CREDITS

(incomplete!)

Purpose: To give credit where due.

A lot of people put their blood swest, tears and countless hours of time and fuel just
for us to have the info on these pages. | would like to publicly thank the following
people for their contributions that made this site possible.

If you fedl that your name should be on the list and it is not, please let me know and
it would be my pleasure to add it. Though | will try to make sure thislist is as
complete as possible, no one is perfect. Send me a PM on the club or an email, and
it will be my pleasure to add your name to this list of distinguished people who made
higher levels of tuning possible for al of us.

DHP forum user names are used in no special order other than being alphabetically
sorted:

Blemke
CCB (Colorado Cool Breeze)
Eddie-98GTP

Electric97

Foghorn

Gibson

JeffsGTP

JerryH

MAPEX
Webracin'

Many others contributed here but their names
are unfortunately missing

Gentlemen, thank-you all !



INTRODUCTION

Info: This site is made using a few specia fonts. |f you want to see this website as
| have designed it, using the fonts here, | have prepared a page where people may
download and ingtall the fonts files from. It islocated HERE.

Purpose: To outline the process that | used to custom tune my PCM to my
standards. In the past, | was plagued with massive flash KR and finally after trying
out a suggestion of starting out with a 2002 GTP bin, this file in conjunction with a
3.4 pulley, | had incredible success with. We are talking WOT O2s of 920-930,
idle/cruise timing of 45, WOT timing of 22 degrees (+6 over stock!) and no KR. All
thiswas made on 87 octane fuel!! | was totally impressed and satisfied with the
results, but wanted to try out a smaller 3.2 inch pulley and still see how far the results
can get and still use 87 octane fuel. Let me warn you in advance... in most
circumstances, moving down 2/10ths of an inch in pulley size (from 3.4 to 3.2) will
make a very noticeable difference, both in performance increase and absolute need to
make the tune more conservative to prevent knock. Add in the very low 87 octane
into the mix, and the situation turns into a much greater challenge.

One of the main goals of this tuneis to see how well we can improve the tune on my
car yet make my car and still use regular 87 octane fuel consistently and safely in the
winter while still getting reasonable performance envelope out of it. Notethat | said
reasonable, not maximum performance. One can make some sacrifices one way or
the other depending on what your goals are... performance or fuel economy.

You see, | want a car that basically does honest and consistent 35+ MPG on the
highway but does consistent 13.X second times on my big, bulky, heavy, over-tall
street tires.

| have since met my personal goals of getting into the 13's on a mileage tune. On
August 6, 2006, | made 4 runs, one 14.0 @ 103 run on the 3.4 pulley and three 13.8
@105 runs with the 3.2 (with a sad 2.4 60-foot!!). Unfortunately, the tune went bad
due to atuning error on my part and | was running tremendousdly rich on the 3.2
pulley (970+ O2s). Not having the time to correct or enjoy additional passes, | was
still very satisfied with the results.

Disclaimer: The information on these pages comes as the result of me tuning my
1999 Grand Prix GTP in conjunction with the modifications | had on the car at the
time that | did thistune. It may or may not be applicable to your application. You
may aso see tables that your bin doesn't have, or visaversa. | bear NO
responsibility for the results of these tuning methodologies (good or bad) from
this process asit applies for anyone else other than me and my car. Anything
you use from these pages, YOU USE AT YOUR OWN RISK.



Thetools used to accomplish my tuning goals:

- My 1999 Grand Prix GTP Sedan and all the modifications donetoit.

- The DHP Power Tuner cables and related hardwareto allow it to connect to
the car and laptop.

- The DHP Power Tuner software.

- A laptop that will run the Power Tuner software.

- A 100% stock bin for my application (as of thispoint, | have successfully used
1998, 1999 and 2002 bins).

- Eddie's Table Modifier Thingy program

Now, | spent most of 2005-2006 with a massive flash KR situation that | had a very
hard time resolving and | tried many things in an attempt to cure this issue without
much success (I am talking as much as 14 degrees of displayed KR at 35-55 %
TP!!). Inan effort to completely eliminateit, | decided to do a complete custom tune
starting from a 100% stock 2002 GTP bin (a fantastic hint from CCB, thanks Bob!!)
and beginning the process with a VE (Speed Density) tune.

My plan of attack was to dive into the PCM tuning process in the following seven
stages:

1 - Address most basic issues concer ning Torque M anagement/Tor que
Abuse/lnjector disabling in my bin.

2 - Prepare my bin for completing a VE tune.

3 - Do a Speed Density (VE) tune via optimizing the VE table.

4 - Optimizethe fuel trimsviathe MAF table.

5-Look at O2 readingsat WOT and address fueling issues wher e needed.

6 - Remove any KR and raise timing for additional throttle response, power and
MPG.

7 - Addresstransmission settings used to set up the car to my personal
preferences.

The Process: | decided to start with a VE table or Speed Density tune. | am not
going to explain what this s, if you need to find out, please do an internet search.
Also, | will be using atable modifier created by a DHP forum member (Thanks
Eddie!). From there, | did a MAF tune, adjusted the O2s, adjusted the timing and
finally completed the overal tune with some serious modifications of the settingsin
the transmission tables. When it comes to this last section, | am not going to talk
much about it, but rather | will suggest that you can safely start from the DHP v.1.5
bin files and modify things to the needs of your car. However, | will touch on some
hints that may help you get your car to perform better.



BIN PREPARATION - STAGE |

Purpose: To address most basic issues concerning Torque
Management/Tor que Abuse/I njector disabling in my bin.

We are going to assume that you have an understanding of how to work the basics of
the Power Tuner, so | am not going to go through this, but rather mention table and
values to change from stock. Also, | cannot stress enough that all settings that | talk
about in this notebook are pertinent to a 1999 GTP bin and there may be tables you
see here that you do not have, or you may have tables that my car doesn't have access
to.

Before | could even start using a stock bin, there are three modifications that for me
are absolute musts. First, because | have larger 42.5 pound injectors, the Injector
Flow Rate (or IFR) table needs to be modified, and because | have a LQ4 MAF, the
appropriate stock LQ4 MAF table needs to be imported. Last, because | have a XP
HOT cam, | modified my idle characteristics table so that it idles a little smoother
with this cam.

Stock 1999 IFR looks like this:
82/ Stock99. bin : Injector_Flow Rate [Edit Mode]
Current Drata i

Ingector_Fow_Rate

— B

mSec/Gram

BP0
kPs 10
kP 20
kPs 30
kPs 40
kPs 50
kPs B0
kPs 70
kPs &0
kP a0
kP 100

Hint #1. So, we know that the stock injectors are 36 pound, | have new, bigger 42.5
injectors. How do | calculate the perfect IFR for my car? Well, thereisno ONE
perfect table for al cars, but here are afew tips... Stock injectors? STOCK |FR!
You have a GTP and are moving from 36 to 42.5 injectors? Math is your friend...
divide your old injector size by the new injector size to get the variance. For
example: 36/ 42.5 = 0.847. So... your new IFR table shall be 84.7% of the old table
(highlight all cellsin the IFR table, right-click, select CUSTOM, click on
PERCENT, enter 84.7, click ok... Voila, your new IFR table near perfectly matched



in afew seconds!). Using this technique, | came up with the following table:

Great 42.5 starting point IFR for my 1999 GTP:
Unsaved]Stock99.bin : Injector_Flow_Rate [Edit M
Current Drata c

— gy

| mSec!Gram

kPal
kLFP= 10
kPa 20
kPa 30
kFa 40
kPa 50
kFa 60
kPa 70
kPa &0
kFa 20
kFa 100

Even with this table, it will run alittle on the rich side, which it is aways better to be
a bit rich rather than lean when it comes to tuning anyway. Richer is safer... but too
rich is sometimes as bad as being too lean (I will discuss optima numbers to shoot
for in tuning Situations at each stage later on). Again, optimal numbers for me, may
not be optimal for you, it will be your responsibility to find out what is right for your
car and/or situation.

My second necessary change was to import a stock LQ4 MAF table and lastly,
because of my XP cam, | modified my idle table

New Desired Idle RPM table:



AL Desxed bde RPM
| Tranz not Engs) Trans Engagec

PECT Deg C 40 | 1400 1200
ECT Deg C 30 | 1400 1200
ECT Deg C 20 | 1300 1200
ECT Deg C =10 | 1300 1100
ECTDeg O | 1200 850
ECT Diag C 10 | 1050 850
ECT Diag C 20 | 1050 850
ECT Diag C 30 |950 575
ECT Diag C 40 |950 50
ECT Diag C 50 |850 500
ECT Diag C GO |850 500
ECT Diag C 700 |850 500
ECT Diag C 80 |850 500
ECT Diag © 90 |850 500
ECT Dieg £ 100 |850 500
ECT Deg £ 110 |850 500
ECT Deg £ 120 |850 500
ECT Deg £ 130 |850 500
ECT Dieg C 140 850 o0

Once | did this, | was ready to get into the next step.

Now, on to the fun part of fixing some things concerning torque management and
injector disabling that GM deemed necessary to have. Inour cars, in a performance
tune, leaving these things there could likely result in either sub-par performance at
the least. At most, it places you in a dangerous situation where serious engine and/or
transmission damage is the result.

