeling will be
designated by parenthesis and is not found on the harness.

You will find two wires taped together, one having a 4-way plug and one having a 2-way plug. These are
marked as follows; the 2-way is marked RPM, (E) this is the crank sensor plug. The 4-way is marked O2
(VVVV) this is the oxygen sensor plug (lambda sensor). Run these wires under the vent tube and along the
edge of the transmission tunnel shelf. Fish them down along the bellhousing on the driver side and plug
the crank sensor wire in as shown in the above (left) photo. The O2 sensor will be plugged at a later time.
The ignition coil plug is a 3-way plug specifically designed to match the Zetec coil pack. This one is not
marked, but the Alpha label letters are HHHH. This can be plugged in now.
The water temperature sensor plug is marked H20 (Q). Do not plug this in at this time. You will need to
remove the water temp sensor to purge air as you fill the cooling system.
The remaining plug will find a home after the induction system is installed.

Hydraulic Clutch Line
If Snakebite prepared your car it will most likely have the clutch hose attached and ready to go. If it is
not attached you will receive either a new hose to replace yours or a adapter to convert your hose. In
either case you may need to gently bend the 90end to keep the hose from rubbing.
To install the clutch hose, remove any protective
caps that may be left, then simply push the hose end
into the throw out bearing until it snaps into place.
The clutch system can now be filled with Dot 3
brake fluid and bleed out. A small vacuum line
should be installed on to the nipple of the bleeder
screw. You can run this hose into a glass container.
This will keep the fluid from running into the clutch
area during bleeding. Bleed as you would normally
bleed any brake system starting with the master
cylinder. If foaming occurs, let it sit and try again
later. See Chapter 11 for final clutch adjust.
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Battery Fitting
We have found that the Mazda Miata ® battery makes for a very good fit in the S1 and as of the time of
this writing, this is our battery of choice. We are hoping for the future development of a gel-cell battery
for our application. For now the Miata ® battery will be used in our kits and is available through
Snakebite.

Mock up the battery in the car with the hold down hardware from the installation kit, as in the photo
above. You will probably find that the hold-down rods are too long. Mark the rods, leaving just enough
threads to hold the nuts. You may find that you will need to re-thread the rods deeper. Hood clearance is
critical here and it will be checked to confirm enough clearance in Chapter 11.
The factory places an angle bracket for the battery to rest against on the foot box. This bracket should be
on the inside right under the wire harnesses. This acts as a stop for the hold-down rods to pull against.
Sometimes this is placed on the outside and will need to be moved to the proper location. See below

Regardless of which battery cables you choose to use, the battery post connectors (or cable ends) that are
supplied with the installation kit can be used. If you look closely you will find that these are imprinted
with a + or – sign.
If you are using the smaller gauge cables you will need to turn the clamps over to have enough grip to
pinch the cable properly.
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You will need to connect the wires as shown in the photo above.
Positive: battery cable from starter (may need to be cut to length); positive chassis wire (comes out of the
chassis harness towards front of foot box, has eyelet attached); positive wire from Alpha harness
(brown MM wire marked positive, has eyelet attached)
Negative: battery cable from engine block ground (may need to be cut to length); negative chassis wire
(attached to top of foot box just under back of coolant fill tank, has eyelet attached); negative wire from
Alpha harness (two black HH wires marked negative, has eyelet attached)
Note: both Alpha wires are in one harness off the main harness. This leg is a little on the long side. It can
either be wrapped up or shortened for a cleaner look.

Shifter installation
To install the shifter you must first remove the screws in the console that is positioned on the tunnel. You
will find two screws in each side, remove these and the console can be simply lifted, as shown below, to
gain access to the top of the transmission. Peel back the round vinyl covering (below).
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Install the shifter with three 8X1.25 mm bolts and lock washers. Trim the vinyl to fit tight around the
bottom of the shifter and glue it back in place with weather strip adhesive.

After the vinyl dries, re-install the console and line up the screw holes. A small awl can be used to locate
the hole while installing the screws. If the shifter has trouble going in to the upper gears, the console may
need to be moved forward more or the insulation under the boot will need to be trimmed back.

This concludes the power train installation
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Special Tools Needed in This Chapter:

Matco Engine Tilter # MEH1500
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Chapter 6: Under Car Installation
Since most people purchasing the S1 will not have the luxury of a vehicle lift, this manual and photos
included are all based on an installation done without a lift. Furthermore, we feel a lift is unnecessary for
this installation since very little work needs to be done under the car.
We do urge you to follow all safety precautions when working under this or any vehicle. You will need a
suitable floor jack and jack stands. DO NOT attempt to work under the S1 without supporting the car with
jack stands. With that said, let’s look at the proper way to lift the S1.

Jacking and Supporting the S1
Because of the aluminum under body, care must be taken when lifting the S1. You may also find that not
every floor jack is suitable for lifting the car. Some jacks may not go low enough to fit under the body.
The lift pad of the jack can also present a problem. Most are made like a cup with teeth in each corner.
These teeth can dig into the bottom of the car and damage the aluminum. You must also know where the
safe lift points are on the car to prevent any damage.

The left photo shows how a piece of 2x4 can be used to make the jack safer to use on the S1 aluminum
underbody. The right photo shows a typical jack pad, this one is in the left front of the car. These jack
pads are the factory preferred lifting points. You will find four of these on the car. Two are in the front
by the suspension and there are two towards the rear just ahead of the rear suspension.
Because of the rigid frame and light weight you will find that when lifting the S1 at one of these jacking
points you will not just lift one corner but the whole side of the car. (See photos next page)
This can be used to your advantage to set jack stands at the opposing jack pad. Jack stands can also be
set on the front suspension (cover stand with rags or a soft material so as not to damage the control arms).
Place stand as far out towards the wheel as possible, setting them in the middle of the arms could damage
them.
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Lifting the front of the car at the jack pads (above).

Lifting at side of car at jack pads (above).

Lifting side of car from rear lift pad.

Frame rail inside engine compartment.

Alternative lifting and supporting spots can be found anywhere along the frame rail that runs the length
of the car. Since the frame cannot be seen from under the car, you must be absolutely sure you are on the
frame before attempting to lift. You can damage the under pan if you lift off of the frame. Do this at your
own risk! Extreme care must be taken when lifting in any spot other then the recommended jack pads.
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Transmission Mount
For the next steps you must first jack up and support the rear of the car. The transmission mount can
now be centered up and bolted into place with two 8x1.25 20mm bolts and lock nuts. The trans mount
bracket will also need to be positioned and tightened in place.

Installing the Drive Shaft
Most S1’s will have a removable panel in the rear of the car under the differential. This is held in place
by a number of screws and the tow hook. By removing these and the panel can be removed. Some early
cars will not have a removable panel and to gain access you must drill out the rivets in the louvered panel
and remove it.

Rear panel removed.

Chapter 6: Under Car Installation

Page 3 of 4

The drive shaft is inserted through the opening next to the pinion flange as shown above. The right photo
is an example of an older install with the louvered panel removed. Remove the blue transmission plug
and insert the drive shaft. Line up the pinion flange and bolt the drive shaft up with four 5/16”X 1”
shoulder bolts and lock nuts.

Speedometer Sensor
Next, you will need to plug in the speedometer sensor and secure the wiring with a zip-tie.
If your sensor has no plug, male spade conectors can be used. Conect as followes
S1 Harness Brown – Sensor Black
S1 Harness Red/Black – Sensor Red
S1 Harness Purple – Sensor White

Engine Mounts
Make sure the front engine mounts have 10X1.50 nuts, flat washers, and lock washers. (Do not use lock
nuts on these rubber mounts, this makes them very difficult to tighten or remove at a latter time.) Tighten
these nuts and re-install the rubber plugs.
Reinstall the rear panel; if you drilled out the rivets, the panels can be re-installed with small sheet metal
screw for future access.

This concludes the under car work on your S1
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Chapter 7: Cooling System Assembly
The S1 uses a separate expansion tank mounted on the firewall. Since the radiator is lower than the
engine the expansion tank is mounted at the highest point making expulsion of air in the system easier.

