

Stohr Owner’s Manual Addendum

Dear Stohr Owner – 

This Owner’s manual “Addendum” is an effort to try and fill in some of the blanks in the Stohr factory manual.  The factory manual is available by calling (don’t e-mail) Wayne Felch at Stohr Cars, or is probably posted nearby on www.jakelatham.com, where you found this.

As the name implies, this is not a sponsored factory manual.  The contributors to this have done their best to ensure the accuracy and efficacy of information herein, but we are, after all, amateurs, so if something looks wrong, dangerous, or misleading, please let us know so that we can correct the information.  This is for all of us that aren’t experts, to help us get the most out of our cars without making expensive mistakes.
If you have knowledge, information, or ideas, please submit them, either to me at jake.latham@gmail.com, or post on the Stohr/Radical owners forum here:  http://socalpeeps.yuku.com/
Hopefully this manual will be helpful.  



Cheers,  

Jake
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Basic Sports Racer Topics

This section is for information more general to owning a motorcycle-powered sports racer, although some Stohr specific information is contained here, too.  If you are new to DSR ownership, perhaps this will help you for basic getting-started information.
Drive Chain

Properly maintained, the chain should last you approximately one season of use, or about twelve racing hours.  Each aspect of chain maintenance is critical to its reliable function:
a.) Lubrication: Lubricate the chain with a quality chain wax before each session, OR at the end of each session.   See the Fluids section for some recommendations on suggested products.
b.) Tension: Chain play should be set at approximately ½” to ¾” of play from one extreme of movement to the other (i.e. full up and full down as you tug on the chain).   Check this in several spots, as most chains will have a ‘tight spot’.  Set the aforementioned tension at the chain’s tightest spot.  
Tension is set on the Stohr by moving the rear differential carrier forward and backwards.  Two bolts on the right side of the spar loosen the carrier in its mounts.  Two nuts mounted at the rear of the spar, connect to eyebolts, which are in turn attached to the diff carrier.  These are used to pull the differential backwards.  To move the diff forward, rotate the nuts counterclockwise to get some ‘slack’, then tap the differential forward with a rubber mallet until you have things as loose as you need.  When you’re done, tighten the two bolts on the right, and make sure everything is aligned.
NOTE: If there is a LARGE difference in tension from tightest to loosest spot on the chain, i.e. the chain sags when at its loosest spot, the chain may need to be replaced.  If in doubt, call Stohr or an experienced Sports Racer mechanic.
NOTE:  If you find that you have trouble keeping the chain tensioned, or have very short chain life, it is likely that the rear differential carrier bearings have failed.  You can test for this by trying to rattle the differential in the carrier, or by pulling on the cups that the axles bolt to.  Replacement requires removing the differential, and the bearings are about $75 each.
c.) Alignment: check chain alignment with a straight edge, placed on the face of the rear sprocket, lined up with the front sprocket.  An alternate method is to buy a “Pro FI Laser Cat”, which shines a red laser along the chain with which you can check alignment.  This tool is about $100, and available from various online sources.  Contact Stohr or post on the forums  if you have difficulty locating one.

See the Fluids & Consumables section for suitable replacement drive chains.   Use only rivet-type master links NEVER clips.  

Chain Breaker/Riveter: RK’s steel chain breaker is a good breaker.  It costs about $100.  The Motion Pro chain breakers are poorly made and typically fail after a few uses.
Setting Engine Oil Level

The process for setting your engine oil level depends somewhat on your engine.  If in doubt, talk to the guy that built it for you!
WET SUMP:

For all Suzuki  and Yamaha wet-sump engines, set the oil level  NO LOWER than ¾ up the sight glass, with the ENGINE RUNNING, WARM (at least 150* oil temp), at a 3000 RPM idle, and with the chassis on level ground.  Kawasaki and Honda engines should be similar.
For the 2007+ Suzuki specifically, Rilltech Racing (www.rilltechracing.com) suggests setting the oil level to the top of the sight glass while warm, and 3000 RPM idle, THEN adding another ½ quart on top of that.  That is the process used in J.R. Osborne’s car, so it will probably work for the rest of us!
Properly maintained at this level, you should not have any issues with engine oiling, even at 3g+ of cornering the Stohr is capable of.

DRY SUMP:

Requirements vary based on the specific system being run, so consult any documentation that came with your particular dry sump system.  Typically, oil levels must be set with the engine warm and idling, and will typically be set near the top of the baffling in the oil tank.
See the maintenance schedule for recommendations on when to change oil.  See the Fluids section for recommendations on which oils to use in your  Stohr.
Engine