IntheCALIBRATION DATA > FUEL > TORQUE MGMT folder:
- Torque Abuse A/F - change it to 11.7
- Torque Abuse Differential Score A/F - changeit to 11.7
- Traction Control Desired A/F - change all cellsto 11.7
- Torque Abuse Drive Injector Disable - changeit to O
- Torque Differential Score Injector Disable - changeitto 0
- Traction Disable Injectors - change al cellsto O
- Disable All Injectors High MPH - change all cells to 255
- Disable 1 Injector High MPH - change it to 255
- Disable 2 Injector High MPH - change it to 255
- High RPM PN Fud Cutoff:
High Threshold: change it to 4005 RPM
Low Threshold: change it to 4000 RPM
- High RPM Rev Fuel Cutoff:
High Threshold: change it to 3505 RPM
Low Threshold: change it to 3500 RPM
- High RPM Fuel Cutoff:
High Threshold: change it to 7005 RPM



Low Threshold: change it to 7000 RPM

Inthe CALIBRATION DATA > SPARK > TORQUE MGMT folder:
- Torque Abuse Spark - change it to O
- Traction Spark Retard:
TCSModel- changeittoO
TCSMode2- changeitto 0
TCSMode 3- changeitto O
TCSMode4 - changeittol
TCSMode5- changeitto2
TCSMode6 - changeitto 3
TCSMode7- changeitto 4
- Traction Extra Spark Retard: change al cellsto O
- Torque Differential Score Retard - change it to 4
- Torque Abuse Speed Enable - leave at stock setting
-Torque Abuse Throttle Enable - |eave at stock setting
-Torque Abuse RPM Enable - leave at stock setting
-Torque Abuse Time Enable - leave at stock setting
-Torque Abuse Spark Retard - leave at stock setting
-Torque Abuse Differential Score MPH Enable - leave at stock setting

In the CALIBRATION DATA > TRANSMISSION > TORQUE MGMT folder:
- For the time being, leave all settings as per stock or if you have it, DHP v.1.5
settings.



BIN PREPARATION STAGE I

Purpose: To prepare my bin for completing a VE tune.

We are how going to make temporary changes to your BIN that are specifictoaVE
tune.

- First thing | want to do is to make sure that the car doesn't go into PE (Performance
Enrichment) mode. To do that we modify the following table so that al cells read
100.

Inthe CALIBRATION DATA > FUEL > PE > PE Enable TPStable:

VE ready PE Enable TP% table

PE_Enable TPS
L Percent
FRPMO {100
_ RPH 400 {100
_ RPr SO0 {100
_ RPr 1200 {100
_ RPr 1600 {100
_ RPr 2000 {100
_ RPr 2400 {100
_ RPr 2300 {100
_ RPr 3200 {100
_ RPr 3600 {100
_ RPr 4000 {100
_ RPH 4400 {100
_ RPr 4300 {100
_ RPr 5200 {100
_ RPr 5600 {100
_ RPr 8000 {100
R Pk E400 100

- Next | copy our Good Fuel Spark into the Bad Fuel Spark table. You can
do this easily by clicking on the GFS table once, then clicking and dragging
it on top of the Bad Fuel Spark (BFS) Table

Inthe CALIBRATION DATA > SPARK > BASE TIMING folder:

Timing folders:



55 ¥$-SD Base Tune.bin : Edit Mode

File Toalz

+ Fanz [
+- lac

Security
Spark
= Baze Timing
Bad_Fuel Spark
Good_Fuel_Spark,
kean_Best_Torque_Spark
Air_Temp_Spark.
Clozed Loop |dle Spark Carection
+- Knock Sensor
+1- Speed/Timing Limiter [t ]

1]-FE- [
P
€

- | disconnected my MAF. Expect to see the occasional SES light as the PCM
no longer can see a signal from your MAF, but you can either clear the code
as it pops up, disable it in the PCM temporarily, or ignore it during this
portion of the tuning process. | chose to clear it as it came up in between
partial writes to the PCM during the tuning process.

- | then saved the bin with the name "VE-TUNEL.BIN" (without the quotations, of
course). During the start of this process, | created afolder called SD-TUNE on the
desktop and that's to put all logs, bin files, utilities... everything associated with this
process, in this one place.

- You are now amost ready to do some scans. Before you do your first scan, you
must upload this bin to your PCM and reset your fud trims. There are several ways
to reset your fuel trims:

- Disconnect the battery for 15-20 minutes.

- Do afull write of the bin to your PCM.

- If you have V.1.1.9E or later of the Power Tuner software, you can do a fast partial
upload of the BIN to your car and then use the Fuel Trim Reset from the Real Time
Controls section. This was my preferred method.

Next | unplugged the MAF sensor. | have an LQ4 MAF, so the plug is not exactly in
the same location as a stock MAF sensor.

MAF Unplugged



- Before we do a VE tune, we need to know how to get a good scan.

HOW TO GET A GOOD SCAN
1- If you have a Performance mode button, turn it ON. If you do not have one, don't
worry about this line.

2- If you have flashed the PCM recently, you need to reset the fuel trims by either:
A-doing a FULL write OR

B-doing a partial write and disconnect the battery for 10-15 minutes.

C- using the REAL TIME CONTROLS and selecting RESET FUEL TRIMS (PT
software v.1.1.9E and later!)

| suggest "C" because it is safer (less chance of something going wrong) on the PCM
with partial writes. You MUST reset the fuel trims EVERY TIME you change
anything fuel related (anytime anything changes in the FUEL folder of your bin)...
either this, or drive the car afew days (at least 10-15 hours or more of driving) and
walit till the new trims are relearned. Y ou will notice when the trims are learned
when the LTFT and STFTs are close to being the same (but never exactly the same).

3- After resetting the fudl trims, it takes anywhere from 15-30 minutes driving at
VARYING speeds and TP% levels and at least 1-3 restarts (et the car sit afew
minutes before restarting). During this cycle, touch everything from 0-50% TP
settings. If your KR is 0, push it to 75% once or twice... if KR is still 0, touch WOT
at least once for a few seconds (2-3 seconds is al that is needed, but no matter what,
DO NOT GO WOT DURING VE TUNING ASTHERE ISNO PE MODE!!).
During the first 10 minutes | religiously avoid WOT asin my case it does
NOTHING except burn fudl uselessly and show alittle more KR than after the trims



are settled down.

4- OK, we've done our fuel trim reset cycle and the fudl trims have settled down. We
can tell when it is because the STFT and LTFTs are close (but they are never exactly
the same, unless when on a proper tune both at locked in at 0 anytime while in PE
mode) or the values that were in the STFT gauge are now on the LTFT side and
values in the STFT gauge are greatly reduced.

5- ONLY NOW ISIT TIME TO START LOGGING. We're now in 3rd gear,
performance mode (if available) is activated and if idle and cruise LTFTs are our
goal for this scan | scan using the following parameters as a minimum: gear, 1AT,
IPW, KR, LTFT, STFT, MAF Hz, Map kPa, MPH, O2, RPM, Spark, Current
Gear, Fuel Cdl and TP%.

6- Hereisthe secret to getting a good scan... you need a VERY slow progression
from low Map kPa vaues up to 110 Map kPa or so. Thisisdone by very slowly
rolling into the throttle. Remember we are still in 3rd gear because it givesyou a
much better resolution than 4th. The slower and more gradual climb in Map kPa,
the better. The reason you want to go a LITTLE into boost is that you see what the
LTFTsand STFTs are locking in at once you are in boost. If you have a boost gauge,
it should be starting from whatever position aslow cruise is at for you and swing
SLOWLY upwards into just about 3-5 PSI of boost.

7- If you haven't seen any magjor KR up to this point, do the same up to 50% TP...
and again the same thing to 75% TP... and finaly the same thing to WOT. WOT
does not need to be held long, perhaps for 3-5 seconds. ANYTIME thereismore
than 5 degrees of KR, back off!! | have setup my PT so that the text in the KR field
isalarger font and that all KR from 0.5 to 1.5 degrees goes yellow and from 1.51
degreesto 20, it goesred. It's easy to see out of the corner of your eye as| place the
gauge in the center of my screen.

8- Save the scan using alogica name. | like to use the date and run number format
(2005-09-12-R1, 2005-09-12-R2, €tc...)



TUNING YOUR VE TABLE

Purpose: To do a Speed Density (VE) tune via optimizing the VE table.

We are going to be modifying the VE table in this section. The VE table that we are
going to be modifying is located:

Inthe CALIBRATION DATA > FUEL > MAF folder: Volumetric Efficiency Table

The main tool that we will be using to modify this table is the Table Modifier Thingy
courtesy of Eddie over at the DHP forum. The processwill be outlined only once on this
page, but you may need to run it anywhere between 2 to 12 times for optimal results.

In the Bin Prep Stage | and |1 pages we created a bin in preparation for this step. Now is
the time to take that bin, and flash it to your car. Make sure that you checked the CLEAR
FUEL TRIMS before flashing this bin to your PCM, it isimportant that the fuel trims be
erased before moving on to the following step.

Next step isto physically disconnect the connector from your MAF sensor. In this stage
of the tune, you remove it and leave it removed until the goal of this stage of the tuning
process are accomplished.

With the MAF disconnected, the bin we created flashed into your PCM and your fuel
trims cleared (done either while you flash the bin or afterwards, it doesn't matter when,
but it is important that you reset the fuel trims before you start driving), you are ready to
do some driving. Remember we cleared the fuel trims. Well, now it's time that we gave
the car a chance to relearn them. Because of the disconnected MAF, your car may be
running either alittle rough or like crap, and if you happen to be scanning, you will note



double digit negative numbers because by default, the factory setup isto run very rich in
the event of a MAF failure. We'll be correcting for this very phenomenon. Learn time
varies from car to car and year to year, but as a minimum, | would suggest that you drive
at least 15-60 minutes, stop and turn off the car for at least 30 seconds, drive another 15-
60 minutes and check to see if the trims have settled in. In generd, it is not uncommon to
drive for severa hours and throw in a couple of restarts. The longer you give it to learn,
the better the results.