This is the water tube lay out
for the S1. You will find that
the hoses and tubes in your
kit are labeled with numbers.
These numbers are
coordinated with the lay out
above and in the following
photos. Above is the
conventional layout. One
variation on this is to run the
#2 tube on the right side of the
engine. (Right) This frees up
some room on the left side and
makes it look less cluttered.
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The choice on tube routing is yours; we will go over each way in this chapter. Refer to the sketches on
page 1 as needed.

Tube Identification
To better identify what we are discussing during the water tube installation I have created sub
assemblies and named them according to their function in the cooling system. This should help simplify
the installation.
Air Bleed Hose: This is the 3/8” hose that runs from the radiator to the expansion tank. This
also tees off to the water neck. All but one of these hoses is pre-assembled. This end is to be
connects to the water neck.
Lower Tubes: The Lower Tube consists of hose #8, #9 and tube #3. This tube runs from the
bottom of the radiator to the water pump. This tube also tees off to the Fill Tube by tube #3.
Upper Tubes: The Upper Tube consists of hose #7, #6, #5 and tube #4, #1. This tube runs from
the top of the radiator to the water neck at the thermostat housing.
Fill Tube: The Fill Tube consists of hose #10, #11 and tube #2. (The fill tube will require an extra
2ft. length of 7/8” water hose not included in the kit, if you choose to run this tube on the right side of
the engine) This tube runs from the tee on the lower hose (#3) to the expansion tank.

Air Bleed Hose
As noted above the only connection needed here is to attach the loose 3/8” hose to the small nipple on the
top of the water neck.

Lower Tubes
To assembly the lower tubes you will need hose #8, #9 and tube #3. You can pre-assemble these on the
floor as shown. Use a little WD-40 ® on the ends to aid in assembly and allow you to twist the ends if
needed.
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This is how the lower tubes should look in the car. The nipple on #3 should be tilted downward slightly.
Be careful through out the installation that the hose clamps are turned in such a way that they do not rub
another hose or tube.

Upper Tubes
To assemble upper tubes you will need hose #7, #6, #5 and tube #4, #1. These can also be pre-assembled
on the floor and installed under the left engine mount to install.
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The end of #7 will attach to the upper neck of the radiator, # 5 will attach to the water neck. The tube #1
should be positioned so it can be supported with zip-ties to the left engine mount bracket.
The below photo shows the positioning of the lower tubes along side the fill tube.

Fill Tube
We will start with the factory recommended fill tube installation as shown above. You will need hose #10,
#11 and tube #2 for this method. Pre-assemble the tubes and slide them under the engine mount bracket.
Hose #11 will connect to the expansion tank and hose #10 to the tee in the lower hose, #3. Zip-tie to #1
tube or to engine mount bracket for support.
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Fill Tube Alternative Routing
To route the fill tube on the right side of the engine you will need hose #10, #11, tube #2 and an extra 2ft.
length of 7/8” water hose not included in the kit. You will also need to cut tube #2 approximately in half.

Install tube # 11 in the middle and turn the ends of tube #2 as shown above.

Run the tube as shown above. It can be positioned under or over the vent tube. You will need to zip-tie
the tube to the engine mount bracket for support.
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This photo shows the forward routing of the tube. Make sure that the oil hoses do not make contact with
the water tube. They will rub through the aluminum tube.
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The last photo shows another view of the hose routing with the cylinder head out of the way for more
clarity.

Filling the System
Go over the hose clamps making sure none are rubbing. Also make sure that all clamps are tightened.
The S1 cooling system takes proximity 2 ¾ gallons of 50/50 mixed antifreeze coolant.
Remove the Alpha temp sensor from the top of the thermostat housing.

Fill system through the expansion tank. Once coolant begins to come out of the temp sensor hole quickly
reinstall it. Continue to fill till the expansion tank is about 1” from filled.
Tighten the temp sensor and install the plug marker H20.
An overflow tube should be installed on the tank cap that will vent any coolant under the car. Failure to
install this tube can cause hot coolant to enter the cab of the vehicle, in case fluid is vented from the cap.
This can cause burns to the occupants.
Check your system for leaks.

This concludes the cooling system assembly of your vehicle.
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Chapter 8: Exhaust System Installation
The S1 exhaust system consists of either a stock Ford Focus ® exhaust manifold or a competition exhaust
header manufactured by Superformance. An external exhaust pipe, silencer combination is supplied with
the car, made of polished stainless steel. In conjunction with the stock manifold either a catalytic
converter or a connector pipe can be used. If the polish stainless look does not fit the look of your car, the
pipe can be ceramic-coated black at an additional cost. (See Snakebite for prices) The competition header
comes from the factory ceramic-coated silver; black header would have to be special ordered.

Catalytic Converter installation

This is the optional catalytic converter. The shield is supplied by the factory but will need to be installed.
Install the shield before the converter is installed in the car. Leave the two top bolts loose, these will be
secured when the manifold shield is installed. Do not try to operate the vehicle with out the heat shields.
The converter will reach temperatures above 450 and a fire could occur.
The air tube hole will need to be plugged and the O2 sensor installed before installing in car.

Drop the converter into the engine compartment as shown above. In most cases the original exhaust
gasket is reusable. Check gasket for damage, missing coating will not affect its sealing ability. (See next
page)
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The stock manifold can be installed using original bolts and torque to 12 lb. ft. Pull the converter up to
the manifold and install the 10 X 1.50 mm nuts and lock washers, torque to 35 lb. ft.
The converter will usually come with studs, if not, 10 X 1.50mm bolts with lock washer can be used.
The original bolt can be used to secure the heat shield. Nuts and bolts for the catalytic converter installation
do not come in the hardware kit.

Install the manifold heat shield, using the two bolts on top. Slides the shield into the two bolts on the
converter shield. There is a single bolt that secures the shield at the back of the manifold. This will
sometimes be difficult to line up and some persuading may be needed.

Connector Pipe Installation
The connector pipe shown above can be used in place of the catalytic converter for off road uses. The
connector pipe can be ceramic coated to match your exhaust. The one used in the photos is not coated.
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The oxygen (lambda) sensor should be installed in the connector pipe before installation. If your pipe has
been ceramic coated the O2 threads in the pipe should be chased with a suitable thread cleaning tool. (See
header installation for detail on thread tool)
Drop the pipe into the car first, and then proceed to install the manifold.
The stock manifold can be installed using original bolts and torque to 12 lb. ft. Pull the converter up to
the manifold and install the 10 X 1.50 mm bolts and lock washers, torque to 35 lb. ft.
The connector pipe may not have a threaded flange, in this case three 3/8” bolts with nuts and lock
washer can be used.
The original bolt can be used to secure the heat shield. Nuts and bolts for the connector pipe installation do
not come in the hardware kit.

Install the manifold heat shield, it uses two bolts on top and slides into the two bolts on the converter
shield. There is a single bolt that secures the shield at the back of the manifold. This will sometimes be
difficult to line up and some persuading may be needed.
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Competition Header Installation
The factory competition header is ceramic coated. This ceramic coating can clog the threads in the O2
sensor hole. It is very important that these threads be “cleaned up” before installing the sensor or the
sensor will be permanently damaged. To clean the threads, a spark plug tap can be used, as this is the
same thread.

Pictured above is a spark plug tap sold by Matco Tools ® a similar tool can be bought at most auto parts
stores. Right photo shows cleaning the O2 sensor hole threads with the large end of the tap.
Be sure to install the O2 sensor before installing the header.

In most cases the header can be inserted into the car as shown here. The dipstick tube will need to be
removed to accomplish this move. Under some circumstances the upper steering shaft may need to be
separated. If you must do this the Allen bolt just behind the steering U-joint pictured above can be
removed and the joint tapped forward to remove. Mark the joint to the shaft itself not the sleeve behind
the joint.
Install the header to the engine using the original or a replacement factory gasket. Use the 9- 8x1.25
25 mm bolts with lock washers supplied in the hardware kit.
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Exhaust Pipe Installation
Once the manifold or header is installed the exhaust side pipe can be installed.