Most early Stohrs still have the 99-03 style Yamaha R1.  Cars upgraded with the WF-1 engine bay most likely have a Suzuki GSX-R from 2006 or later on.   If in doubt, contact your engine builder and follow his recommendations to the letter.  Here are some basic guidelines if you are using stock engines, or have no engine builder:

a.) Priming: If your engine has sat for some time, you should prime the system.  After filling the engine oil, back off the oil filter approximately 1/8”, and place a pan underneath it.  Pull the spark plugs, and crank the engine until you have approx. ½ quart in your pan.  Tighten the filter, and crank until you see 15-20 psi on your oil pressure gauge.  Replace the plugs and start the car, looking for any leaks or pressure drops.
b.) Oil Level: set the oil level as described above.  You may need to add an overflow catch-can due to the high oil levels being set, especially on some Yamaha engines.
c.) Starting: Starting will depend on if you have carburetors or fuel injection.  In either case, make sure the engine is in neutral before you try to start it!
d.) Idle Speed: Idle speed is typically around 1100 to 1400 RPM.  Use the throttle-set screw on the throttle bodies or carburetors to set this.  You may find that temporarily raising the idle speed will help starting on carbureted engines.  Leaving it higher (1500-1800) helps with starting on cold mornings too
e.) Run-In: Typically, engines from an engine builder do not need running in, as this has been done on the dyno.  Check with your engine builder to be sure.  Obviously, used engines don’t need running in either.
f.) Oil Pressure: Observed oil pressure on track and under load should be at least 55psi.  When cold, idle pressures can be beyond 80+, so avoid revving the engine until the oil has warmed and is down in the 20-30psi range.  There is an oil bypass at approximately 70psi.  If you see more than this, your oil is still too cold, and you must reduce RPM until the engine has warmed up.  At hot idle, pressures can drop to 10psi or less – do not be alarmed!
g.) Oil Temperature:  Oil temp should be kept in the 220-230* range if possible, measured at the oil cooler output.  As high as 280* will not damage the engine if it is not for extended periods, but should definitely be avoided.  Dry sump oiling systems seem to run about 20-30* cooler.
h.) Water Temperature: Water should be kept to about 190* - this is where these engines make the best power.  Try not to exceed 220* water temp.  You may wish to remove the water thermostat – talk to an engine builder before doing this to make sure you understand why you would/wouldn’t want to do this.
Fuel

Octane: Just as in the motorcycle, if an engine’s compression ratio remains stock, you can use  premium pump fuel.  This may not be legal for certain classes, such as SCCA FB, and CSR/DSR.  During SCCA competition weekends, best is to use what is sold at the race track, if you have any doubts.
Higher octane fuels certainly do not hurt, but do not use ‘octane boosters’.

IMPORTANT: Check your fuel filter regularly!

Fuel Level:    The simplest way to be sure of the fuel level is to pump the tank dry using the fuel sample port, then putting in a known amount of fuel.  Connect a hose to the fuel sampling port, and turn on the ignition to activate your fuel pump – this will drain the tank.
For reduced hassle until you are trying to get the last few tenths out of your car, you can simply top off the fuel tank before each session.

Consumption/Mileage: You will use 3.5 to 4 gallons of gas in about 30 minutes of racing with a 1000 cc engine, more for 1300cc and larger engines.  Some tracks will use more fuel due to their nature, such as Road America.
Capacity:  Both the old (rear fill) and new (side fill) Stohr fuel cells hold about 8 gallons.
CAUTION:  The fuel cap on the Stohr is located precariously close to the hottest component of the car, the exhaust headers.  SEVERAL Stohrs have had large fires as a result of the fuel cap coming loose, or being left off by accident.  Especially on first generation cars that have the quarter-turn fuel cap, be VERY careful that your fuel cap is always on as tight as possible.  Now that the 1g cars are getting older, the tabs that stop the fuel cap from spinning further than ¼ turn and coming loose can be bent down over the years.  Take a small screwdriver and bend these tabs back up to ensure that the fuel cap cannot overrotate and come loose.    
Stohr sells an alternate side-fill fuel cell kit to convert the car to a side-fill configuration that can even be fueled with the bodywork on the car, thus alleviating this frightening problem.
Your First Drive

There are a few things to take care of on your first outing with the car:
a.) Verifying Gauges: Verify that all system measurements are working:
a. Oil Pressure

b. Water Temperature

c. Oil Temperature

d. Fuel Pressure

b.) Set the Brake Bias: Refine the bias setting you set during pre-drive preparation.  Turn the knob on the dash to move brake bias forward and back, as marked.
c.) Bed the brakes: Your car probably has Polymatrix A brake pads.  Other common replacements are Hawk Blue, and Performance Friction 01’s.  These pads are carbon metallic, and do require a brief bed to the rotors to achieve maximum stopping power.
Gently apply the brakes 6-8 times at medium speed.   Increase speed to simulate race conditions, and brake hard another 6-8 times.  

Thereafter, let the brakes cool for about 15 minutes, and do not apply the brakes during this time, to avoid any ‘hot spots’.

After your first drive

After your first drive, there are a few things to double-check, beyond any initial problems you may have had:

a.) Re-Bleed Brakes: Bleed your brakes once again, now that they’ve been nice and hot.
b.) Re-Check Nuts & Bolts: Check all critical bolts again after your first day, such as the engine mounts, suspension pickups, steering linkage, sprocket bolts,  CV-Joint housings, and stub axles.  Things will usually stay tight after this initial run-in.
c.) Exhaust Header: Especially check the nuts + bolts on the exhaust header.  Also examine any wiring harnesses nearby to ensure they are not being overexposed to exhaust heat.   Relocate them if so, or wrap them with heat shield tubing such as ThermoFlex (www.pegasusautoracing.com) if necessary.
d.) Water Level: Make sure the water level is still roughly 1-2” from the top of the swirl pot now that the engine has been run hot.  
NOTE: Only do this after the engine has cooled!!!
Trailer Loading

With the extremely low ride heights these cars run, loading into trailers can be difficult.  Putting your tow vehicle up on ramps will help – we like the gray “Rhino Ramps” from Wal-Mart and similar.  Beavertail/Dovetail trailers, and trailers with lower axles make life easier as well.