How do you know if your trims are settled in? When we first reset the trims, the STFTs
were the larger numbers and the LTFTs were the small ones. Once the numbers that you
first saw in the STFTs are more or less transferred in the LTFT gauge, your trims are
pretty much learned and we can move on to the next step.

Ok, trims are learned and it's time to create alog of the current state of the car's tune. On
the Bin Prep Stage Il page, | outlined how to do agood scan. Now is the time to use this
information and make a good scan. Y ou want to go driving for at least 30 minutes and
put the car through as many throttle positions and gear variations between idle and 100
kPa permit. Remember, you do not have PE mode enabled, so large KR numbers are a
strong possibility. You do NOT want to induce KR, you want to gently get the car to be
put through different gears as you gent;y accelerate and different throttle position ranges
from O to 50% (different cars will permit more or less throttle, but there is NO reason to
go WQOT at this stage!). Drive on the highway with the car in 3rd gear and in 4th as well
to hit as many MAF hz/gear/MAP(kPa) variations as possible.

Once you are done scanning, save the scan as per the naming convention outlined in the
"How to do agood scan”. Before | start a new tune, | create a subdirectory on my desktop
and thisiswhere | place all the files associated with the processin. Thisiswhere I've
then saved my scan log.

After that, | need to export the current VE table and the MAF table from the current bin,
saving it in CSV format in the same directory. | use a convention of VE-1.csv, MAF-
1.csv and VE-2.csv, MAF-2.csv and so on, asis needed. How do you export atable, you
ask? Starting with the VE table, thisis how:



[ Stock 1999 GTP. bin : Edit Mode [= |[B]fX]
File Tools

¥ General Info
[+ Profile
[=]- Calibration Data
[+ Arceszornies
[+ Daghostics
= Fuel
[+ AE
Baze Fueling
- Fuel [njectar
[=]- MAF
kAF_Airflows_T able
kaf_bdaw_Pozitive_dirflow_Change
MAF_Max_Megative_Airflaw_Change
Walurnetric Efficiency
bl aw MAF Frequency
in MAF Frequency
b aw Dela dirflow
[+ MAP
[+-PE
[#- Torgue Mgt

Highlight the VE table as shown above, it MUST be highlighted else it will not export
properly. Next, right-click the highlighted area and select EXPORT. From there,
navigate to the same folder where you ae holding all your other related files for this tune,
enter aname like VE_TABLEL and for afile type, don't forget to select CSV and save it.

Do the same thing for the MAF table, but of course, name it something like
MAF_TABLE-1.csv for now (we are not using it in this section, but do it anyways. It is
needed in the MAF and TIMING tune sections, so why not be ready?). What | like to do
isthat the next time | do aVE or MAF export, | increment the name value like so...
MAF_TABLE-2.csv, MAF_TABLE-3.csv, etc... that way | can always easily go back
one step if for whatever reason | overshot or made an error and needed the origina
exported table again.

Next is where we take the accumulated info, and create a new VE table using the Table
Modifier.

Import the data from the scan into the program



)Q" Table Modifier - The Scan Data Thingy - Yersion 4.0

B= X

File Impark

Scan Data

Export  Tools

Edit Grid

1

Chart ] Tirning ]

FT Cell Gear

¥ Show Scan Data in the Grid after importing

Injector KR

1092 Rows - Last Import Location: C:\ Documents and Settings® Jerry'Desktop’, ¥E5've scan- L.csy
Frame Time(hh A/F

» 1] 00:00:00 14.7 32 2 5 25 190737 0 -19.5312°0 41 29.831_|
1 00:00:00 147 82 2 L 25 1284634 0 -19.5312 10 40 29210
2 00:00:00 14.7 82 2 3 25 123108 0 -19.5512 0 41 29210
3 00:00:01 147 31 2 3 25 193789 0 -19.5312 10 44 29210
4 00:00:01 147 81 2 5 25 201419 0 -19.5312 0 44 29210
5 000002 147 a1 2 L 25 195315 0 -19.5312.0 41 28 580
f 00:00:02 147 81 2 3 25 187686 0 -19.5312 0 42 28 586
7 000002 147 a1 2 3 25 193780 0 -19.5312 0 41 28 580
g 00:00:03 147 81 2 5 25 126160 0 -19.5312 0 41 28 586
9 00:00:03 147 81 2 L 25 124634 0 -19.5312 10 41 28 586
0 00:00:04 147 81 2 3 25 192263 0 -19.5312 0 42 27.967
11 00:00:04 14.7 81 2 3 25 199893 |0 -19.5312 10 44 27.54¢
12 00:00:04 147 51 2 5 25 201419 0 -19.5312 0 43 2734
13 00:00:05 147 81 2 L 25 204470 0 -19.5312.10 43 26.72¢
14 000005 147 a1 2 3 5 190737 0 -19.5312 0 41 26.10%
15 00:00:06 14.7 81 2 3 25 189211 |0 -19.5312 10 42 24 Bal
1 000006 147 a1 2 4 25 195315 0 -19.5312 0 43 23600
‘ 1 o
| Impoit scan data l Impart MAF table ] [mport WE Table J Load kst or csv File |

|

|

|

Cloge I

Spark Table Variance file; C:\Documents and SettingstJemdDeskiophConfigl . sty

Import the current VE table into the Table Modifier Thingy



{ A Table Modifier - The Scan Data Thingy - Version 4.0

File Import Export Tools
Scan Data E dit Grid ] Chart ] Timing ] ¥ Show Scan Datain the Grid after importing

1092 Rows - Last Import Location: C:\Documents and Settings' Jerry'Desktop’, ¥ES've scan- L.csy
Frame Time{hh a/F FTCell Gear Injector KR

4 0 000000 147 &2 2 3 iy 190737 0 -195312 0 41 208 837
1 000000 147 22 2 3 25 1284534 0 -195312 0 40 28210
2 00-00:00 147 &2 7 3 i 123108 D -195312 0 4 208 2110
3 000001 147 &1 2 3 25 193789 0 -19.5312 0 44 29210
4 000001 147 &1 2 3 2K 201419 0 -195312 0 44 29 210
5 00:00:02 147 21 2 3 25 195315 0 -19.5312 0 41 28 58¢
f 000002 147 g1 2 3 D3 187686 0 -19.5312 0 42 28 580
) 000002 147 g1 2 3 25 193789 0 -19.5312 0 41 28.58¢
2 000003 147 &1 2 3 25 126160 0 -19.5312 0 41 28.58¢
9 000003 147 21 2 3 23 134634 0 -19.5312 0 41 28.58¢
10 000004 147 g1 2 3 5 192263 0 -19.5312 0 42 27.96°
11 00:00:04 147 21 2 3 25 1993893 0 -19.5312 0 44 27 34
12 000004 147 21 2 3 25 201419 0 -19.5312 0 43 27 3%
13 000005 147 21 2 3 25 204470 0 -195312 0 43 2672
14 000005 147 21 7 3 B 190737 0 -195312 0 41 26102
15 000006 147 21 2 3 25 189211 0 -19.5312 0 42 24260
16 00:00:06 147 &1 2 3 2k 195315 0 -195312 0 43 23.61’.j

< | i

Import zoan data ] Import MAF table | | Import VE Table I Load tat ar cav File |
| = oot MEF Chanae | Export VYE Changes | Cloze |
Spark Table Varance file: C:\Documents and SettingshemhDesktoph\Configl. sty

Clicking on Export VE table brings you this screen above. We select the parameters we
want. Keep the hit counts at 3 or more, and percentages at 50% for the first time and then
use 30% or less so as not to overshoot your goals. | sometimes use the fuel cell specific
option and tune in order of fuel cell 2 and 4 until | get the results | want, then exclusively
FTC 3, thenfinally FTC 0. Yes, itislonger, but the results are much better. If you wish,
you do not need to use this option and as you learn, just make global changes, you can
come close with some care.



L] Aa’ P
Scan Data Edit Grid ] Chart ] Tirnirg ] W Show Scan Datain the Grid after importing
1092 Rows - Last Imp 0Ptions i
Erame Time() B asic Filters ] Advanced Filters ] Fuel Cell Specific ] Mizc Filkers 1
a 00:00:0 28 837
: DDfDDSD Use LTFT and STFT when calculating Fuel Trim for corrections el
2 H0:00-0 [fthis option is not selected, only the LTFT will be used 2201
3 00:00:0 28210
4 00:00:0 28210
5 00:00:0 \ o _ _ 2853
- 00000 Hit Counts - This is the number of times a fuel trim must be 32 5at
2 DD:DD:D 1 seen before enabling calculations on the cell. 28.582
el This keeps blips from skewing the calculations =
2 00:00:0 28 58L
a 00:00:0 28 588
10 00:00:0 27.96°
11 00:00:0 ‘What percentage of the fuel tim do you want to use . 2734
12 00000 for calculating the modification? > 27 3¢
13 00:00:0 2672
14 0:00.0 _ _ 26.10:
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Save the file to a known location.
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Once you have a new VE table, import that back into your BIN. To do that, hereisthe
procedure:

Select the table you want to import the new settings into. Then right-click it, select
IMPORT, then FROM FILE, navigate to the directory where the file you want to import
islocated, inthe FILE TYPE select CSV, click on your file and select OPEN, click on

Y ES and then on the OK. After this, save your BIN under a new name (Note: Always
save your new BIN before uploading it to the PCM ), flash it to your car, and don't
forget to clear thetrims... and we start the entire complete process all over (flash, learn
the new trims, then scan, then make BIN changes).