First step is to install the rubber exhaust hanger onto the car. The hanger comes with locking nuts. We
have found these are almost impossible to remove once installed. In most cases the hanger will be
destroyed trying to remove these nuts. For that reason we do not use them and we pack regular nuts with
lock washers in the hardware pack. Install the hanger on the chassis hanger mount as shown below.

Check the alignment of the
exhaust flange in the body
hole. If a good centering
cannot be achieved by
adjusting the engine in the
frame holes, then the rubber
trim can be removed and the
hole slightly enlarged with a
die grinder. Use weather
stripe adhesive to reattach the
trim rubber when finished.
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You will find that the pipe bracket is not attached to the exhaust pipe. This is no longer pre attached
since an exact alignment of the bracket was found to be impossible. This bracket will need to be welded in
place to fit your car and exhaust package.
To start with, you will need to temporarily install the exhaust pipe using the three flange bolts to support
it.

Get a helper to line up the pipe straight with the car as you mark the location of the bracket.

Mark at least three sides of the bracket and then some cross marks as locators as shown in the photos.
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If you are fortunate enough to have excess to a mig or tig welder, then you can easily weld this bracket on
yourself. If not any welding or muffler shop can weld this on for you for very little cost.

After the bracket has been welded in place the pipe can be installed for the final time.

Install the pipe with the gasket supplied in the kit between the flange and pipe. Use lock washers at the
three flange bolts and check these for tightness after the engine has been run. The hanger will attach as
shown in the photo with the nut and lock washer.

This concludes the exhaust installation.
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Special Tools Needed in This Chapter:

Spark plug, O2 Sensor hole tap, Matco® SP-1 is available through Snakebite.
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Chapter 9: Induction System Installation
Available through Snakebite are the Webcon, Alpha pre-programmed fuel injection systems. Our
installation so far been based on the use of theses systems. Here is a brief description of the different
systems.

Alpha Bronze K20017 Uses OEM single throttle body, stock intake and injectors. Rated at
approximately 140 hp.
Alpha Gold K20016 Uses Weber Multi Throttle Bodies and operates on a stock engine. Rated
at approximately 160 hp.
Alpha Platinum K20020 Uses Weber Multi Throttle Bodies, Piper performance cams and can
be used with a modified head.
Rated at approximately 185 hp
Alpha K20017 Bronze Induction installation
Chapter 1 page 10 has gone over the intake modifications needed to use this system. If you have removed
the intake manifold it can now be reinstalled. This manifold uses o-ring gasket and as long as they are not
damaged they can be reused. Torque intake bolts to 13 lb-ft.
There are two possible throttle bodies that you could have. The throttle position mapping is different on
each of these.

This is the “black blade” throttle body. The identification numbers are XS4U-JE . This particular
throttle body will use Eprom ID K20017B.
To identify the Eprom first look on the back of the ECU for this number. If the number is not written on
the ECU you will need to remove the top cover and look for the number on the Eprom. See Changing The
Eprom at the end of this chapter.
On the next page you will find the “white blade” throttle body. The identification numbers on this one
are XS4U-MB. This body will use Eprom ID K20017A.
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You will now need to connect the fuel lines to the fuel rail. On the rear side of the fuel rail you can use
the factory fuel pressure sensor as the hose nipple. The fitting shown bellow, that point upward, can be
left open. This sensor can also be turned over so that the fitting points down and doesn’t look so obvious.
This is the fuel supply side of the rail.

You have also been supplied a fuel pressure regulator that mounts on the front of the fuel rail. This is the
fuel return side of the rail. The fuel pressure regulator should be left open to atmospheric pressure. If
your car seems excessively rich at idle the regulator can then be connected to manifold vacuum.
All harness connectors should plug into their appropriate location.
The fuel injectors have green labels that are marked 1,2,3,4. 1 starts in the front and 4 is in the rear.
In the Alpha Fitting instructions Harness diagram these are plugs K J I H.
The Coolant Temperature Sensor has a blue label marked H2O this is Q on the diagram.
The Coil Plug has a black label and is marked Coil this is HHHH on the diagram.
The Air Control Valve is not used on the K20017 kit.
The Air Temperature Sensor has a black label and may not be marked. It has a distinct plug that only fits
the sensor. It is JJJ on the diagram. Air temp sensor will be mounted later.
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The Throttle Position Sensor plug is black and may not be marked. It is S on the diagram. The plug on the
Alpha harness will need to be transplanted with the plug from the engine injector loom. All new crate
motor come with the injector loom that has this plug. Most used engine will also still have this loom
attached. It is highly recommended that the wires be soldered and shrink tubing used. The TPS signal is
very important to system operation.
Connect as follows:
Alpha wiring, Blue - ground - Ford plug, pin 1, Red.
Alpha wiring, Purple - signal - Ford plug, pin 2, White.
Alpha wiring, Green/Red - 5 volt - Ford plug, pin 3, Yellow.
Ford® colors could very. Pin number will always be the same. If you purchased a new Ford® throttle,
they now come with this plug in the box.

Air Cleaner
The single throttle body will use an air duct tube. (Below) This tube will use a K&N # RU-3550 cone style
air cleaner mounted in the air duct over the radiator.
We will supply you the tube, an adapter and the air filter. You will need to cut a small hole and mount
the air temp sensor.

Alpha K20016 Gold and K20017 Platinum Induction installation
The multi throttle body installation is much more complicated then OEM system, will take more time to
assemble and some skill to adjust. You can assemble the system on the bench then install it on the car or
you can first install the manifold the assemble the system on the car. For clarity sake we will show the
system bench assembled.
Even if you choose to bench assemble the system your first step will be fitting the intake manifold to the
engine. Since there will be an interference problem associated with the alternator bracket you will need
to sort this out before assembling the throttle bodies.
We have found the easiest way to fit the intake is to trim off the front lower corner. (See photo below)
The thermo-intake gasket will also need to be trimmed. Extreme care must be taken when trimming the
intake gasket. It is very brittle and will break very easily.
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A pneumatic abrasive cut off wheel is the safest way to trim the gasket without breaking it. A hacksaw
can be used if great care is taken. A fine blade should be used and the gasket should be held near the cut.
The throttle bodies can be bolted to the intake. Gaskets supplied in the Alpha kit are used between the
throttle body and intake. Assemble the Throttle Linkage kit per instructing in the Throttle Linkage kit.
Attach the linkage base plate to the rear throttle body as shown below. The small screw in the bottom
cover may need to be removed to get the base plate to fit properly. Do not over tighten throttle body
attaching nuts. This can distort the throttle bodies and cause plate sticking. Torque to 25-30 lb- in.
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Above are two more looks at the throttle linkage assembly. Notice that the bell crank lever has been bent
downward. This is only necessary if an Air Box is being used. This is done for clearance under the box.
The fuel injectors are installed next. The injectors are packed in their own individual bags. Below is a lay
out of the injector parts. Note: The mounting plate shown below is no longer used in the Alpha kits.

Assemble each injector as shown on the next page. A small coating of Vaseline can be used to make
assembly of O-ringed parts easier.
Note: The mounting plate shown above is no longer used in the Alpha kits. If the screws are too long and
will not seat the retainers small washers will be needed on the screws.

Chapter 9: Induction System Installation

Page 6 of 17

Stack both rubber washers as shown to pull the injector inward. If the injector still seems very loose, run
a zip tie around the injector and retainer.

The injector can be installed into the throttle bodies taking care as not to damage the o-rings.

The hoses can now be run. On the next page there is a diagram showing the hose lay out.
You will see four basic systems here:
1 Cold start air #26 one 15mm hose 4 ¼” and one 7 ¾”
#27 (top) four 7.5 mm hose 1 1/4”
2 Purge or PCV system #29 PVC pipe on engine and one 9.5 mm 17” hose
#27(bottom) two 9.5mm 3 1/8”
3 Engine breathers # 23 breather hose cut to fit runs from valve cover to air cleaner
4 Fuel system #27 (top red) fuel line hose cut to fit
Other parts listed:
Top Picture: #15 fuel line adapter #37 fuel injector #47 fuel pressure regulator #42 fuel supply line
#25 tee #28 tee with restrictor # 24 90º and grommet
Bottom Picture: #17 air horns #7 throttle body #31 #30 cold start manifold #36 air valve filter
#33 idle air valve
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Hose routing diagram
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Here are a few different views of the hose routing and sizing
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You will need to mount the fuel pressure regulator to finish the fuel line installation. There has been two
different pressure regulators used in the Alpha systems. Mounting each one differs.