Ramps: Make some long ramps.  9-12 feet of ramps isn’t unusual.

Technique: It is easiest for most to back the car into the trailer.  Use the front quick-jack to raise the nose of the car so it does not drag.  Take care not to raise the nose too much, or the edges of the tunnels will scrape.

Other Tips: A cheap winch will make life less nerve-wracking when loading & unloading the car, especially if you are doing it by yourself.  Harbor Freight has a $65 remote-controlled winch that works quite well to pull the car in, and slowly lower it out.
Tie Downs:  Remember, your car only weighs about 800 pounds.  You don’t need to try and rip it in half with the tie-downs!  Be nice to the control arms, tie-rods, and rod ends, and front jack points!
Car Care

Keeping your Stohr clean not only helps it look better, but helps you spot any cracks or leaks that much earlier.  Fiberglass and carbon fiber can be cleaned with most any car care polish, such as Amsoil Miracle Wash.

Metal suspension pieces can be kept looking sharp by wiping them down with a cloth sprayed with WD-40.  For most else, Simple Green does a good job.
Maintenance Schedule

a.)  Engine Oil: Engine oil should be changed after approximately six hours of use.  Change filters every time you change oil.  Many owners change the oil after every double race weekend.
b.) Drive Chain: Replace the chain every season, or after approximately twelve hours of racing.  Chain problems with modern high quality chains are rare, so once a season is typically sufficient.
c.) Fuel Filter: Check this and replace or clean regularly, perhaps 2-3 times per season.  Clogged injectors are a common cause of engines running poorly.  Use 10 micron fuel filters, such as Rex Marine P/N GPI-151. www.rexmar.com .  Also, as part of winter maintenance, while it’s a sucky job, make sure the sock on the fuel pump inlet is still attached and clean.
c.) Rod Ends: Check them for looseness.  The spherical bearings in the lower rear control arms tend to wear out, as does the front rod end on the lower rear control arm’s inner attachment.
d.) Wheel Bearings  / Hubs:  Latest-spec  hubs and bearings should not need replacement unless they are damaged.  Older cars with gold uprights and “+” shaped hubs may want to upgrade to newer pieces – call Stohr for details.
e.) CV Joints & Axles: Standard CV joints and axles do normally do not need replacement.  Re-grease the CV’s once a year with Redline CV grease, or send to Taylor (www.taylorrace.com) for rebuilding.  The Taylor lightweight “tripod” axles need very frequent replacement & checking.  There is a second generation Taylor tripod that may last longer between replacement.
f.) Control arms:  Inspect regularly for cracks as part of your nut-and bolt process.  Pay particular attention to where the pushrod mounts attach to the control arm at the rear.  See the section on “Common Failures”

g.)  Steering Shaft U-Joint: On cars with a lot of hours, it is not unusual for the u-joint of the steering shaft to wear out, resulting in a few degrees of free play in the steering .  Stohr can rebuild this for you, or sell you a new steering shaft.  R&R is easy.

h.) Brake Pads:  Brake rotors last for quite a while, but the brake pads last less than a season, especially the rears, which because they are so small, heat up and wear much more quickly.  One common upgrade is to install 4-piston rear calipers on the rear of the car due to this.
Recommended Fluids & Consumables

a.) Engine Oil: You should use an oil formulated to work with the integral gearbox and clutch, as well as the engine.  Most Motorcycle oils are formulated with this in mind.  We have had excellent luck with AMSOIL AMF 10W-40, Mobil 1 MX4T, and Redline oils.
b.) Oil Filters: We have seen best results with OEM oil filters.  Suzuki, Yamaha, etc.  For engines high high flow oil pumps, or overdriven oil pumps, the K&N filters that have a hex fitting on top are a good idea, since they provide the ability to *really* tighten down the filter.   Some people have experienced engine failures and fires from the o-ring on the oil filter bursting, and lots of torque helps prevent this.
c.) Chain Lubricant/Wax: Bel-Ray chain Lube.  NEVER  WD-40!
d.) Drive Chains: We recommend  DID, and RK chains.  Use only 530 chains, preferably X-Ring.  Examples include the DID ZVM and RX GXW.  For engines larger than 1300cc, we recommend the strongest chains you can buy.  Lately, folks have quit recommending EK brand chain, as they seem to continue to stretch throughout their life – go with DID or RK instead.
e.)  Brake Fluid:  ATE Blue, Motul 600 or 660,, AP600 are all useful, plus whatever the Stohr manual may specify.   Some have found that the expensive Castrol SRF is the only way to prevent all brake fade.
f.) Spark Plugs: Most recent (1999 and newer) motorcycle engines use NGK CR9E spark plugs, with .030 gap.  Check with your engine builder or the motorcycle owners’ manual to be sure.  You should not need to replace these normally.
Advanced Stohr Topics
This section applies more specifically to the Stohr chassis itself – setup particulars, failure modes, misc advice, and so on.
Alignment & Setup
You must recheck the car’s setup after you’ve had it apart for service, or after damage on track.  Stohrs hold their alignments quite well and do not typically need re-checking between races and sessions, if changes are not made.  Do your settings in the following order:
1.) Tire Pressure (set to hot pressures while doing setup, e.g., 18psi)
2.) Ride Height