Now, what are we trying to attain? We are trying to get the LTFTs to be between 0 and -
3 at al MAP(kPa) readings between idle (35-50) and 110 MAP(kPa) How much higher
above 110 will depend on how far you can press he pedal and NOT get KR. The closer
to O the LTFTs get, the better. Different cars will feel differently. For example, 97's will
have avery hard timeidling at all if you get the trims under -3 while in VE mode, so let
them sit at that level. Here again, anything between 0 and -3 is excellent. On my 1999
car the idle seems to be virtually unaffected, and you can really push the envelope and go
for trims between 0 to -0.78, but anything between - and -1.5 is excellent.

Please note, we are always going for trims lightly in the negatives or O, but never into the
positives. This means that the PCM is adding fuel because our settings are making it go



too lean. Better to be dightly rich than lean.

It is common to repeat this process anywhere between 4 to12 times. Once you get down
to your goal, don't push further. It iseasy to overshoot and have it give you positive

numbers, which is undesirable and then you are faced with taking a step back in the tune
instead of advancing.

If you have completed your VE tune, don't forget to plug in your MAF before proceeding
on to doing aMAF tune.



TUNING YOUR MAF TABLE

Purpose: To optimizethe fuel trimsviathe MAF table.

We are going to be modifying the MAF table in this section. The MAF table that we
are going to be modifying is located:

In the CALIBRATION DATA > FUEL > MAF folder: MAF Airflow Table

[ Stock 1999 GTP.bin : Edit Mode [= |[B1][X]

File Tools

i+ General Info
i+ Profile
|- Calibration D ata
- Accessonies
#- Diagnostics
=} Fuel
[+ AE
i+ Baze Fueling
i#- Fuel Injectar
= MAF
R 11 Airflowy T able
oo bal_Maw_Positive_dirflow_Change
- MaF_Mar_Megative_Aiflow_Change
-~ Wolumetric Efficiency
-~ Max MAF Frequency
~ Min MAF Frequency
- Max Delta Airflow
+- MAP
+- PE
[+ Torgue Mgt

The main tool that we will be using to modify thistable is the Table Modifier Thingy
courtesy of Eddie over at the DHP forum. The process will be outlined only once on
this page, but you may need to run it anywhere between 2 to 10 times for optimal
results.

In the VE Tuning page we created several bins during that phase. We will now need
to make a few changes to start this phase of the tune. First step is to make sure that you
physically reconnect the connector back to your MAF sensor. In this stage of the tune,
you put it back on and leave it connected from this point onward.

Y ou aso need to return your Base PE back to stock... to do this, navigate to the:
CALIBRATION DATA > FUEL > PE folder: PE_Enable TPS Table



[™® Stock 1999 GTP.bin : PE_Enable_TPS [Edit Mode]
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Don't forget to reset your BFS or Bad Fuel Spark table back to stock. Asareminder,
the BFSis located here:

CALIBRATION DATA > SPARK > BASE TIMING folder: Bad_Fuel_Spark
Table

Y ou want to click once on this table to select it (as shown in the pic below), right click
it, select IMPORT > STOCK VALUE and click on the Y ES button.
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Y ou should now save this file under a new name... how about something like MAF-
0.bin? Onceit is saved, we are ready to start. Flash this bin to your PCM and make
sure the fuel trims are reset using any method you want... just make sure that you do
not forget this step.

It's time to go for ascan. About this moment you are thinking "damn, how did we do
that good scan thing again?'. Well, here is a reminder:

HOW TO GET A GOOD SCAN
1- If you have a Performance mode button, turn it ON. If you do not have one, don't
worry about thisline.

2- If you have flashed the PCM recently, you need to reset the fuel trims by either:
A-doing a FULL write OR

B-doing a partial write and disconnect the battery for 10-15 minutes.

C- using the REAL TIME CONTROLS and selecting RESET FUEL TRIMS (PT
software v.1.1.9E and later!)

| suggest "C" because it is safer (less chance of something going wrong) on the PCM
with partial writes. You MUST reset the fuel trims EVERY TIME you change
anything fuel related (anytime anything changes in the FUEL folder of your bin)...
either this, or drive the car afew days (at least 10-15 hours or more of driving) and
wait till the new trims are relearned. Y ou will rotice when the trims are learned when
the LTFT and STFTs are close to being the same (but never exactly the same).



3- After resetting the fuel trims, it takes anywhere from 15-30 minutes driving at
VARYING speeds and TP% levels and at least 1-3 restarts (et the car it afew
minutes before restarting). During this cycle, touch everything from 0-50% TP
settings. If your KR is 0, push it to 75% once or twice... if KR is still 0, touch WOT at
least once for a few seconds (2-3 seconds is all that is needed). During the first 10
minutes | religiously avoid WOT asin my case it does NOTHING except burn fuel
uselessly and show allittle more KR than after the trims are settled down.

4- OK, we've done our fuel trim reset cycle and the fuel trims have settled down. We
can tell when it is because the STFT and LTFTs are close (but they are never exactly
the same, unless when on a proper tune both at locked in at 0 anytime while in PE
mode).

5-ONLY NOW ISIT TIME TO START LOGGING. We're now in 3rd gear,
performance mode (if available) is activated and if idle and cruise LTFTs are our goal
for this scan | scan using the following parameters as a minimum: gear, |AT, |PW,
KR, LTFT, STFT, MAF Hz, Map kPa, MPH, O2, RPM, Spark, Current Gear,
Fue Cell and TP% .

6- Here is the secret to getting a good scan... you need a VERY dow progression from
low Map kPa values up to 110 Map kPa or so. Thisisdone by very slowly rolling
into the throttle. Remember we are till in 3rd gear because it gives you a much better
resolution than 4th. The slower and more gradual climb in Map kPa, the better.
The reason you want to go a LITTLE into boost is that you see what the LTFTs and
STFTsarelocking in a once you are in boost. If you have a boost gauge, it should be
starting from whatever position aslow cruiseis at for you and swing SLOWLY
upwards into just about 3-5 PSI of boost.

7- If you haven't seen any magjor KR up to this point, do the same up to 50% TP... and
again the same thing to 75% TP... and finally the same thing to WOT. WOT does not
need to be held long, perhaps for 3-5 seconds. ANYTIME thereismorethan 5
degrees of KR, back off!! | have setup my PT so that the text in the KR field isa
larger font and that all KR from 0.5 to 1.5 degrees goes yellow and from 1.51 degrees
to 20, it goes red. It's easy to see out of the corner of your eye as | place the gauge in
the center of my screen.

8- Save the scan using alogical name. | like to use the date and run number format
(2005-09-12-R1, 2005-09-12-R2, €tc...)

Ok, so now we have a good scan and are ready to start modifying the MAF-0.bin (or
whatever else you decided to call it). Let's go back and use your friend and mine,
Eddie's Table Modifier (By the way, since you are using it, have you taken the time of
thanking the man for thistool, anongst others, and al his hard work so that we can
make tuning a breeze for us?)

So, at this point we have a scan, and we need to export the current MAF table (see the



VE tune section in case you forgot how to export afile). Let's open up the Table
Modifier Thingy:

Ff Table Modifier - The Scan Data Thingy - Version 4.0

File Import Export  Tools
Scan Data Edit Grid ] Chart ] Timing ] W Show Scan Datain the Grid after importing
846 Rows - Last Import Location: C:,Documents and Settings', Jerry'Desktop'Stephane Fiero'scanl.csy
Frame Timelhh A/F FTCell Gear Injector KR MAP{kP MPH
» 0 000000 147 1 B 1a 213628 0 078125 237353 20 32.0397 608 74
1 00:00:00 147 1 3 16 212100 0 078125 241943 30 323182 M1
2 00:00:.00 147 1 3 16 233463 0 078125 241308 30 316967 56 42
3 00:00.00 147 1 3 1a 2.15152 10 078125 241455 29 310752 4za08
4 00:00:.00 147 1 3 16 210574 0 072125 242520 30 30,4537 785 5¢
5 o0:00:01 147 1 5 16 207522 10 078125 240039 30 304537 T161
fi 000001 147 1 3 1a 22125510 078125 230041 31 30,4537 6944
7 000001 147 1 3 1a 210574 10 078125 237793 20 30,4537 4774
8 00:00:01 147 1 3 16 215152 0 078125 243895 33 304537 9114
9 00:00:.01 147 2 o 16 294453 10 -1.5625 305908 40 208321 91.14
10 000002 147 2 3 1a 383001 0 -1.5625 365185 48 30,4537 9157
11 00:00:02 147 2 3 16 456244 0 -156325 432666 (59 30.4537 (B59.30
12 00:00:02 147 2 3 16 495918 0 -15635 466503 69 2R3 4774
3 00:00.02 147 4 & 1a 59205 |0 234375 497265 T 30,4537 651
14 00:.00:.02 147 4 3 16 509205 0 390625 5271 48 B4 31.0752 81597
15 00:00:03 147 4 3 16 621042 0 390625 535351 BE 310752 7378
16 00:00:03 147 4 B 1a 694285 0 -3.125 557617 93 31,6967 8123 L
< | e
I | mport scan data. | | Impart MAF table I Import YE T able | Load kst or cev File |
Export mascyl Table | Export MAF Changes | e | Close |
Spark. Table Variance file: None

Import the scan data and the current MAF table, and click on EXPORT MAF
CHANGES.
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Finizhed Cancel

Using the advanced filters, | sometimes choose to tune a particular fuel cell and asa
genera rule, it's not a bad idea to split your tune up into 3 sections... fuel cell 1, then 4,
and then 2 and 3 together (or whatever you choose)... but | have done all without filters
successfully but alittle extra care and experience in knowing what to look for is
needed.