The regulator on the left will need a mounting bracket. We use the engine lift bracket as pictured. This
puts the regulator in a good spot, out of the way. The regulator on the right has it’s own mounting
bracket. It is shown here mounted on the frame. This spot will not work if an Air Box is used. You will
need to mount it on the engine. The regulator vacuum port is left open to atmospheric pressure.
The intake manifold should be installed with bolts supplied in the S1 installation hardware kit. Nine
8x1.25mm bolts and flat washers are used torque bolts to 15 lb-ft.

The plastic air horn will need to be installed. It does not matter which air cleaner that is used these
grommet type air horns install the same way. The air cleaner must fit in to the groove shown. This can be
a bit tricky. Running the air horns under hot water can help soften them and make installation easier.
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All harness connectors should plug into their appropriate location.
The fuel injectors have green labels that are marked 1,2,3,4. 1 starts in the front and 4 is in the rear.
In the Alpha Fitting instructions Harness diagram these are plugs K J I H.
The Coolant Temperature Sensor has a blue label marked H2O this is Q on the diagram.
The Coil Plug has a black label and is marked Coil this is HHHH on the diagram.
The Air Control Valve has a gray plug; it is labeled VAS and is T on the diagram.
The Air Temperature Sensor has a black label and may not be marked. It has a distinct plug that only fits
the sensor. It is JJJ on the diagram. Air temp sensor will be mounted later.
The Throttle Position Sensor plug is a black three-wire plug and may not be marked. It is S on the
diagram.
The accelerator cable is routed through the bell crank on the throttle linkage assembly and brought
across the firewall and around to the front of the pedal box. Only one cable is used and is installed on the
top spot on the throttle linkage assembly. Use the seconded adjustable cable guide (or sleeve) from the
kit, in the cable mount on the pedal box, as shown below.

A barrel clamp can be used as shown or the cable connector block (made for two cables) in the throttle
linkage kit can be cut in haft and use for just one the cable. Secure tightly as so it will not pull out. Adjust
any slack out of the cable at the adjustable cable guide on the linkage body.
If your car has a secondary throttle stop on the pedal box it will have to be removed to get a full throttle.
To remove the factory stop you will need to hold the aluminum barrel with a vice-grips or pliers and
loosen with a 3mm Allen wrench.
With the throttle stop removed have someone fully depress the pedal. On the linkage body, look for the
lever stop, a small screw locked in place with a small nut. (See seconded photo next page) The lever
should come in close contact with the back of this screw. Adjust the screw to make contact with the lever
at full throttle. Check that the plates are fully opening. You may need to adjust the linkage rod, off of the
lever, to achieve this.
In extreme cases if the lever will not reach the stop a longer screw can be used (5mm 0.9) being sure to
lock nut it in place. See photos next page
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Location of secondary throttle stop that must be removed

Use of longer screw if needed

Stop screw on linkage body

100% throttle opening

Air Cleaners and Air box
The Alpha kits include air cleaner housings for oval, side draft style air cleaners. Air filters can be
purchased separately from Snakebite depending on how you want the air cleaners to exit the car.
If you would like the air cleaner to stay under the hood a 4-inch K&N is used. If you would like to run the
cleaners through the hood a 6-inch K&N air cleaner is used along with the extensions supplied in the
Alpha kit. The air temperature sensor will need to be mounted to one air cleaner and the breather vent
tube will be run in to another. The air cleaners are then help on with the air horns and clamps provided
with them.
If you are running you air cleaners under the hood, a better flow of cooler air can be achieved by
removing the round plate from the air duct over the radiator.
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The air box option was designed, so that cool out side air that enters from the air duct over the radiator,
could be used to feed the side drafts exclusively. This box also adds a streamline modern look to the
engine compartment. The box can be polished or painted if desired. The box is hand crafted and comes in
a semi-finished state. We also include a K&N cone filter, an adapter, a length of 3” aircraft air duct, and
two hose clamps.
Little is needed to finish off the air box. The air temperature sensor will need to be mounted. A rough
hole is in place but some filing will be needed to make it fit. I recommend mounting the sensor with pop
rivets. If small screws are used make sure to lock tight them as they could be ingested into the engine if
they come lose. A hole will need to be made in the corner of the box for the crankcase breather vent tube.
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You will need to spend a little time sealing up the box. Fill the seams in the corners with weather strip
adhesive or RTV. You will also need to seal around the inlet ring. Some self-adhering foam weather
striping can be used at the ends of the box to produce a better seal.

The air inlet and filter is installed as shown. The adapter ring is used to fit the air filter to the inlet duct.

Changing the Eprom
If you are using the K20020 and are ready to install the Eprom, or you have received an Eprom to update
your system you will need to have the ECU out of the car and on a clean dry workspace. The Eprom
contains all the mapping information for your system to function correctly; care must be taken to avoid
any static electrical discharge. Ground yourself before handling the Eprom or the ECU with the cover
off.
You will begin by removing the ECU cover screws and removing the cover. (See next page)
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If your ECU is laid out with the word “Alpha” in the shown position, when the Eprom will be at the top
middle as in the right photo. It is the only chip that is removable, mounted in a socket.
To remove the Eprom gently and slowly pry up on the chip at each end. Pulling up on one end too
quickly will cause the pins to distort and the chip will be ruined. Some kind of small hooked tool works
best. You will want to pry against the socket not the ECU board or adjacent chips.

Once the old chip is out take a close look at the socket. You will see a notch on the left side. This is the
alignment notch and you will also find one on the Eprom. (See photo next page)
Carefully line up the pins on the new Eprom. You may find they are to wide to fit the socket and you will
need to gently bend them in to fit.
Once all pins are lined up correctly on both sides gently push the Eprom into the socket. If you get any
resistant stop and make sure the pins are lined up correctly.
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Check for proper pin alignment

Once the Eprom is in place you can reinstall the cover and install the ECU in the car.

This concludes induction system installation
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Chapter 10: Cylinder Head Replacement
K20020 performance Head and Cams
The K20020 kit uses a pair of performance cams. Installing these cams in the Zetec head will require the
clearance be set for each valve. This head uses valve pucks, (or followers) which have no adjustment.
Ford® has dozens of different size follower that can be chosen to set the clearance. This can take a lot of
time and money to sort out and get correct. We recommend that the head be removed and sent to a
competent performance engine shop to have the valve clearances set for you.
Snakebite also has a replacement cylinder head available, which is ported and milled for better flow and
compression. This head has the cams installed and all clearance set. All you will have to do is swap out
the head. (Snakebite requires an exchange when buying this head. You will be billed for the core until the
head is returned)

Tools needed
You will need some special tools to do this job. Details on these tools are at the end of this chapter.
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Removing the Head
Many gaskets are reusable on the Zetec engine. What you will need is the head gasket and the head bolts.
The head bolts are torque-to-yield and are not reusable.
In most cases the job will be done while the engine is still out of the car, but this can easily be done in the
car as an upgrade.
If your car is up and running the nose will need to be removed. (See chapter 3 for details) Disconnect the
battery and drain the coolant. This can be a chore since there is no drain in the system. The best way to
go about this is to remove the belly pan and then a lower hose. (This still can be messy)
Remove the alternator belt and idle pulley bracket.
Remove the upper timing belt cover.
Remove the spark plug wires, coil and coil bracket.
Remove the thermostat housing to head bolts.
Remove the valve cover.
Remove the spark plugs.
On the side of the head,
Remove the dipstick tube.
Remove the exhaust manifold or header.
Remove the air cleaner or air box.
Unbolt the intake manifold and lay it down in the engine compartment.
Loosen the top bolt in the alternator bracket, this does not have to be completely removed.
You will now need to turn the engine over to top dead center.