3.) Camber/Caster

4.) Toe

Basic Alignment:
	Front
	
	
	
	Front

	Camber
	-0.7 to -1.5
	
	-0.7 to -1.5
1° - 1½° negative
	Camber

	Caster
	~9*
	
	~9*
	Caster

	Toe 
	1/32-1/16 out (max)
	
	1/32-1/16 out (max)
	Toe 

	Tire Press. (Cold)
	14psi
	
	14psi
	Tire Press. (Cold)

	Tire Press. (Hot)
	18psi
	
	18psi
	Tire Press. (Hot)

	Ride Height**
	1.25”
65mm
	
	1.25”
	Ride Height**

	
	Medium
	
	Medium
	

	
	
	
	
	

	Rear
	
	
	
	Rear

	Camber
	0 to -0.5
	
	0 to -0.5
0° - 1° negative
	Camber

	Toe In
	1/32 to 1/16 in (max)
	
	1/32 to 1/16 in (max)
	Toe In

	Tire Press. (Cold)
	14psi
	
	14psi
	Tire Press. (Cold)

	Tire Press. (Hot)
	18psi
	
	18psi
	Tire Press. (Hot)

	Ride Height**
	1.5”
70mm
	
	1.5”
70mm
	Ride Height**

	
	Centre Hole
	
	Centre Hole
	


a.) Camber: Front Camber is set with the use of the small adjuster where the upper control arm connects to the upright.  In the rear, small shims are placed between the upper control arm mount and the spar.  Add and remove shims to change camber. VERY approximately, Each 1/16” shim changes camber approximately 0.25 degrees.  The car seems to be relatively insensitive to camber changes front and rear, though it does affect tire wear.
b.) Caster: Caster is set by changing the lengths of the rod-ends of the upper control arm.  Pushing the control arm BACK will pull the upright backwards, and increase caster.  If in doubt, set your upper control arm length such that the upright is perpendicular (90*) to the ground when the car is sitting on the ground.
c.) Toe: Toe is set by adjusting the rod-end on the tie-rods of the steering rack in front.  In the rear of the car, the the toe-link attached to the top of the upright is used.  Never use more than 1/8” total toe at either end of the car.  Most find 1/32 per side (1/16” total) sufficient.
Ride Height
Ride height is measured at the ‘flat portion of the diffuser throat’ at the front, on WF-1 splitters, which is known as the “throat”.  Other common reference points are the floor, just underneath the front floor supports.   In the rear, measure at the mouth of the tunnel, which is more or less at the rear roll hoop.  Set ride heights by adjusting the pushrods, not by adjusting the spring perches.  See the main Stohr manual for this technique.
Below the 1.25”/1.5” heights specified above, the airflow starts to be “cut off”, and the car loses downforce.  Note you’ll have to run pretty stiff springs to achieve these ride heights! (see below).  If you experience porpoising or vibration, you either need stiffer springs, or you may be experiencing flex in the front diffuser.  Stohr can rebuild/stiffen the front diffuser for you.
Rake: Rake is evidently not super critical to the center of pressure, and therefore not terribly critical. More rake you'll feel more at the front of the car due to its effects on the front splitter/diffuser.   Less rake will make the tunnels more effective, and shift the balance of the car back a bit.
Corner Weights
Your corner weights will depend a bit on your options and engine selection.  They should always be set on a flat surface with the driver in the car, or weights approximating his/her load:

1.) Position the car on a flat, horizontal surface.

2.) Equalize all tire pressures to their hot setting (i.e. 18psi).  Make sure they are clean and free of rocks etc.

3.) Set the shocks to full soft.

4.) Set alignment settings in the order described above.
5.) Set corner weights with aforementioned driver or weight.  Within 5-10 pounds is OK.  Get the fronts as even as possible, and don’t worry as much about the rear.  The right-rear of the car will tend to be the heavy side due to the engine’s weight distribution.
6.) Tape or secure the spring perches so they don’t rotate.

7.) Restore the shocks, and tire pressures.
Wheels & Tires
Tires will depend somewhat on your engine configuration.  The Stohr suspension is designed for bias ply tires, and has low camber change to help optimize scrub and contact patch of these tires.   In the US and Canada, this means you typically want to use Hoosier or Goodyear.  
Goodyear:  Goodyear sizes are 20x8x13, and 22x10x13.  You can typically run R160 compound.  Some find that a 260 on the outside front tire (such as the LF at Road America) is necessary to prevent blistering.  [Update:  The 20x9.5x13 Goodyear has become the standard for most now, and R160 is usable in almost all conditions, and survives just fine at Road America. Further, a 22x11 is becoming available for those that thing they might need it.