Once you click on the FINISHED button, afile that is the new MAF table will be
created using the name and location of your choice. You then import the new table to
your BIN (forgot how? Refer to how to import a table in the VE Tune section!), save
it to a new file name and flash that new bin to your PCM file. Reset your fuel trims
either during the flash process or later, but do NOT forget to reset the fuel trimsin
between MAF table changes. Then we go through the complete process all over again
(flash, learn the new trims, then scan, then make BIN changes).

Now, what are we trying to attain? We are trying to get the LTFTs to be between 0
and -3 at al MAP(kPa) readings between idle (35-50) and 110 MAP(kPa) How much
higher above 110 will depend on how far you can press he pedal and NOT get KR.
The closer to 0 the LTFTs get, the better.

One goa we also need to set during this section is what are the proper settings for your
PE to enable? In your scans, if you do several scansin 3rd gear on the highway, and
you slowly rall into the throttle, you will see a dow rise in the MAP(kPA) numbers.
Note at what throttle settings we GENERALLY hit 100 MAP(kPa). That isthe



suggested PE Enable point.

Another god that we are trying to attain is that we want the STFT and LTFT
parameters to be locking in at nothing other than a 0 anytime you are in PE mode. We
know at what throttle position PE mode starts in us becuase we have noted it while we
reimported the original PE_ENABLE_TPS table earlier during the the start of this
section, or we have modified that table to know where we want it to start. If you arean
apprentice tuner, don't be afraid to set this table to the same number from top to
bottom. For stock throttle bodies, a number between 30-35 is average. For an LQ4 or
LS1 TB, numbers between 25-30 are common. Once you get your base tune in place,
over time you may want to optimize this table so that it starts off at a higher number at
the top of the table, and gets smaller (to a point) the lower you go. Many things will
affect this, but as your knowledge and experience with your car and tuning grow, so
will your way of deciding how this table best serves your needs will change.

Please note, we are always going for trims lightly in the negatives or 0, but never into
the positives. This means that the PCM is adding fuel because our settings are making
it go too lean. Better to be dightly rich than lean.

It is common to repeat this process anywhere between 3 to10 times. Once you get
down to your goal, don't push further. It is easy to overshoot and have it give you
positive numbers, which is undesirable and then you are faced with taking a step back
in the tune instead of advancing.



TUNING YOUR O2's

Purpose: Tolook at O2 readings at WOT and address fueling issues where
needed.

Basically, there are 4 ways to raise 02s on our cars... and obviously if you
wanted to lower things, you could just do the opposite of what | say
below. Those 4 ways are:

1 - Increase your Base PE A/F

2- Increase the MAF hz range from 7000-11500... but always feather in
those changes. By that | mean that if you (for example) do a 1% increase at
the 7000hz and up range, don't forget to do a 0.5 percent increase in the
cell just UNDER 7000hz and a 0.25 percent increase at the cell just under
that. We do not want to introduce any dips or bumps into the MAF curve!

3 - Increase the PE_RPM_vs_TIME table at strategic points

4 - Increase the 100kPa cell of the IFR table by adding 5 to whatever
number is there and scan to see the results. Don't go beyond +15 as a
general rule. I've not found the need to go over 10 on any tune to get the
results that | wanted.

What O2 levels are good for my car?

So, what is the best O2 reading for your car? The answer to that depends on so many
factors its not even funny, but as a general guideline here are some suggestions based
on modification levels:

Different mod levels on cars can use different maximum O2 values.

Here are somesuggested guidelines:

- Supercharged cars without an intercooler - 930-945 is considered a good range
- Supercharged cars with an aftermarket cam - 920-935

- Supercharged cars with an intercooler - 915-925 is considered a good range

- Supercharged cars with an intercooler and aftermarket cam - 905-915 is considered
agood range

- Nitrous injected cars - 925-935

- Cars running water or alcohol injection- 915-935

- Turbocharged cars seem to be a little more fuel hungry than the supercharged
crowd. Turbo or turbo/intercooled cars like the 945-970 range.

Now, on top of this, O2s will be different in a Texas summer versus a Canadian



winter. Because of the much colder winter air, | can get away with running a much
leaner (lower O2 readings) in the winter than the summer. Taking my car as an
example (Supercharged (or turbocharged) cars with an aftermarket cam) | say that
920-935 O2s are good. In the winter, on the same car, | could easily go down to
approximately 915-925 without any increase in KR. If you live in a hotter climate,
you may need to add 10% to the O2 numbers that | suggest. These are approximate
02 numbers and nothing is set in concrete... your car, tune and KR numbers will
ultimately dictate what A/F ratio your car runs best at.

Also be aware that at this point a Wide Band O2 sensor and setup would be
beneficial, it is not absolutely 100% mandatory. We can come close enough to our
targets without one. An important point to consider is that low O2 values are not
always the fina solution. For better HP results, it is often better to raise O2 levels
higher alittle and raise timing to increase HP and throttle response. Since timing is
something discussed in another part of this site, for the moment, stick with the
concept of running the lowest O2s possible without any KR showing anywhere
(using the stock timing tables) and the timing issues will be touched on later in this
website.

Bottom line: What's the best O2 level for my car? Its the O2 leve that is the
LEANEST/LOWEST number you can get at WOT without getting KR within the
constraints of the suggestions above. You can go higher if you wanted to increase
timing and still eliminate KR and increase power (increased timing to a certain
extent is FREE horsepower!), but try not to go higher than 945-950 for any
supercharged application (960-970 for turbocharged applications), no matter what.
If you still get KR at stock timing levels, you are either running too much boost (too
small a pulley), do not have enough supporting mods, or have a mechanical issue to
resolve.



TUNING YOUR TIMING TABLES

Purpose: To Remove any KR and raise timing for additional throttle response,
power and MPG.

We are going to be modifying multiple timing tables in this section. The tables that we
are going to be modifying are located:

Inthe CALIBRATION DATA > SPARK > BASE TIMING folder: the GFS, BFS
and MBTSTABLES

To clarify GFS, BFS, MBTS stand for:
- GOOD FUEL SPARK

- BAD FUEL SPARK

- MEAN BEST TORQUE SPARK

a2 Stock 1999 GTP.bin : Edi... = [O/E3

File Toalz
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Air_Temp_Spark,
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[+ SpeedTiming Lirniter
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+- Supercharger
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Now, the BFS kicks in when KR rises to atrigger point and lowers timing across the
board and it stays active awhile (great for those times that you have a 94 octane race
tune, and the gas attendant fills your car with 87 octane!). Thistableisa protection
mechanism. In terms of changes, we do not want to be changing this one too far. The
GFS table is what is normally used and will dictate how much spark under various
loads/speeds we will be commanding. The MBTS is a reference table that affects
commanded spark based on load and other conditions. One table that | will discuss here



for afew seconds but is not within the context of this website tune, is the Air Temp
Spark. Thisisatable that modifies the current spark tables according to ambient
temperatures. Perhaps in the future | will discuss this table here and display it's benefits
(such as no worries about maximum timing will be no matter what the outside temps are),
but for now, lets concentrate on our three main tables.

The factory spark tables from a 97-03 GTP are pretty conservative from the factory for a
good reason. They need to safely accommodate a GP running in Texas summer heat as
well as Alaska winter cold. We, because we have a tuner and the option to optimize
beyond these limitations, can make some nice improvements in this area. At stock
factory settings of 36 degrees of cruise timing and 16 degrees at WOT, the average PT'er
will be able to improve on this. Of course our goals are always to be running zero KR
everywhere... but that doesn't mean that we need to always drop timing. Increased timing
is free extra HP, but only if there is no knock. Thereis a close relationship between the
maximum spark we can run and our O2 levels. During the MAF and O2 tuning phase we
optimized the tune to get us close to our sweet spot. This O2 range may change if we
increase spark and we may find some benefit to increasing O2 levels so that we can run
additional spark advance.

Before we get into the process of doing atiming tune, | am going to present an idea here.
The stock timing tables of a 2005 GTP are significantly more aggressive than a stock 97-
03 setup. | think that copying over the BFS, GFS, MBTS and ATS (air temp spark)
tables from a 2005 GTP over to your 98-03 GP make an excellent starting point. In fact
one could do just this, and feel anice increase in throttle response. Cruisetiming up to a
maximum of 42 degrees and WOT timing approaching 21.5 degrees under a good tuneis
an excellent increase.

One final point about timing tuning... to do afull timing tune, just like when doing WOT
MAF tuning, we will be hitting some extreme throttle positions and the chances that we
will be speeding is very high. Please be careful about when and where you choose to do
your high-speed runs.

Let's get into making a scan. Now our goals are to get some nice timing increases
without introducing KR into our tune. Let's set some boundaries before we start:

- Anything over a maximum of 20-21 degrees of WOT timing is a waste of time on a
supercharged car, so that's your WOT limit. NA cars can and should go higher before
they hit KR.

- Light load, highway speeds stock is around 28-33 degrees. Y ou should aim for 35-45...
yes some cars can get that high.

- Under decel, do not be shocked to see 50 degrees (the maximum hard coded value that
you will ever see with our L67 engines). Don't permit more than 50 to appear anywhere
in your GFS and MBTS tables.