You may need to turn the engine over twice to get the cams in the right position. When they are, the cam
tool will fit into the slots in the back of the cams. Try the cam tool for fit but do not install it at this time.
Instead you will be just positioning the engine to install the TDC tool.
At this point the TDC marks should line up on the crank, the slots in the cam should be in position to
except the cam tool but the cam tool should be left out.
Now look down at the left side of the engine, by the pan rail at the backside, next to the crank sensor.
You will see a small bolt head. Remove this bolt and install the TDC tool. Back the engine off slightly
counter clockwise. Make sure the tool is completely installed. Turn the engine back clockwise and you
will feel it stop against the tool. This is true top dead center.
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Top Dead Center (TDC) tool installed
You can now remove the bolts the hold each cam gear on. Support the cam gear with a pry bar or large
screwdriver as you break the bolts loose. If the engine moves any, make use you back it up against the
TDC tool again. Lay the belt over to one side.

Next remove the bolt holding the cam journal caps in place. These should be removed in the sequence
shown above. Remove all the caps and lay them out in order, they must go back in the exact same place.
Remove the cams and lay them aside.
The head bolts can be removed next. These also should be removed in sequence as shown below. Discard
the old head bolts.
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You can now remove the cylinder head from the engine. You may need to gently pry on a corner to
release the head from the gasket.
Discard old head gasket and clean off block deck surface. Use a razor blade and gently scrape off any
remaining gasket. Do not use an abrasive grinding wheel to clean the block.
A wire wheel on a drill can be used to de-carbon the pistons.
Blow out any loose material with compressed air.

Cylinder head installation
You will need to move over any parts from the old head that are not on the new head, including the cam
sensor plug. A 1” Dorman ® Welch plug, # 555-018. (See chapter 1 page 7 for details)
After this has been done, remove the cam journal caps on the new head and lay them out in order, they
must go back in the exact same place.
If you look closely at the side of the cap you will see that they are marked just incase you mix them up.

Lay the new cams out to the side for now. The two cams are different and must go back in the same spot.
The extra lobe at the very back can be used to identify the intake cam. This is for the cam sensor, which is
used on the stock application.
Install the head gasket on the block; making sure the surface is completely clean.

Install the cylinder head as shown above and install the new head bolts.
Install the new head bolts. Do not lube bolt threads or apply sealer this will affect the torque.
You will be tightening the head bolts in three stages. Do this in the sequence shown on the next page.
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Stage 1 torque bolts in sequence to 11 lb-ft.
Stage 2 torque bolts in sequence to 30 lb-ft.
Stage 3 turn bolts an additional 90º

Installation Tip
Shown above is a dial gauge used to indicate the degree of bolt turn on torque-to-yield bolts. You can get by
without this tool and do a fairly accurate job of keeping track of the bolt turn by painting a mark on each
head bolt. Paint an additional mark on the head at 90º. Now just turn the bolt to match the marks.
You can now install the camshafts.
Make sure the engine is still against the TDC tool.
Liberally coat the lubes and bearing surfaces with cam lube or good quality motor oil.
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Install the cam alignment tool to line up the cams. The intake side cam will have an extra lobe at the end
where the cam sensor is normally located. See photo below
Install all but the front cam journals caps in their proper location and finger tighten the bolts.

When installing the front cam caps, apply a small amount of RTV sealant to the cap as shown below left.
Install the cam seals on the cams and then install the front caps and finger tighten the bolts.
Tighten the cam journal caps down in the sequence shown below.

Tighten cap bolts in two stages.
Stage 1 tighten bolts just tight enough to seat cap.
Stage 2 torques to 14 lb-ft.

Timing Gears and Belt Installation
As you may have noticed while disassembling the old head, there are no keys or pins to line up the cam
gears on the Zetec engine. This is why the cam alignment tool and the TDC tool are so important.
At this time you should have the engine set at top dead center, turned clockwise against the TDC tool,
and you should have the cam alignment tool in place.
You will now install either the stock cam gears onto the cams or you can install adjustable cam gears.
The adjustable cam gears will allow you to advance or retard the cams. By doing this you can dial in the
cams for maximum horsepower.
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Left photo is an example of an adjustable cam gear available through Snakebite. Call Snakebite for more
information.
Both types of gears are installed the same way.
Loosen the belt tensioner lock bolt (1 photo above right). Then turn the tensioner with a 6mm Allen
wrench clockwise until the tensioner moves away from the belt. Loosen the bolt about four turns and the
tab (2) can be pulled out of place for now to allow more movement.
The belt can be set in position as you install the cam gears. It will not matter how you install the stock
gears. If you are using the adjustable gears install them with the timing marks to the top.

Above left photo is the timing belt route. To the right is what yours will look like after the gears are
installed.
Note: Install the gear bolts loose; the gears must be able to turn freely on the cams at this time.
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To recap: at this point, the engine will be set against the TDC stop tool, the cam alignment tool will be set
in place, the belt and gears are in place with the gear bolts loose enough for the gears to turn freely on the
cams, the tensioner will be backed completely off. If this is all done, you can now tension the belt and set
the cam gears.
Your tensioner should be loose with the bolt backed out about four turns, position the locating tab at
approximately the 4 o’clock position. Line up the hex key slot in the tensioner-adjusting washer with the
pointer. (Below photo, left)

Rotate the tensioner locating tab counterclockwise and insert the locating tab into slot in the rear timing
cover. (Above photo right) Keep the hex key slot in the 4 o’clock position.
Tighten the attaching bolt enough to pull the tensioner up against the rear timing cover, but leave it loose
enough to allow the tensioner-adjusting washer to be rotated.
Using a 6mm Allen wrench,
turn the hex key counterclockwise until the notch in
the pointer is centered over
the index line on the locating
tab. The pointer will move
clockwise while turning the
hex key counterclockwise.
While holding the adjusting
washer in position with the
Allen wrench, torque the
attaching bolt to 18 lb-ft.
If the pointer does not remain
centered over the index line
while tightening, loosen the
bolt and repeat this procedure.
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Your belt should be tight now and look as in the photo above.
Now you will need to tighten each camshaft gear bolt. Do not tighten the bolts against the cam alignment
tool; instead, insert a large screwdriver or ply bar through the gear and against the head deck. Torque
the bolts to 60 lb-ft supporting the pull against the screwdriver.
You can now remove the cam alignment tool. You may need to tap it gently out of the cam slots. If the
cams move out of position you will need to reinstall the tool and do the tensioning procedure over again.
Remove the TDC tool and reinstall the bolt.
Install the valve cover and tighten the bolts in two stages.
Stage one torque to 18 lb-in.
Stage two torque to 62 lb-in.
Install timing belt cover.
Install sparkplugs and torque to 11 lb-ft.
Install top bolt in alternator bracket.
Install intake manifold torque to 13 lb-ft.
Install exhaust manifold and header torque to 12 lb-ft.
Install coil and plug wires.
Install thermostat housing and torque to 15 lb-ft.
Install the alternator belt and idle pulley bracket.
Install dipstick tube.
Fill system with coolant and check for leaks.
Start and warm up engine recheck airflow if using multi throttle bodies. (See chapter 9 for adjusting
details)
Install air cleaners or air box.
Reinstall nose. (See chapter 11 for details) Note: if you have installed adjustable cam gears, you will need
to leave the nose off for adjusting. (Adjustable cam gears should be set by a professional, on a chassis
Dyno.)
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Special tools needed in this chapter

1/2" or 3/8” drive torque wrench (Available through Matco tools)
Cam Alignment tool Ford specialty tool # 303-465 (T94P-6256-CH) (Available through Snakebite for sale
or rental)
TDC tool Ford specialty tool # 303-574 (T97P-6000-A) (Available through Snakebite for sale or rental)
T 55 Torx bit (Avalible through Matco tools)
E 10 Recessed Torx bit (Avalible through Matco tools)
Torque angle gauge (Avalible through Matco tools part # MST65) Also see tip on page 5 of this chapter.
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Chapter 11: Final Steps
Final Check
At this point it is a good idea to sit back and go over everything you have done. Look for any loose bolts
or things you were going to do but never got back to.
Make sure the engine is full of oil.
Make sure the transmission is full.
Make sure the cooling system is full.
Make sure the battery is connected.
Make sure the clutch is bled and the transmission is in neutral.
Make sure you have fuel.
Make sure that the inertia switch is set.
Do a fuel pump check before trying to start. Turn on the key; you should hear the fuel pump run. It will
shut of on it’s own after about a minute. Check the fuel lines for leaks. If all is good run the pump a few
more times. You should hear a change in tone meaning the system is pressurized.
If you have multi throttle bodies, go to “Adjusting Multi Throttle Bodies” below. Do the “Rough
Settings” as described.
You should be good to start the car. On single throttle body cars use the blade stop screw to set base idle.
On multi throttle bodies systems use the rear throttle body screw to maintain an idle (see photo below)
until engine has warmed up.
Completely warm up engine and check for cooling fan operation.