Hoosier: Hoosier sizes are 20x7.5x13 and 22x10x13.  R35 is most common, above about 70* or so, and R25 is usable below70*.   The Hoosier R35 does take longer to come up to temp than the Goodyear 160, but they last much longer.  They also come up less in pressure over a stint, so you can start higher -15-16 or so.
Note the 20x7.5 is wider than the Goodyear 20x8, though narrower than the 20x9.5, and the heights of all the tires are all slightly different, which means you’ll need to tweak your ride heights and perhaps wheel speed sensor if you change brands.  Note that in hot weather, you may have to switch to R260 and R35, respectively, to get full race distance out of these tires.

As above, in the setup section, you want to shoot for about 18-19 hot pressures.  More gets “slidy” feeling.

Wheel Weights: While running, your wheels will get hot enough that the tape for wheel weights alone will not keep the weights in place.  Duct tape and Gaffer’s tape will get hot and slide off, so you need to use 3M Aluminized tape to keep the wheel weights in place.  Clean your wheel with brake parts cleaner before installing the weights, and the tape, and that will ensure your weights stay in place.
Shocks
Nothing for me/us to add here yet, as I don’t have the factory Ohlins.  However, send your shocks to Chris Billings at the Shock Shop in Oregon – he’s a magician.
Springs
Wayne Felch from Stohr currently recommends about 1200# springs for the front of the car, particularly if you have the WF-1 style front-diffuser.  Some have run as soft as 1000# successfully with WF-1 parts, and others are in the 1300-1400 range up front.  Somewhere around 200-300# split F/R seems common.
At the rear of the car, you’ll want somewhere between 1200# and 1500#.  Which you choose, he says, depends mostly on your preference on low-speed rotation characteristics of the car.  At medium to high speeds, he says the aero takes over, and at that point, it’s all about aero balance.

Some of this will depend on your rear bellcranks.  If you have WF-1 bellcranks, and are using the 1:1 motion ratio hole, that is an approximately 200# increase in your effective springrate.  i.e. 1200/1500 with the “original”  .87 motion ratio works out to about 1200/1200 wheel rates.  Moving to the later 1:1 ratio, you end up with about 1200/1500 wheel rates.

Wing & Dive Plane Settings
Assuming the single-wing WF-1 cambered wing: Run between 0 and 1* when you can. First add rear downforce via gurneys, 1/8, 1/4, and 3/8. 
Only if you still need more, then add wing angle.  This helps reduce how much drag you’re carrying to get the desired downforce.

Dive Planes are used commonly to help tune the front downforce.  Run them at a small angle of attack if you can.  Some folks have slotted the front body to allow changing the dive plane angle of attack.  Don’t be afraid of these – look how many cars had them at Runoffs!

Using the Stohr rear bi-plane setup, typical configurations are:
· Front dive planes, rear flap at middle position (high downforce)

· No dive plaines, rear flap at lowest position or removed (low downforce)

· As yet, there doesn’t seem to be a way to get enough front downforce to match the rear bi-plane at max flap angle.

Gearing & Differential

Rear Differential: 

Your rear differential is a Quaife ATB, and should not need any servicing during normal use.  If you have a Williams WRD diff, he recommends removal and servicing of the diff once a year.
Gearing: 

Stohr race cars use sprockets to achieve final drive gearing.  Your gear ratio is equal to the rear sprocket tooth count divided by the front sprocket tooth count, for example:

48T rear sprocket / 16T front sprocket = 3.00 : 1 drive ratio

Front Sprockets: These are specific to the motorcycle.  You can acquire these from Rilltech Racing (www.rilltechracing.com), Sprocket Specialists, or other motorcycle sprocket retailers.  We recommend running no smaller than a 14T front sprocket, as smaller beings to sap engine power and decrease chain life significantly.
Rear Sprockets: Rear sprockets are specific to your Stohr.  Probably the best place to get these is Stohr.  Split Sprockets are available so you don’t have to disassemble the suspension to change sprockets, and are highly recommended. The max rear sprocket size is probably about 48T, due to chain clearance.
Gearing Selection: Choose gearing such that you are near revlimit in 6th gear at the fastest spot on the racetrack.  Leave yourself some headroom so that if you catch a draft down the straight, you will have additional speed to get by.  
Record these settings for each racetrack you visit, along with conditions that would affect top speed such as temperature, wind, and your wing settings.
Useful Torque Specs
Wheels (Centerlock)

125 ft. lbs

Front Stub Axle Nut:

200 ft.lbs
(per Doug Learned @ Fast Forward)
Front Sprocket Nut:

60 ft. lbs.
Rear Stub axle:


275 lb-ft
(per Doug @ Fast Forward)
Halfshaft-to-stub-axles

29lb-fit
Halfshaft-to-Diff

33lb-ft
Control arm to upright:

???
Rear Sprocket nuts:

???
Drive Pins

For all torque specs not specifically  mentioned by Stohr (which is few), you can rely on standard tables of torque specs.

For AN Hardware, Pegasus Auto Racing has published a nice cheat sheet, here: http://s2.pegasusautoracing.com/RefPage.pdf
For SAE hardware of various grades, the The Rask Cycle (??) website has a table here:

http://www.raskcycle.com/techtip/webdoc14.html
For example, this puts the 5/16 coarse thread socket head bolts from halfshaft to stub axle at 29lb-ft, and the 5/16” fine thread from halfshaft to diff at 33 lb-ft#.
How-To’s:

Some operations on the Stohr aren’t completely intuitive if you are new to race-car hardware.  Here are a few that I’ve been confused about:

Halfshaft Reassembly:  A small amount of sealant is required on the inner CV’s to prevent the grease from slinging around when the joint gets hot.  One method is to try and seal the “faces” as you reassemble, but Dave Knaack reports it is simpler to simply reassemble them, then run a bead around the sealed outer surface.  Black RTV seems to work fine for this.