- Keep the BFS stock or dightly less. What | liked to do, to maintain that consistency, is
work only with the GFS, maintain the factory ratio differences between the GFS and
MBTS table to create my MBTS table and my BFS is around 6-7 degrees less across the
board from my GFS.... both of the recommendations not to be surpassed even if KR still
doesn't show up. If it doesn't, even at these elevated timing settings, | will suggest that
you SLOWLY start to leanout your tune (lower O2 values) for extra HP until KR begins
to show up, and then add back a little fuel for safety.

The first things that we need to make atiming tuneis ascan. We will need to do some
varied driving. Try to do alittle of everything, or take advantage of alittle used feature
of Eddie's Table Modifier Thingy, and import 2-3 different scans at once into the
program that cover different aspects of your timing scans. Things like:

- low RPM, low to high engine loads

- mid RPM, low to high engine loads

- high RPM low to high engine loads

If you are scanning using al the standard parameters outlined in "how to do a good scan”,
al the right parameters are already in place for you. Next, let's prepare for the timing
tune by exporting into CSV format the following files:

- GFS

- MTBS

- MAF

Once you have done this and created the log(s) of your scan in CSV format, there is one
file to create before creating a new timing tune... and thisis called a Spark Variance
Table. What thisis, is smply afile that looks at the % variations in the fields between
the GFS and MBTS tables. When you make changes to the GFS table, the program will
create anew MBTS table for you based on the same variances that exist on the stock
tables. It is disputed whether or not this has any advantages, but it certainly has no
apparent disadvantages and it offers me a level of comfort knowing that these %
differences between the stock GFS and MBTS tables are maintained in the newly created
tables. You create this variance file by making sure that the TIMING tab is selected and
then clicking on FILE and NEW SPARK VARIANCE TABLE FILE. Follow the
prompts after that.

So, lets do asingle timing tune. Import your scan log(s) and MAF table into the Table
Modifier Thingy and click on the TIMING tab:



| Ciesle MBTS Tathe |

Next click on the Import Timing Table button, and the program asks you to locate and

import your GFS table. At that point you cansee some info, as displayed in the picture
below:



A1 Table Modifier - The Scan Data Thingy - Version 4.0 |=[ ]
File Import Export  Tools
Scan Data ] Edit Grid ] Chart Tirning ] ¥ Show Scan Datain the Grid after importing

| e Spark per Cell| M&X KR PerCell | dve KR PerCell | TP % | MPH | MewTable |
Timing Table Imported From: C:\Documents and Settings’ Jerry\Desktoph gfs.csy
400 RPM 600 RPFM 800 RPM 1000 RFM 1200 RPM 1400 RPM 1600 RFM 1800 RPM

} 80 mg/cyl 25.04883 25.29053 25.29053 25.29053 25.29053 25.29053 25.45828
120 mg/cyl 37.00195 39.99023 43.00049 45 46.01074 46.99351 46.01074
160 mg/cyl 31.00342 34.01367 35.00244 35.00244 37.99072 39, 50654 39.50654
200 mg/cyl 25.00485 26.01563 Z8.01514 30.01465 32.01416 31.99219 32.98096
240 mg/cyl 22,0166 2199463 24,95291 26.98242 29.179a9 2977295 29,99265
280 mg/cyl 19.00635 19.,99512 23.00937 24.69727 26,38916 26.69675 Z27.658555
320 mg/cyl 1700654 17.99561 21.99463 23.48877 24,95291 24,95291 25.99385
360 mg/cyl 16.50146 16.98456 15, 95438 21.99463 22,9534 23.99414 25.22461
400 mg/cyl 135.00751 15.99609 19,9951 2 21.99463 2271973 23.31299 23,7085
440 mg/cyl 11,0083 13,99658 1700654 21.40137 21.00556 23.00537 Z3.51074
480 mg/cyl 9.005789 9.008759 13.99655 15.99609 19.00635 21.00586 22,0166
520 mg/cyl 6. 767578 7995047 9,997559 13.007581 15.99609 17.99561 19.00635
560 mg/cyl 6.503906 6,503906 7993047 11.0083 13.99655 15.99509 17.99561
600 mg/cyl 9,997559 11,0083 1199707 11,99707 13.00751 13.99655 13.,99655
640 mg/cyl 9.997559 11.00835 1199707 11.99707 13.00751 15.99655 13.99655
680 mg/cyl 7995047 9.005759 9,997559 9,997559 11,0083 11,99707 11.99707
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Reload Spark Data | add Timing | | J Save Hew T able |

Import Timing T able | Femove Timing | istomize Gid | reate METE T &b |

Spark T able Variance file: C:A\Documents and SettingsJemhDeskiophCaonfigl . sty

The next little trick for the people who are less experienced in timing tuning isto use a
little utility that Eddie put in here for us called "SHAZAM!". What it doesis remove
50% of the timing in all the cells that have KR in them and raises timing in al other cells
by (the default valueis) 1. We can do it in jumps of 2 or more degrees, but PLEASE
don't.



#1 Table Modifier - The Scan Data Thingy - Yersion 4.0 g@

File Impart Export | Tools

ScanData | Add Timing Tirning l ¥ Show Scan Data in the Grid after importing
£ Tiing Table |,  Remove Tmng e KR PerCell | TR % | mPH | MewTable |
Clear KR History
Timing Table Impo - ngs' Jerry'Desktophafs.csy
Compate Timing Tables 1000 RPM 1200 RPM 1400 RPM 1600 RPM 1800 RPM
P 80 mg/cyl ; SHAZAM! 25.29053 25,29053 25,29053 25,29053 2548525
120 mg/cyl 5 43.00049 45 46,01074 46.99951 46,0107
160 mag, cyl . w Limit PE Estimating to 3rd Gear 35.00244 3500244 37.99072 39.50654 39, 50654
200 mg/cyl 3 Set YE Table kPa Range 28.01514 3001465 32.01418 31.99219 32.95096
240 mg,/cyl et Minimum TP For KR data 24,95291 26,95242 29.17969 29,77295 29.99265
280 mag,/ cyl 5 23.00537 2469727 26.358916 26.69675 2768555
320 mg/cyl PR 1700654 1799561 21.99463 23.48877 2495291 24,98291 25.99365
360 mg/cyl Rt 16.50146 16.95486 18.98438 21.99463 22,9534 23.99414 25.22461
400 mg;cyl EREEFF 13.00781 15.99609 19.99512 21.99463 2271973 23.31299 23,7085
440 mg/cyl EREEEES 11,0083 13.99658 1700654 21401357 2100586 23.00537 23.51074

480 mg/cyl [tz 9005789 9.006739 13.99655 1599609 19.00635 21.00556 22,0166

520 mg/cyl [EReEreE 6. 767578 7.998047 9.997559 1300781 15,99609 17.99561 1900635
560 mg/cyl RSk 6,503906 6.503906 7995047 11,0053 13.99655 15.99609 1799561
600 mg/cyl [ERsEEIE 9997559 11,0083 11.99707 1199707 13.00751 13.99655 1399655
640 mg/cyl [ER=IEZEE] 9,997559 11,0083 1199707 1199707 13.00781 13.99658 13,99655
680 mg/cyl R 72995047 9,005759 2.987559 9,997559 11.0083 11.99707 1199707

Reload Spark Data I Add Timing ] v Save Mew T able I

Import Timitg Table I Remove Timing J ustomize G I Ereate fETE I

Spark Table Yariance file: C:A\Documents and SettingzJemhDeskiop\Config] sty

Y ou can select more than 1 degree increase, but if you are new to timing tuning, stick
with 1 degree increases.

5 Shazam Options g@

Howe much timing do you want to add?

o

|1 deares L] GO

[ =

.Cuntinue with Shazam

\i}) Y¥ou have clicked SHAZAMI

This option will:
1, Remowe 50% of Max KR value Fram all cells that have KR
2. Add 1 degree(s) of timing in cells from 1200 RPM to 6400 RPM without current or hiskory KR

Are you sure you wank Eo continue?




By default, the PCM will pull around 2 degrees of timing for every degree of knock it
detects. Thisisimportant to know so we remove just enough timing to reduce or

diminate KR.

Finished...

"'_-. You new table has been created!
L

To save khe new table, click 'Save New Table' on the 'Timing' tab,

If wou want ko create a new METS table also, click on 'Create METS Table'

Once the new table is created, we save the new GFS into a known location all ready to be
imported into the BIN viathe PT.

L

Save Mew Spark Table

Savein: |,_; superTiming Tune Ll L £ Ef-
A

L9

My Recent
Documents

Dezktop

by Documents
<
tdy Computer
b M etwcrk, File narme: ||3FS_F'IUS'|| __:J | Save |
Flacez
Save as type: | Carmma-Separated Yalues [*.oav) __7_1 Cancel

2

Y ou are now ready to import the new Good Fuel Spark table into your BIN and the
process starts all over with ascan. Since we are not modifying the fuel tables, there is no
reason to reset the fuel trims between flashes. Start a scan, and do this process over until

you are within the parameters outlined above.

Advanced users will not need the Shazam option but will aternately use the RAISE



TIMING or LOWER TIMING individually and via experience and knowledge of how
their car responds, and will get excellent results as well. In afuture addition to this page,
| plan to add one cycle of atiming tune based on areal scan.