Adjusting Multi Throttle Bodies
Multi throttle bodies require an airflow balance adjustment the same as multi carburetion systems. This
is critical to the basic operation of the system. The only special tool needed to perform this task is an air
flow meter or Synchrometer. This tool is relatively inexpensive and is necessary to do an accurate
adjustment. You can purchase a Synchrometer from Snakebite. (See end of chapter)
Which screws do what:

Familiarize yourself with the adjustments on the throttle body assembly.
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1.
2.
3.
4.

Idle Adjustment (rear T.B.); Use this screw to set idle speed.
Idle screw (front T.B.); See setting procedure detailed on page 3 of this chapter.
Balance Adjustment; Used to balance airflow from front to rear throttle body.
Idle Air Bypass; Used to increase airflow on one individual throttle to balance airflow. This is preset at the factory and should require only minor adjustment. Follow the procedure on page 3 of
this chapter.
5. Throttle Position Sensor; the sensor is pre-set at the factory and should not require adjustment.
Note: Should adjustments to the throttle position sensor be necessary, a re-set procedure is detailed on
page 4 of this chapter.

Rough Settings:
Before starting you can rough set the adjustment to make balancing the throttles and initial start up
easier.
1. Make sure all the air bypass screws are seated before balancing. You will only need to use these
screws if there is difference in airflow between throttles on the same body.
2. To rough set front to rear balance. Start by turning out the idle adjustment screw till throttles can
be completely seated. Hold the rear throttle blades shut, compressing load plunger under balance
screw. Turn in balance screw until it just contacts the balance tap on rear throttle lever. (Fig. 1)

Fig. 1

Balancing throttle bodies:
Start engine and warm it up to normal operating temperature. You may need to reset idle speed several
times to keep it around 1000 rpm during warm up. Use the rear idle screw to set idle, the front screw
should be backed out for now. See setting procedure detailed on page 3 of this chapter.
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Fig. 2
1.Using the Airflow Synchrometer, balance the front throttle assembly to the rear throttle assembly
using the center balance screw. (Fig.1) Re-check idle rpm. Set if necessary.
2.Now pick a throttle assembly, front or rear. Check airflow at each throat. If a slight difference
exists, first ensure that the idle by-pass screw (Fig.3) on the throat with the highest reading is
closed; if slightly open (factory set) this may correct any slight imbalance. If the by-pass screw
on the throat with the highest is already closed, open the by-pass screw on the throat with the
lower reading to achieve the same airflow reading on both throats.
Where necessary repeat the above procedure on the remaining throttle body.
Important: When making any changes to the idle air by-pass screw factory settings, one by-pass screw on
each of the two throttle bodies must remain closed.

Fig 3
3. Recheck balance of front and rear assembly and set if necessary.
4. Finally, you will need to set the idle and check Throttle Position Sensor (TPS) voltage. Connect a
voltmeter positive lead to pin 2 on the TPS plug (purple/blue wire). Connect the negative lead to a
good ground. With the engine running, set idle in the range of 850 to 1000 rpm. The voltage
should correspond closely to the rpm as follows. {850 rpm-.835 m volts / 1000 rpm-.973 m volt}
5. If you would like the O2 sensor to control air/ fuel mixture at idle, you will need to set the TPS
voltage over 1 volt (1.01-1.035 recommended range). Set under a volt, the fuel mapping controls
fuel mixture. Note: If you experience idle surging during warm up you will need to recheck the idle
voltage. If it is set to high, over a volt, it can cause the surging.
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Idle Screw Adjustment (Front) Throttle Body
The idle screw on the front Throttle Body can be used as a stop to help stabilize the throttle shafts. To do
this remove the spring and install a nut to use as a lock down. See photo below.

After Idle is set you can run this screw in till it just touches the throttle stop (do not increase idle) then
lock down the nut.

Throttle Position base voltage settings:
TPS voltage is pre set at the factory and in most cases will not need adjusting. If you find that the above
voltage reading does not closely correspond to the engine rpm it may be necessary to check the TPS base
voltage.
Check base voltage as follows. Connect voltmeter as mentioned above.
1. Back idle adjustment screw completely out. Make sure accelerator cable is not holding
throttle blades slightly open. You may even have to back off balance screw to completely
close blades on front throttle body.
2. Turn key on, but do not start engine. Check voltage with blades completely closed. Voltage
should be .750 m volts or very close.
If adjustment is needed loosen screws on TPS and rotate sensor to achieve .750 m volts setting. (See fig. 4)

Fig.4
You will now need to start over, rebalance the system and reset the idle.
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Installing Nose
After everything checks out and the car is running well the front nose can be reinstalled. This is basically
the reverse of the removal in chapter 3 pages 1 and 2. The only difference here is you must remember to
get the plastic deflector seated into the grove in the back of the top grille bar. This is crucial to air flow in
the duct system.

Checking Hood Clearances
Once the nose is in place you will need to check hood clearances before the hood can be installed. The
main point of concern is the battery. If the battery is not over far enough or the hold-downs are too long
they will damage the hood when it is installed.

By running a piece of dowel rod across the hood area as shown, you can make sure everything will clear.
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Finished Product
Here are a few examples of what your finished install should look like.

Setting the Speedometer
Now that you’re ready for a drive you may want to know how fast your going. If you have the Smith
white faced gauges you will not need to do a thing. The VDO gauge however, will need to be activated.
You will need to program a calibration number into the gauge. To do this you must start with the ignition
key off, then, hold in the button on the speedometer. Turn on the key and keep holding it in till the word
“Pulse” appears in the display. As soon as the word “Pulse” appears release the button.
After a few seconds the display will begin to flash a series of numbers (factory default setting) that you can
change to the correct calibration number. The last digit on the right is fixed and will always be 0.
As each number flashes, push the button to change the value. Then stop and wait till the next one starts
to flash, and so forth.
Our calibration number is 16620. Since the numbers will flash from right to left, and since the first
number is fixed at 0, begin inserting the number backwards as you go {2661}.
Once your number is fully calibrated wait and the speedometer should do a needle sweep and the
odometer number will appear. Now your ready to go!
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Getting your car Aligned
After you’ve test driven your car and your happy with the outcome the next thing you will need to do is
get a good wheel alignment. The S1 has full front-end alignment capabilities that can be more than a little
tricky for most alignment shops. I suggest you ask around and look in your local phone book for the most
experienced specialty alignment shop in town. Even then, take this chapter with you because the
information I give here will be needed by the alignment technician to understand what needs to be done.
Wheel Alignment Specifications:
For Normal Street Driving:
Front Wheel Camber:
Front Wheel Caster:
SAI
Toe in Inches:

Left Side: - .50º
+4º - +5º
+1º - + 1.5º
Left Side: 1/16”

Right Side: - .50º
Tolerance side-to-side .75º
Side- to side must be equal
Right Side: 1/16”
Total toe: 1/8” in

Optional Specs for Racing: suggested as a starting point
Front Wheel Camber:
Left Side: -1.50
Right Side: -1.50
Front Wheel Caster:
Left Side: +3.00
Right Side: +3.00
SAI
+1º - + 1.5º
Side- to side must be equal/ reduce for quicker steering
Toe in Inches:
Left Side: +3/32”
Right Side: +3/32” Total toe +3/16” out
Ride Height:
Recommended Tire Pressure:
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Adjusting ride Height

The front height will most likely need adjusting. The two spanner nuts will need to be unlocked from
each other and then the top one can be adjusted down to lower. Do this with the weight off the wheels. If
you think you will be adjusting the height often, special spanner wrenches are available through
Snakebite. (See end of chapter) Rear ride height is usually set to the best position at the factory. To adjust
it the wheel will need to be removed. Be sure to lock the spanner nuts down tight when finished.