Rear Stub-Axle Removal:  On centerlock equipped cars, the rear stub axle has a really long shaft extending from the upright.  It’s long enough that even deep ½” drive sockets won’t fit.  If the nut on the stub axle is a 6-point, some ½” drive impact sockets will fit.  Failing that, most 3/4” drive deep impact sockets will work.  

If the nut is a 12-point, then your only option (that I know of) is to have a socket fabricated.   Buy a 1 1/16” 12-point socket, from Sears, for example.  Cut the socket in two, near the rear.  Weld in a 1 to 1.5” section of pipe, and grind down.  This will provide the depth you need.  That said, I’m not sure if it will be up to the 275lb-ft that Doug specifies for that part?
Fuel Cell Removal & Replacement:  Removing the fuel cell requires removing the aluminum bulkhead behind your seat.   Also, you will likely have to remove your headers to gain enough working space to remove the plate which has your fuel fill neck on it, and where the fuel supply/return and power are.  Removing the cell is easy once you remove all the bolts, but reinstalling can be difficult.  First, be aware that you need TWO gaskets – one for the fill-plate-to-bulkhead interface, and one for the bulkhead-to-fuel-cell interface.  Since the fuel cell has a nutplate on the inside for your fasteners to screw into, lining up all this stuff is a mess.  To make this easy, make or buy two to six 1.5” long studs with the correct thread, and install them in the nut plate.  This will keep everything lined up so that you can install the normal fasteners.
HANS Device Fitment

The factory belt locations in the original Stohr were not made with HANS device usage in mind.  They are too far apart to wear the HANS safely.
HANS Angle: The Stohr pretty darn reclined. Most can still use the 30* version, although a few have reported using a 40 in their car.   The 30 works fine for me.
Harness Belt Spacing: The Stohr was designed with harness mount points that are quite a ways apart - maybe a foot or so. This is no good for HANS usage.  The only solution I could find was to install a harness bar. This bolts to the chassis on the angled bars that come forward from the main roll hoop at a 45* angle. The bar drops down, and provides a place to attach a loop-around harness.   Stohr can build you one of these, as can WEST race cars.  Contact Eric Vassian.  Cost is $100-200.  Some have welded a bar between the two 45* angled rectangular tube for harness mounting.  This gets the belt spacing right, but lacks the “wrap” to have the belts capture the back of the HANS, so this is not ideal.
HANS Harnesses:  Any 3” harness will work, but there are also HANS specific harnesses.  Available such harnesses are Simpson (SFI) and Schroth (FIA). I chose Schroth for the 5-year expiration, and went with the "Formula-II HANS" model. 

Harness Belt Fitment:   One issue I ran into was the buckles for the stock Willans harness riding up on my helmet. Again, the solution was a loop-around harness (which installs on the harness bar) that I could adjust such that the adjustment buckles were lower down on my chest.  Some have reported that doing some “clearancing” of the helmet is also OK, especially on the ‘chin spoilers’ that some fancy helmets have.  However, don’t take my word for it – call the folks that make your helmet.
Factory Updates & Upgrades
The Stohr was upgrade fairly continuously over its lifetime.  Here are the updates that we’re aware of, that you may be interested in.  In no particular order:
Stronger hubs and uprights: now done by Fast Forward - as mentioned elsewhere in this manual.  

Floating Rotors & New Brake Hats: Fast Forward now does the brake disks and hats as well.  Old style hats can be reamed out to work with new floating-style disks.

Tunnel Strakes: Small strakes are available, I assume from Stohr, that go in the tunnel mouth. They help tunnel efficiency a bit. 

Splitter/Diffuser Strakes: Similar strakes are also available for the old style front splitter, I think. 

Front Wheel Turning Vane: I noticed a small "turning vane" on the front of the tunnel floor, just inboard of the front wheel. Evidently trying to aid airflow around the front wheels, out of the front diffuser. 

WF-1 Style Front Diffuser: WF-1 style front splitter/diffuser/underwing.  Worth several hundred pounds of downforce, and several thousand dollars.  Fits 1g and WF-1 cars.

WF-1 Style Engine Bay + Spar: The WF-1 addressed one of the 1st-gen car’s issues with engine flexibility, and chassis flex.  The new spar has two triangular “arms” that extend laterally.  The engine bay comes straight back, and has more room for different engine configurations.  The update can be done for all cars, but is quite pricey – apparently about $10,000 to be done by Rennwerks in California.  (Others can do this too)

Williams Salisbury Differentials: Salisbury differentials by WRD replace the factory Torsen/Quaife.  Apparently they are worth some laptime.  $3-4K or thereabouts.