Nov 22/06: I've noticed that no matter what the table values are, if they are over 50, the
maximum permitted timing is 50 and never over. Thisis good because there are
currently cellsin my MBTS table that are over 60, in an attempt to maintain the stock
ratio between the GFS and MBTS tables. Normally | can catch that 50 degrees of timing
on deceleration or very low RPM and low loads along with nearly no throttle. | found
that adding timing in increments of 1 degree at atime is safer, if alittle longer, but the
results are better. If you add timing, never add it to cells that contain KR and in fact, asa
second step, remove 50% of the KR values from the timing to get rid of the KR in that
cell.



TUNING YOUR TRANNY TABLES

(incomplete)

Purpose: To Addresstransmission settings used to set up the car to my
personal preferences.

Just atemporary place to save thisinfo that | found on the DHP site... Thisis not the page
asit will be when completed!

One needs to be aware of a couple things

First of all, there are two MPH settings for shifting PER SHIFT MODE TY PE.

A shift mode is 'performance’, 'normal’, ‘cruise, etc.

Performance mode is when you have the performance shift pin configured and engaged.
Norma mode is no Performance shift and normal driving

If you have a performance shift button, | recommend using the Performance trans options
when editing as that way you'll have 100% stock settings for your "normal” shift patterns

when you are not in performance shift.

If you don't have performance shift and don't want to figure out how to wire it up, €tc,
etc, you need to edit the "normal” shift properties.

Now to adjust shift points, there are two things to consider : MPH and RPM.
Lets start with MPH.

In the 'Normal" section of the trans category you will see settings for 1-2 Shift MPH, 2-3,
3-4, 3-2, 4-3, 2-1, €tc, €tc.

1-2,2-3,3-4 are upshift while 4-3,3-2,2-1 are downshift.

When you open the table, you will notice that it has multiple values. These values are by
TPS %. Essentially the lighter you are on the gas, the sooner it shifts (and the softer the
line pressure). Modifying this table will affect your PART THROTTLE MPH shift
settings.

When you got WOT, this table is notused. IF you look carefully there is another setting in
there called 1-2 WOT Shift, 2-3 WOT Shift, 3-4 WOT SHIFT, 4-3 WOT SHIFT, etc.
THESE are looked at in a WOT condition. When you open this value, it isa single MPH.
Thisisthe MPH that is looked at to determine if you need to shift when at WOT.



(NOTE : Based on what you are saying, | think that THIS setting is wrong or too high for
your setup. The reason why it shifts when you let off the gas is you are no longer looking
at THAT vaue and you are falling into the upshift table and at x% tps, you have met the

MPH and it upshifts)

Now, the other areato look at is RPM. As with the shift mph there will be a1-2, 2-3,3-4
RPM variables. These ONLY applly to WOT. Some cars ignore these values and solely
go off of MPH settings. Some cars take an average, and some cars go off of RPM... You
should set these to a value that is the equivalent of the MPH you set in the WOT MPH
values that correspond.

Other things to consider .... Rev / Fuel Limiters.

Redlize that in cars that make a lot of power, there is a very rea possibility that the
engine RPM will exceed what you are setting the shift at in the PCM. The reason for this
is while the trans is working on shifting, you are still accelerating the engine (if you are at
wot) and it will continue to climb RPM's.

A lot of modified 3800 SC's with higher gears see this alot on the 1-2 shift as climbing a
couple hundred RPM is nothing for them. If you have the ign/fuel "rev" limiters set very
close to the expected shift point's RPMI, you are asking for trouble.

For instance, if you have a SC 3800 with a 1-2 shift point of 50 MPH (6050 RPM) and
your rev limiter is 6200 RPM, there is a very real chance that you are going to hit that rev
limiter. You have two options here : either increase the limiters or lower the shift points
and readlize that the engine is actually going to rev up higher and that will get you to
where you need to be..



Tuning For Mileage
(never quite complete)

Purpose: To discusstipsand ideas on how to tune for increased mileage

Wéll... thisis going to be a page of suggestions because nowhere will you find
greater variations from car to car than in discussions concerning fuel mileage and
economy. There are a dew of things that you can do that help you increase fuel
mileage. | do them mostly during the winter months for a few reasons.

- | decided to use lower cost 87 octane in the colder Canadian winters because | can
get away with it successfully.

- | use narrower winter tires and cannot put the power to the ground, so why waste it
fuel and tire life even trying?

So, in point form, here are some ideas that you can implement to increase your fuel
mileage. Enjoy!

Tuning Tips.

- VE will change in colder winter months, its a good idea to optimize it for the colder
air, so do it again. Make the trims as 'perfect” as you can.

- Check your LTFT/STFTs after doing the VE, you will likely need to do a complete
MAF tune afterwards as well. Make sure the trims always lock in at zero anytime
you arein PE.

- Keep out of PE aslong as possible! Reset your PE ENABL E TPS % back to stock
or as close to stock as KR permits.

- Use the stock 195 degree thermostat. Not only will it aid in making the car heater
significantly warmer, the car will give you better mileage with a hotter T-stat than
with a 180, more so if temps drop under the 20F or -10C ballpark. While we are on
the topic, never ever use a 160 any time of the year, unless you live somewhere that
the average winter temps during the winter are over 85F and the summer months are
much hotter. No matter what T-stat you use, make sure the PT has the correct
temperature ranges for the T-stat that is installed in your car.

- Make sure your IFR is the correct one for your car. Thisdoes 2 things. First is that
your DIC indicated mileage indicated will be pretty accurate, and second is that it
will be better able to meter the fuel out more accurately. Stock injectors = stock |FR.

- Run the biggest pulley you can. | run a 3.4 in the winter, but if | ill had my
origina 3.8, that's what would be on the car.



- The boost valve mod is reversed. Meaning that most lower the boost valve so that
boost comes on sooner. Mineisraised asfar up as| can makeit. Thisnot only
reduces the chances of part throttle KR but makes it a little more difficult to get into
the boost at lower throttle settings, hence increasing mileage.

- Addition to the above boost valve mod... disconnect the connector so that you are
limited to a maximum of 3-4 PS| of boost

- Run the narrowest snow tires and lightest rims you can for mileage reasors and the
fact that narrower tires run through deeper snow better than wide ones,

- Make sure all 4 tiresare at 35PS|. An under inflated tire not only runs hotter, it
increases drag significantly.

- Reset your tranny settings to stock (if you have performance shift, just reset the
NORMAL mode). The stock factory settings are already designed with economy in
mind and are quite good. | would not play with the TCC to lock up any earlier nor
get the car to shift into 4th sooner. Its not always the best to be lugging the engine at
low RPMs. Infact, what | still suggest isthat 4th gear low RPMs still disengage the
TCC alittle sooner than factory because | found that | can get up the steep hills at
lower TP% levels then of the TCC was locked, car isin 4thand the engine is
lugging. Experimentation on your end will decide what is best for your car. Another
related hint is to decrease shift speed. Slow, smooth shifts mean dlipping the
clutches longer and that is keep you from applying the power sooner. Perhaps
decrease them so that they are quicker than stock but NOT harsh.

- Limit boost to as low as possible by disconnecting the boost solenoid. This limits
you to 2-3 PSI of boost. Watch your O2s, they may rise alot and you may have to
increase the Base PE A/F (lean it out). While you are playing with the Base PE A/F,
you may need to lean it out alittle more due to the cooler air and less boost, so fedl
free to lower your summertime optimum O2 numbers by at least 10-20 (KR will be
your deciding factor as to how much you can lean things out).

- You may wish to lean out the fueling only dightly and increase timing. The O2 vs
timing isajuggling act... be careful to not go to the extremes with either parameter.

- Timing: You can likely get it 2-3 degrees higher during cruise during the cooler
winter months than in the summer heat. Inlow RPM and low load situations you
should be able to touch 40-43 degrees of timing. If you can maintain 39-40 degrees
of timing while at a steady 60MPH cruise, consider that excellent. The stock timing
for my 99 was between 25-28 at 70 MPH. | realized quickly that | could easily run
35-38 degrees without KR. That'sa HUGE increase, and was worth an easy DIC
indicated 2.5 MPG increase for my car right there! | found that the 05GTP timing
tables are near perfect for my car in the winter months running on 87 octane. The
only thing isthat | reduce WOT timing from 21.5 to between 17-18 degrees as a
safety factor because | use 87 octane. | then tweak areas between 1600-3500 RPM



for dightly additional timing without inducing KR. Makes the job that much easier.

| avoid the low RPM areas underneath 1600 for the simple reason that the stock
05GTP tables are aready much more aggressive than my '99 tables and | do not wish
to introduce the chance of low RPM/high load KR. Y ou can make it even more
aggressive on the low/no throttle or decel settings of 50 degreestiming. Thisis
about the maximum permitted by the PCM.

- Insulated air intake. The colder the air coming in, the better. This goes for the
summer months too!

- Setting your AE tables back to stock or as close to stock as possible is great.
Nowhere will we use greater fuel than at acceleration and during the winter months,
we should be able to do more with less. Get those tables back to as close to stock as
your car permits.

- PE RPM vs TIME: A very difficult one to suggest for the simple reason that there
can be wild variations between the stock tables and the "CCB Vrooom v.1" type
tables. | will make a suggestion for you to try though... it is often better (and
definitely is safer!), to run alittle richer and increase timing than it is to lean things
out and lower timing to accommodate. Use that tip to your advantage.

- PE A/F vs TPS table: For me, | used to have massive flash KR using a 1999 hin,
but this table in stock form, contributed to good mileage. A fair compromise would
beto leave it at the stock settings between 0-25% TP and then drop it drastically to
2002 bin values at TP % values of 30% and higher (thisis still theory as | have not
tested this yet).

- Remove things from the car that unnecessarily add weight (do you really need
those 2001b subs in there during the winter?)

- Try alower grade of octane (when possible, not everyone has cold winters and can
get away with thisone). | run 87 in the winter safely enough, but with lower timing
across the board, and definitely very difficult to go over 18 degreestiming at WOT
without an intercooler.

- Very cold days making your car take longer to warm up? Use a block heater. Add
a5 dollar timer and a nice 30-45 minutes of the block heater turned on will make
your car's warm-up time drop by 50-100% depending how cold it redlly is.

Driving technique is paramount and can likely make the biggest difference in your
guest for good fuel economy. Y ou have suddenly just started driving almost like a
little old lady. By this | mean:

- No burnouts, no races, heck no hard acceleration (nothing over 25-35% TP). This
one has to be the hardest to accomplish for us performance enthusiasts.



- No hard braking.

- Any throttle movement is Slow and steady, you learn to compensate by looking
farther ahead. Thisis a proper/safer way to drive anyways. If you want to take it to
an extreme, imagine araw egg between your foot and the gas pedal (1al).

- Hill coming up? Increase speed afew MPH now instead of fighting to maintain
speed going up the hill. Going down that hill, do not go over your speed unless there
is another hill right after that. If there is no other hill, do not let the car accelerate
over your cruising speed by more than 2-3MPH and slowly regain your cruising
speed.

- Your cruise control will never give you economy as good as your right foot can for
the simple reason that it cannot look down the road ard predict in advance and plan
for changing conditions and road elevation changes.

- Speeding will cost you big MPG losses fast. Approximate an easy loss of 5-7 MPG
drop between 60MPH and 75MPH. Inarush? Leave earlier and don't speed. A
15MPH difference over the average 30 mile commute saves you a mere 7.5 minutes
but costs you 5SM PG or more! Leaving 15 minutes earlier gives you the theoretical
equivalent (in terms of arrival times) of you having traveled over 90OMPH with a
ZERO loss in fuel economy!!



TUNING Hints

(Alwaysin a state of growth!)

Purpose: To outlineall those little pieces of info that | have picked up here
and there over time either via experience or from the many excellent people that
I have met in the tuning world.

-> Hereisascan, what do | do?: Generally there is an order to tuning. That order
is:

- Get the LTFTs under control

- Set PE to enable at the right point

- Get the LTFTsto lock in at O consistantly

- Get anything that leans fuel out or disables injectors out of your bin

- Get your WOT O2'sdialed in for your car

- Address any torgue management or torque abuse issues

- Remove the speed limiters

- Raise timing without increasng KR

- Address transmission parameters to increase performance and/or mileage

This is the gereral order of things. Some may want to change the order alittle to suit
thelr tuning style... your car, your tune.

-> How do | calculatethe perfect IFR for my car?: There isno ONE perfect table
for all cars, but here are afew tips... Stock injectors? STOCK IFR! You have a GTP
and are moving from 36 to 42.5 injectors? Math is your friend... divide your old
injector size by the new injector size to get the variance. For example: 36 / 42.5 =
0.847. So... your new IFR table shall be 84.7% of the old table (highlight all cellsin
the IFR table, right-click, select CUSTOM, click on PERCENT, enter 84.7, click
ok... Vaila, your new IFR table near perfectly matched in afew seconds!). It may or
may not need to be touched up. It depends on your car.

-> Why do | want to be anal about my idle/cruise LTFT/STFT trims?: When the
PCM doesn't need to correct for large variances, it responds faster. The less
correction it does, the less chance unwanted tuning artifacts like flash KR appear.

Y ou want to have the idle/cruise values lightly negative. Less chance for flash KR if
you are starting out from an over rich condition versus an over lean condition. The
car is aso closer to a perfect state of optimization. Now... how important is this and
will it make my car any faster or dower if my idle and cruise trims are way off? Hell
no, it will not completely kill WOT performance, thats a different part of the tune...
but f | know its starting off from a massively lean or massively rich condition, it
cannot be very optimized. If lean, it invites the potential for KR and/or flash KR. If
rich, | sit at red lights with fuel pouring out my exhaust tips... But it *is* important
for the LTFT and STFT to be NOTHING BUT 0 anytime in PE mode, though!

-> Why do | want my trimsto consistently lock in at O while in PE?: The amount



that they lock in, if other than O, is the amount that the entire tune is off by. This can
cause severa annoying to dangerous conditions. If your perfect theoretical O2 is 940
and you are locking in at -5, your O2s will be lean and locking in at around 890. Not
only that... now you want to compensate for that low O2 and raise your Base PE.
This may raise your O2s but can often cause your injectors to work harder or
possibly cause them to go static. We all know what happens to an engine that runs
out of fuel at high load/RPM conditions.

-> How to get your trimsto consistently lock in at O whilein PE?: To get the best
possible results, your trims NEED to be as good as you can get them beforehand.
That means that your idle and cruise trims should be between -5 and 0. If you do not
know how to do this now, LEARN how before proceeding any further. Also,
reference either here on in the tuner guide HOW to do a proper scan. Bad scan, bad
tune, smple as that. Concept: The moment your forced induction car passes 100
MAP(kPa), you should enter PE mode and the amount by which your trims are off is
the locked in amount that your tune will be off from that point al the way up.
Minimum to scan for this: MAP(kPa), LTFT, STFT, MAF Hz. Y ou want as much
resolution at the 90-110 Map(kPa) as possible. Right at 100kPa reference your
LTFTsand at what MAF Hz things are happening. If you are locking in at -1.5 (asa
random example), you will want to see at what Hz you are hitting 100kPa and at that
point in the MAF table remove 0.5 to 0.75 percent for every percent the trims are off
by. Feather in the changes above and below as many as 2-3 cellsin each direction on
that MAF Hz cell in the MAF table so as to not get any big dips or spikes. If your car
locks in at 100kPa, awesome. 99% of the time it will now stay locked in al the way
up. If it skews off again higher up, | believe that either your origina MAF table is
not the right one for your car or you made un-needed changes to the MAF at that
level or your car is doing something different. Repeat the process but at the point
where the trims stray away from 0. My belief isthat if this "straying”" happens, either
your IFR, VE, MAF or any of several other tables could be doing something to make
it harder for you to lock in consistently. Experience with my LQ4 and N* aswell as
stock TB and MAF tell me that once you are locked in, it STAY S locked in and
doesn't vary up higher. You have it right when the LTFT and STFTs are both O
consistently anytime you touch PE mode.

-> How do | know whereto set my PE_Enable TP% at?: You want to get into PE
the moment you are at 98-100 MAP(kPa). Reference your scan (good scan, good
tune!) and see where your Map consistently touches 98-100... cross reference your
throttle position % at that line and make that your position that PE is enabled at. This
may be great for a performance tune, you may wish to consider raising it 10-15 % for
a gas mileage tune in situations where doing this will NOT cause any form of KR to

-> My idleand cruisetrimsare great, but | need to raise my O2s, what arethe
ways that | can do this?: Assuming that your car isin GOOD MECHANICAL
TUNE, there are 4 ways to raise O2s:

1 - Increase your Base PE



2- Increase the MAF hz range from 7000-11500... but always feather in those
changes!

3 - Increase the PE_RPM _vs TIME table at strategic points

4 - Increase the 100kPa cell of the IFR by adding 5 to whatever number is there and
scanning. Don't go beyond +15 as a general rule.

Recently someone on the club had issues raising their O2s. A good MAF cleaning
and suddenly their O2s raised by 20 points. Although there are many products on
the market, no matter what you use, make sure that your product is O2 sensor and
fud injector safe. | highly recommend the GM CLEENS product.

-> CCB'sVROOOM V.1.0PE_RPM _vs TIME Tables

It is important that we maintain steady O2 levels throughout a WOT run and in this
tables, | suggest that if you are N/A, | would ask that you start the first column off at
0 and DECREASE each cell to theright by .1 (ie: 0, -0.1, -0.2, -0.3, al the way to -
1.25, etc...). If you are supercharged or turbocharged, the decreases drop by .2 (ie: O,
0.2, 0.4, 0.6, all theway to-1.25, etc...). | found that on my car, drops of 0.1 were
perfect with a 3.4 pulley, but as soon as | put on the 3.2, the drops of 0.2 were
needed to maintain an even O2 at WOT. Of course, these are baseline suggestions
and it is possible that you will need to touch up the files to suit the performance
characteristics of your car based on your needs. Itisaso VERY important to note
that since we are basically starting out from a 0 instead of a-0.5 or so, to drop your
BASE PE A/F by at least 0.5... as an example, if you were previoudly at 11.7, you
will have to decrease your BASE PE A/F to 11.2 for best resullts.



CREDITS

(incomplete!)
Purpose: To give credit where due.

A lot of people put their blood sweat, tears and countless hours of time and fuel just
for us to have the info on these pages. | would like to publicly thank the following
people for their contributions that made this site possible.

If you feel that your name should be on the list and it is not, please let me know and
it would be my pleasureto add it. Though | will try to make surethislistis as
complete as possible, no oneis perfect. Send me a PM on the club or an email, and
it will be my pleasure to add your name to this list of distinguished people who made
higher levels of tuning possible for al of us.

DHP forum user names are used in no special order other than being alphabetically
sorted:

Blemke
CCB (Colorado Cool Breeze)
Eddie-98GTP

Electric97

Foghorn

Gibson

JeffsGTP

JerryH

MAPEX
Webracin'

Many others contributed here but their names
are unfortunately missing

Gentlemen, thank-you all !!