Camber Adjustment
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The main camber adjusting point is the rear arm pictured on the previous page. Other adjusting point
will affect the camber, but this is where you will make the majority of this adjustment.

Caster Adjustment

This is the main caster adjusting point. The front arm pictured above. Caster adjustments can and
should be made by sliding the arm (see below). Minor tuning can be done here along with adding
adjustment to the slider.

Caster – Camber

In most cases camber and caster can be adjusted at this one point.
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The slider (“caster adjust” photo previous page) will be loosened to make a camber adjustment. I would
advise that you mark its location, as this will be your caster set. Slide this piece out to decrease caster in
to increase caster. Both adjustments will affect each other.

Steering Axis Inclination
You will need to have your caster, camber, and toe set close to where you want them before you begin
with SAI. SAI must be set correctly for the car to handle properly, so be sure the shop that you take the
car to has SAI measuring capabilities on their equipment and be sure the extra steps are taken to have it
set properly.
Since no other car that I can think of has the capability of this adjustment I think it safe to say that most
shops are going to have some difficulty setting this so, I will try to pass on some experience.

First, I will give a brief
description of this angle.
Steering axis inclination is a
the inward tilt of an
imaginary line drawn through
the upper and lower ball
joints (See left) as compared
to the vertical, viewed front
the front of the vehicle.
SAI is present on all cars, it is
a stability angle some times
referred to as kingpin
inclination. In most cases the
only reason an alignment
technician would check this
angle is to look for bent parts.
This angle gives the spindle
the ability to turn in a arc.
The spindle highest point in
the arc is when the wheels are
pointed straight ahead.
Therefore the weight of the
car will always attempt to
return the wheels to the
straight-ahead position.
(See next page)

So you can see if this angle is not the same on each side or is not set high enough the car will wander and
hunt on the road. Even though we are taught that caster has this same affect. Without the proper SAI the
caster angle is ineffective. SAI is your main vehicle stability angle.
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Setting SAI on the S1
SAI is set on the S1 by means of a unique adjustable spindle.

By loosing the two cross bolt the spindle end nut and the fender bolts the spindle can be slid in the
steering knuckle to change the SAI. (Spindle above is shown in a negative SAI position, not desirable)
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Here are the loosening points to make the adjustment. Do this with the weight off the wheel. To increase
SAI pull the top of the wheel out (positive camber) to decrease the SAI push the top of the wheel in
(negative camber). Now here is the tricky point, as you have already guessed this adjustment will affect
the camber. The alignment equipment may also give a included angle measurement; this is the sum of the
camber and SAI. This measurement will also change as you work. Count on the caster to also change as
you correct the camber.
This setting takes a great deal of patience to set and will require a bit of time. Here are my best tips.
Work on the side that is the worst out first set off the side that is closest. Get SAI and camber set and
then adjust the caster while you maintain the camber set. Get the SAI, as close to the same from side to
side as possible, this is important. +1º to +1.5º SAI seems to be what works best for the S1 on the streets.
More positive will make a more stable steering and allow less caster. Less will make less stable steering
and will require more caster.

Toe Set
Toe is set as you normally
would. Be sure to periodically
check toe as you adjust the
other angle, since the camber
angle can change with toe.
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Clutch and Brake Balance Adjustment
If you feel the clutch pedal does not release properly after you are sure it is properly bled, you may need
to adjust the clutch rod at the clutch master cylinder. Adjust the rod out (longer) to get more clutch
release.

If more release is needed than can be made from the rod adjustment, then the clutch stop block will need
to be shorten slightly. Do this is small increment, no more than a 1/8” at a time.

Brake balance is adjusted using the two separate master cylinder push rods. The front brake master is
on the right (closest to center of the car). The rear brake master is to the left (center master). By
increasing the length of one master cylinders rod you will increase pressure applied to that brake. By
shortening the rod less pressure will be applied. This is a trial and error adjustment and should be tested
in an area away from all other traffic.

This concludes you S1 assembly.

Drive and Enjoy!
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Special Tools Needed in This Chapter:

Synchrometer (air flow meter) Snakebite part # 88ZF2792N

Coil spring spanner wrench Snakebite part # 91082155
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Chapter 12 Technical Information and Sources
Engine

Firing order: 1-3-4-2 / Spark plug gap .054 / Spark plug torque 11lb-ft.
Fuel pump pressure Alpha K20017 34psi. All others 50 psi. Pump dead head pressure 100 psi.
Oil
Capacity in S1 with cooler approximately 6 quart
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Electrical
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Alpha Harness, typical
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Wiring Harness Conectors
Label
A
B
C
E
H
I
J
K
Q
S
T
CC
DD
EE
FF
GG
HH
II
JJ
KK
MM
OO
PP
SS
JJJ
XXX
YYY
HHHH

Connector Pin Connector
Type
s
Color
AMP
35
Black
Minitimer
Lucas
7 Black or White
AMP
3
Black
Minitimer
AMP
2
White
Minitimer
AMP
2
Green
Minitimer
AMP
2
Green
Minitimer
AMP
2
Green
Minitimer
AMP
2
Green
Minitimer
AMP
2
Blue
Minitimer
AMP
3
Black
Minitimer
AMP
2
Slate
Minitimer
Female
Spade
Female
Spade
Female
Spade
Relay Holder 5
Black
Relay Holder 5
Black
8mm Ring
4.3mm Ring
Fuse Holder 2
Black
Fuse Holder 2
Black
8mm Ring
Female
Spade
6mm Ring
Female
Spade
Packard
2
Black
Male Spade
AMP
Econoseal
Ford Zetec
Coil

3

Black

3

Black
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Wire
Color
-

ECU

-

Communications
Not used

-

RPM Sensor

-

Injector 4

-

Injector 3

-

Injector 2

-

Injector 1

-

-

Coolant Temperature
Sensor
Throttle Position
Sensor
Idle Air Control Valve

Blue/Red

Switch 2

Blue/Green

Switch 1

-

Use

Purple/Whit
Warning Lamp
e
ECU Relay
Fuel Pump Relay
Black
Chassis negative
Red
Fuel Pump Positive
15A Fuse
10A Fuse
Red
Battery positive
Purple/Blac
Not Used
k
Black
Fuel Pump Negative
Purple/Whit Tachometer / Rev
e
Counter Signal
Air Temperature
Sensor
White
Ignition Supply
Inertia Switch
-

Ignition Coil
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KKKK
MMM
M

Female
Spade
Augat

-

-

4

Black

Black/Brow
n
-

Not Used
Oxygen Sensor

Pin outs from ECU
Pi
n
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Description

Connector

Power Ground
Lambda Sensor Input
Engine Speed Sensor Ground
Engine Speed Sensor Input
Input Switch 4
Ignition Ground
Tachometer / Rev. counter Signal
Serial Line

HH
MMMM
E
E
KKKK
HH
SS
B

ECU & Injector Relay
Sensor & Serial Ground
Gearshift Lamp Output
Ignition Retard 2
Ignition Retard 1
Pressure Sensor Input

FF
HH
EE
CC
DD
C

Throttle Position Input
Injector Channel 3
Power Ground
Voltage Supply (Nominal +12V)
Input Switch 3

S
I
HH
MM
OO

Ignition Signal Ground
Ignition Signal Output 1
Ignition Signal Output 2
Serial Line
Fuel Pump
Coolant temperature sensor input
Reference Voltage
Air Temperature Sensor Input
Injector Channel 4
Injector Channel 2
Cold Start Air Valve
Injector Channel 1

HH
HHHH
HHHH
B
GG
Q
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JJJ
H
J
T
K
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Fuel Flow
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Steering
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Dash Board Layout
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Wheel Buyers Guide: Tire and Wheel Specifications
Personalizing Your S1
Many S1 owners are looking to personalize their cars with a custom tire and wheel change. Information
in this document is designed to help the S1 owner choose a tire and wheel combination that suites them.
Any mix of tire and wheel brands can be used depending on your personal preference. The important
thing to note here is the sizing and dimensions. Take this tip sheet to your local tire dealer or use it to
help you understand question they may ask you.