Common Stohr Issues & Failures

Overall, the Stohr is a solid race car.  It seems to have a somewhat undeserved reputation for fragility.  Here is what we know so far about common failure points to be aware of:

a.) “Keyed” Rear Diff Carriers:  This is where the outputs from the diff are square keyways, instead of splines. The keys eventually crack and break, usually on the LHS of the car. Replacement parts are available for both sides.  Call Stohr if your car still has these.

b.) Cracking Lower Rear Control Arms: These can break right near where the pushrod mount was welded on. The fix is new control arms, that spread the loads fed in by the pushrod over a longer space on the control arm.  Original arms have a “short” bracket attachment to the main control arm, whereas this attachment was lengthened on later models to spread out the loads fed in by the pushrod.

c.) Cracking Rear Bellcrank “Ears”: The rear plate of the spar, which is the rear bulkhead of the spar, also holds the "ears" that the rear bellcranks mount on. Evidently these are a weak point in early cars, and there is a later design. Don't know much about this. 

d.) Flexy/Weak Hubs/Bearings/Uprights on Early Cars:   Early cars were sold with Volkswagen hubs used on many cars. They look like a "+" sign when the brake rotor is removed. Later hubs made by Fast Forward are circular with "scallops" cut out of them. Later uprights had more meat left on them for greater strength, and the WF-1 design includes a steel sleeve for the bearing. WF-1 rears bearings are a Swift DB-something bearing, and also stronger. The issue is that the hubs are weaker and can flex or break. Weaker support of the early uprights results in bearing flex, ultimately resulting in pad knockback, and inconsistent camber control.  In addition to stronger hubs and bearings, the pad knockback can also be helped by upgrading to the floating rotors.
e.) Rear Differential Carrier Bearings:  While not extremely common, it is not unknown for the rear differential carrier bearings to fail.  Symptoms will be short chain life, and difficulty keep the chain tensioned or aligned – it will loosen up after each session as these bearings start to fail.  See the ‘Chain’ section for more information.

f.) Overheating:  1st generation cars with tunnel floors can have difficulty keeping cool, as the tunnels intrude significantly into the exit airflow out the back of the heat exchangers.    Large oil coolers are needed to cool the Suzuki, Setrab 650 oil coolers are a common choice, with some people even using triple-pass coolers.  A duct is available from West Race Cars that improves ducting to oil coolers.  

For the Radiator, make sure to seal the entire area with foam, including up under the top of the tub, to ensure all intake airflow must go through the radiator.  Larger radiators installed at an angle can help increase cooling surface area as well.  C&R make custom radiators (for a price!) that can help if your water isn’t staying cool.
WF-1 Differences

There is surprisingly little different between the WF-1 and 1st-gen cars. Notably, the WF-1 body will fit on a 1st-gen car with a little work. This is all I could come up with casually looking at a pair of WF-1's at Rilltech:
Front Bellcrank Mounts:  The WF-1has lower front bellcrank mounts to accept the updated shape of the oil and radiator intakes at the front of the car.  It is a slightly different shape, and about 1.5” lower mounted.
Front Control Arms: The front control arm mounts updated to two bolts on ally "shear plate" instead of steel tab on chassis, like the Stohr FB.  The front mount of the upper front control arm is also at the very leading edge of the tub (forward 6” or so), instead of 1 tube back.
Cockpit Carbon Panels: the flat carbon cockpit panels (from knees forwards) installed on outside of tub instead of inside (presume aero is better)
Steering / Control arm Geometry?:  There is some discussion about modified steering geometry from the front uprights. Don't know the details.   Was told once some adjustments are necessary with upright changes changing caster angle.

Reduced Effort Uprights:  The very latest cars (2009+) have an update that requires new lower front control arms and uprights - something to do with reducing steering effort. 
New Engine Bay:  The back half of the WF-1 is completely new, with a universal engine bay that carries the engine non-stressed. New Spar has much wider "triangles" that help make the rear chassis much stiffer. Can easily pull motor out the top now if need be. New back half and new spar can be fitted to old car by cutting back half of car off and welding new bits on.

Uprights + Bearings: Steel sleeved uprights for better bearing stiffness (as mentioned in “Problems” section)
Replacement & Wear Parts (Stohr Specific)
Many parts for your Stohr are commonly available or commodity items, that can be gotten for cheaper prices elsewhere than the factory:

Bodywork Dzus Buttons:  These are available from Full Bore, who makes them.   They are called “Super Buttons.”  The part number is FB55-D.  The owner, Ray(?) knows the Stohr and which buttons you want.  www.fullborerace.com/.  You will lose lots of these, so carry extras in your kit.
Brake Pads:  The factory brake pad spec (at least at one time?) is the Wilwood Polymatrix A.  These are available from a variety of sources, but I have always had excellent advice and prices from Todd Cook at TCE Performance Products – www.tceperformanceproducts.com
Brake Disks: These need replacement only rarely, but should be sourced from Stohr.
Brake Calipers:  Again, these don’t need to be replaced unless they start to look really ratty.  The original “Billet Dynalite” has been superseded by the “Dyna Pro Lug Mount” caliper, which is dimensionally identical.  Pad type is slightly different.  Most Stohrs are 1.75” piston 4-pot fronts, and 1.75” “Dynalite Single” 2-pot calipers in the rear.  Some cars (CSR’s, mostly) came with 1.38”x4’s in the rear.  
Master Cylinders:  Use Tilton 7/8” masters.  These can be gotten from a variety of sources, including Pegasus Auto Racing.  Both “long” and “short” models seem to have been used.
Rub Blocks:  Rub blocks keep the floor from wearing away.  You can make from from Jabrock (available in sheets from Pegasus Auto Racing).  They should be about ¼” thick.  Less than that, and they wear away too quickly, and too much, and you bottom on them a lot.  You can also use ¼”x1” UHMW plastic disks from McMaster.com.  You can also make strips of this to use on the front diffuser.
Miscellaneous Advice & Tips