Basic wheel dimension explanations
If you call a wheel shop or tire store they will ask you some specific dimensions of your wheel. Use the
illustration below to help you decipher what they mean.

Chapter 12: Technical Information and Sources

Page 15 of 21

The basic dimensions of the factory S1 wheel are as follows.
Diameter

15 inches

Width
7 inches
Mounting pad
5-½ inches
Center Bore
2.85 inches
Bolt circle diameter
4 ½ inches
Rear spacing
5 ¼ inches
Offset
1 ¼ inches negative
On the S1, most of these basic dimensions will need to stay the same. Only wheel diameter can
change. The S1 can be fitted with 15” 16” or 17” wheels as long as the tire size is proportioned
correctly.

Tire Sizing
Looking at the stock S1 tire sizing 205/50VR15, the following will help explain what the
numbers mean.
Tire Width
The 205 is the width of the tire in millimeters (mm), measured from sidewall to sidewall. Since
this measure is affected by the width of the rim, the measurement is for the tire when it is on its
intended rim size.
Aspect Ratio
This number tells you the height of the tire, from the bead to the top of the tread. This is
described as a percentage of the tire width. In our example, the aspect ratio is 50, so the tire's
height is 50 percent of its width, or 176.25 mm (.50 x 205 = 102.5 mm, or 4.03 in). The
smaller the aspect ratio, the wider the tire in relation to its height
Tire Construction
The R designates that the tire was made using radial construction.
Rim Diameter
This number specifies, in inches, the wheel rim diameter the tire is designed for.
Calculating the Tire Diameter
Now that we know what these numbers mean; we can calculate the overall diameter of a tire.
We multiply the tire width by the aspect ratio to get the height of the tire.
Tire height = 205 x .50 percent = 102.5 mm (4.03 in)
Then we add twice the tire height to the rim diameter.
2 x 4.03 in + 15 inches = 23.06 in (585.7 mm)
This is the unloaded diameter; as soon as any weight is put on the tire, the diameter will
decrease.
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Tire and Wheel combinations
With all the basics covered, here is a simplified chart showing known and suggested tire wheel
combinations that could be used on the S1 Roadster.
Front
Wheels
Tire Size
Tire Height
Tire Width
23.1”
8.1”
Stock 15”x 7”
205/50VR15Use on newer S1
Stock 15”x 7”
195/50VR15Used on first few S1 22.7”
7.7”
Custom 16”x 7”
215/40ZR16
22.8”
8.5”
Custom 17”x 7”
205/40ZR17
23.45”
8.5”
Some adjustment of the front fenders may be needed with the use of the 17” tires.
Rears

Wheels
Stock 15”x 7”
Custom 16”x 7”
Custom 17”x 7”
Custom 17”x 7”

Tire Size
205/50VR15
225/50ZR16
215/40ZR17
235/40ZR17

Tire Height
23.1”
23.1”
23.7”
24.4”

Tire Width
8.1”
8.9”
8.5”
9.3”

Width is at a minimum on the rear height is not. 235/40ZR17 may contact the 4 link bars under hard cornering
on some cars.

If you would like a complete explanation on tire sizing and
construction I recommended a visit to
http://www.howstuffworks.com/tire.htm
For a comparison on wheels and tires pricing visit
http://www.tirerack.com/index.jsp
1-888-541-1777
or http://ww.1010tires.com 1-888-825-MAGS
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Hardware list for Ford Zetec Engine and Ford T 9 Transmission Install in the
Superformance S1
ID Use

Size

Length Type

Quantity

A

Trans-Bellhousing

12 x 1.50

50 mm

Hex Bolt

1

B

Trans-Bellhousing

12 x 1.50

80 mm

Hex Bolt

2

C

Trans-Bellhousing

12 x 1.50

90 mm

Hex Bolt

1

D

Bellhousing-Engine

10 x 1.50

40 mm

Allen Bolt

5

E

Starter

10 x 1.50

40 mm

Allen Bolt

3

F

Trans. Mount – Engine

12 x 1.75

35 mm

Allen Bolt

1

G

Trans. Mount - Brackets

8 x 1.25

20 mm

Hex Bolt, Lock Nut
& Washer

Bolt/Nuts 2
Washers 4

H

Bracket to Frame

10 x 1.25

30 mm

Blot & Flat Washer

2

I

Belt Tensioner

12 x 1.75

35 mm

Allen Bolt

2

J

Alternator

8 x 1.25

25 mm

Hex Bolt & Washer

1 each

K

Alternator

5/16 x 18

4 ½”

Hex Bolt, Washer
& Lock Nut

1 Bolt & Nut
2 Washer

L

Water Neck

6 x 1.0

20 mm

Hex Nut

3

M

Engine Mount Brackets – Engine 10 x 1.50

20 mm

Allen Bolts

7

N

Engine Mount – Frame

10 x 1.50

Nut, Washer &
Lock Washer

2 each

O

Shifter

8 x 1.25

20 mm

Hex Bolts & Flat Washers

3

P

Drive Shaft

5/16 x 18

1”

Hex Bolt & Lock Nut

4 each

Q

Cam Sensor Plug

555-018

Dorman

1

R

Exhaust Header

8 x 1.25

25 mm

Bolts & Lock Washers

9

S

Exhaust Pipe

8 x 1.25

25 mm

Bolts, Nuts, & Lock
Washers

3 each

T

Exhaust Hanger

8 x 1.25

Nuts & Lock Washers

2 each

U

Intake Manifold

8 x 1.25

Bolts & Flat Washers

9

V

Alternator Bracket Spacer

1”

Aluminum

1

W

Bellhousing O-Ring

190° x 2.5 mm

O-Ring

1

X

ECU Mount

5/16 Self Tapping

Screws & 6 mm Flat
Washers

3 each

Y

Relay Mount

5 mm x 20

Bolt Washer & Nuts

4 each
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Sources

Your S1 Superformance Dealer
2647 Morgan Lane State Route 128
Ross Ohio, 45013
513-738-4000
Dynamic Motorsports web site http://www.dynamicmotorsports.net/s1.html
Superformance web site http://www.superformance.com/

Reno Nevada Branch : 9728 S.Virgina St. STE.C
Reno, Nevada 89511
775-323-8795
Your number one source for Superformance S1 Parts and Accessories

We are also a Ford Motorsport Dealer
Parts Manager: Mark Dove
Service Manger: Mike Evangelo
2647 Morgan Lane State Route 128
Ross Ohio, 45013
513-738-4000

Standard Motor Products Europe Ltd (Webcon) in England

http://www.webcon.co.uk/

Telephone +44 (0) 1932 787100
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Fax +44 (0) 1932 782725
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Performance Engineering, LLC 513-738-5001
Official Superformance S1 Installers
S1 Zetec engine building > Cylinder head porting >Engine and Chassis Dyno testing
2681 Morgan Lane State route 128 Ross Ohio, 45013 Behind Dynamic Motorsports
Web Site http://perfeng.cc

The Superformance S1 Owners Forum
The Superformance S-1 Owners Forum© was designed to offer an on-line haven for owners of this
famous automobile, and celebrate it's presence among it's owners.

http://performanceunlimited.com/s1/
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If you are wondering how you get under the dashboard, this is a little maneuver we call
the “S1 Position”. Believe me, it harder to get out then it is to get in.
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