These are things I couldn’t think where else to put:

Rub Block Location:  You only need about six rub blocks on the floor:  Two at the front middle where they attach to the studs, two behind the front tires, and two in front of the rear tires.  Especially, do NOT put them in or near the mouth of the tunnels, as they draw some air from the sides of the car, and the cleaner that airflow is maintained, the better.

Fire Prevention:  Header coatings can be very useful to help prevent oil-flash fires if you have an engine blowup.  Only the best, highest temp coatings will work, such as Jet-Hot 2000.  They have the added benefit of keeping everything else in the engine bay cooler, including you!  Oil “blankets” are available to prevent rods from coming through the block and splashing on the headers.  These mount on the front of the engine, between the headers and engine block, and cost about $80.  They are available from Stohr, and Rilltech Racing, among others. Forgetting the fuel cap has apparently been done by many.  Place the cap on a long tether, so that whenever you remove it, you put it in the driver’s seat.  This will help you forget to put it back on!
Intake Ducting: The 1g Stohr bodywork has two large openings on either side of your head that are for intake ducts.  These make a good chunk of drag, so if they’re there, you might as well use them!  Square brake ducting from Pegasus Auto Racing (P/N 3623) can be slightly cut/modified to fill this gap, and a few lengths of 3” tubing (P/N 3621) can then be run aft and stuffed into the bike Airbox openings.  (Or you can make small aluminum adapter plates)
Appendix: Basic Setup Technique
Setup Technique:

Consult some setup books for more details on desired setup, such as “Tune To Win” by Carroll Smith, but some basic guidelines will help:

a.) Tire Temperature Spread: Shoot for no more than a 10-15 degree (F) spread from inner-to-outer on tire temperatures when using the provided Hoosier Bias Ply tires, with the inside being warmer.  For example, (outer)  110-115-120 (inner) is about right.  Check this with a probe type pyrometer, as soon as possible after coming off track.

b.) Front-To-Rear Temps: Even front and rear temperatures indicate good balance on the car.  If temperatures are hotter at one end of the car, this usually means it is working harder, and you may need to make adjustments.

c.) Ride Height:  For a given track, lower ride height until you notice some rubbing on the skid blocks, then raise the car back up slightly.  Write this down in your setup book along with the conditions, spring, anti-roll bar, and damper settings.
Appendix:  Racing in the Wet

A few things will help you race your Stohr in the wet:

a.) Ride Height: Raise the ride height.  This helps prevent aquaplaning.
b.) Shocks: Set to full soft to try and get some compliance into the car
c.) Brake Bias: Set the brake bias further towards the rear.   (Since you are transferring less weight, the rear tires can now help do more braking)

d.) Springs: If time permits, and the race is DEFINITELY wet, install softer springs.  Note you’ll HAVE to raise ride height to accompany this change, or the car will bottom a lot!
Appendix:  Squaring a Chassis

If you ever have a significant impact with the car, or need to replace suspension pieces, you generally want to check that everything is still “square” in the car.  This is making sure that the track width is the same side to side, and that the wheelbase is the same from the left to right of the car.  Here is the outline for squaring the chassis:

1.) Start with the lower A-Arms in the back.  Adjust them so that there is about ½” to 3/8” of thread showing on each of the rod-ends that connect to the spar.

2.) Measure from the center of the lower ball joint/spherical bearing  directly inward to the spar.  You can use a large carpenter’s square to make sure you’re measuring precisely 90* inwards (or outwards).  Verify this distance is the same on each side, and adjust to match if necessary.

3.) Next, go to the front lower control arm, and do the same process.

4.) Now that the lower control arms are set, measure from lower-to-lower on each side of the chassis and make sure that the wheelbase is the same on each side.  Adjust if necessary.

5.) Install the upper front control arms, and adjust so that the front upright is 90* perpendicular to the ground plane.  This will give the proper amount of caster – around 9*.

6.) Install the upper rear control arms, again setting ½ to 3/8” amount of thread on the rod-ends.  Install the toe-links with them, and set toe.

7.) Finally, set the front and rear pushrods to the same lengths, respectively, and install them.

Appendix:  Track Specific Setups

For the most part, you will not need to make significant adjustments to your Stohr from track to track.   Most folks report that their spring setups stay largely the same, but the shocks must be tuned to handle bumps specific to the track.  At the high springrates the Stohrs run, bumps can be a significant issue.  

All that said, certain venues have unique characteristics that dictate certain setup changes.  For example, extremely long straights, or bad bumps will change your setup direction:
Road Atlanta:

Road America:

Heartland Park Topeka (HPT)
Miller Motorsports Park: (MMP)
Notes:

Notes:







