"A fresh new profile with refined aerodynamics and a choice of V6 and intercooled turbo engines that will put you in command of the road... without draining your bank account"
1993 Dodge Performance Catalog
"The look is pure IROC - Front air dam, rear spoiler, ground effects, and cast
aluminum road wheels. Under the hood is an overhead cam V6. Factor in
standard four wheel disc breaks and a maximum performance
suspension and you have a street car that sizzles"
1993 IROC Series Brochure 

"Beauty is in the eye of the beholder and to this beholder the Daytona is a beauty. It looks like the exotic cars of the future we used to draw in study hall back when tail fins were all the rage. Long of nose, hatch of back, spoiler of tail, and mean of look. Of course there's an underpowered version for those who like a bark but not bite. The rest of us want the turboed Daytona Pacifica version, or the Arnold Schwarzenegger of Daytonas, the turboed and intercooled Shelby Z."                                                                              Motor Trend 1988 Automotive Yearbook

PRODUCTION NUMBERS

Numbers of Daytona's made in 1984:

Daytona Production: 62, 963, 26,110 Base, 27,431 Turbo, 9,422 Turbo Z 

Laser Production: 59,858 including 33,976 base & 25,882 XE

Numbers of Daytona's made in 1985:

Daytona Production: 47,519; 29,987 Base, 9,509 Turbo, 8,023 Turbo Z
Laser Production: 50,886; 32,673 Base, 18,193 XE

Numbers of Daytona's made in 1986:

Daytona Production: 44,366;  26,771 Base, 9,891 Turbo Z, ( + Carroll Shelby/C/S 7,704 

Laser Production: 36,672;  21,123 Base, 8,560 XE, and 6,989 XT

Numbers of Daytona's made in 1987:

18,485 Base, 7,467 Pacifica, 7,580 Shelby Z   

Numbers of Daytona's made in 1988:

54,075 Base, 4,752 Pacifica, 7,580 Shelby Z

Numbers of Daytona's made in 1989:

33,760 Base, 25,828 ES, 5,659 ES Turbo, 4,741 Shelby, ???  Competition Series/C/S 

Numbers of Daytona's made in 1990:

37,889 total: Base: 18,247; ES: 16,463; ES Turbo: 1,874; Shelby: 1,305, 589 were VNT's—

(AGC)C/S Performance Package; 401-200 5spd, 201 Auto:  

(AGS)C/S Competition Package; 21 VNT 5spd
Numbers of Daytona's made in 1991:

20,443 total:  2.5L; 10,773 Turbo (2.5L I); 1,329  V6; 8,341 
(AGS)C/S Competition Package; 150 28 blue, 28 white, 16 had Bordeaux Cloth

Numbers of Daytona's made in 1992:

13,478 total:  2.5L; 5,607  Turbo; 593  V6; 7,278

IROC 2.5 Turbo Production Figures (250 total)    
Colors: 93 Indy Red clear coat; 54 Bright white clear coat; 47 Black clear coat; 

36 Electric Blue metallic 
	230
	Daytona IROC 2.5 Turbo

	148 
	2.5 Turbo with A568 5spd (82 or 35.7% with 3spd A413 automatic)

	68 
	ABS with 4 wheel disk brakes

	83
	Base 2-way seat

	71
	Convenience straps

	66
	Overhead console

	77
	Premium light package (illuminated entry, dual lighted visor vanity mirrors...)

	71
	Sun roof

	229
	Air conditioning, Rear deck-lid release, power locks (1 without all of these!)

	69
	Rear wiper/washer

	213
	Power windows (17 without)

	147
	Power enthusiast seat

	60
	4-function message center (170 with 3-function message center)

	163
	Header mounted reading lamps

	60
	Dual fog road lamps (didn't they all come with fog-lights built in??)

	60
	Security Alarm

	48
	Backlite louver

	1
	Base radio; 59 Premium cassette; 93 Standard cassette

	55
	CD player

	136
	Infinity 6-speaker system (94  4-speaker system)

	83
	Base cloth seats (48 dark gray, 27 medium/light quartz, 8 crimson red)

	61
	Leather enthusiast seats (22 dark red/red, 20 dark red, 19 medium/light quartz)

	86
	Cloth enthusiast seats (52 dark red, 36 medium/light red)


Numbers of Daytona's made in 1993:

9,027 total:  Base; 5,167  ES; 2,952  IROC; 725  IROC R/T; 181

2.5L 4,369;  Turbo 181;  V6 4,477

AVAILABILITY

	Models
	Years Available

	Daytona (base)
	1984-1993

	Daytona Turbo Z
	1984-1986

	Daytona C/S Performance Package (AGB)
	1986, 1988-1990

	Daytona Pacifica
	1987-1988

	Daytona Shelby Z
	1987-1988

	Daytona C/S Competition Package (AGS)
	1989-1991

	Daytona ES
	1989-1993

	Daytona ES Turbo
	1989-1990

	Daytona Shelby
	1989-1991

	Daytona IROC
	1991-1993

	Daytona IROC R/T
	1992-1993


	Engine (VIN Digit #8)
	HP
	Torque
	Yrs 

	2.2L 8v SOHC Carbureted (VIN C)
	96@4800
	111@2800
	

	2.2L 8v SOHC EFI (VIN D)
	99@5200
	96
	1984—1987

	2.2L 8v SOHC Tbo (Turbo I) (VIN E)
	142@7/9psi
	168-170
	1984-1988

	2.5L 8v SOHC* (VIN K)
	96-100@4800
	135@2800
	1986-1993

	2.2L 8v SOHC Tbo/Int (Turbo II) (VIN J)
	174@12psi/4800
	200@3200
	1987-1989

	2.2L 8v SOHC VNT/Int (Turbo IV)*
	174@12psi/4800
	210@3700
	1990

	2.5L 8v SOHC Tbo (Turbo I)*
	152@9psi/4800
	210@2000
	1989-1993

	3.0L 12v SOHC V6** (VIN 3)
	141@5000
	171@2800
	1990-1993

	2.2L 16v DOHC Tbo/Int (Turbo III)*
	224@12psi/5410
	217@2800
	1992-1993

	* incl. counter-rotating balance shafts
	
	
	

	** motor made by Mitsubishi Motors
	
	
	

	Turbo Boost Control

How boost is controlled by the ECU is somewhat complicated, but I will try to explain it here as I understand it.  Much of this information comes from a specification book for the sensors and logic modules (not the service manuals).  Maximum boost for your car depends on the year and type of engine and transmission you have.  The first turbo engine Chrysler released in 1984, which had a mechanically-controlled boost limit of 7 psi.  In 1985, Chrysler gave control of the turbo to the ECU.  "Maximum boost" was still 7psi, but the computer would allow a limited "peak boost" under certain conditions.  Peak boost is achieved by going to wide open throttle (WOT, meaning flooring the gas) and is sustained until the throttle is release some or until the peak boost timer is expired.  The peak boost timer gives a maximum of ten seconds of peak boost.  For every second you are not at peak boost and WOT, one second is added back to the peak boost timer.  This seems kind of silly, but by doing this Chrysler was trying to maintain reliability in its engines and drivetrains.  If the ECU sees the boost level go over about 11 or 14 psi. (depending on the year, see chart), called an "over-boost" condition, then "over-boost shutdown" will occur.  Over-boost shutdown will turn off the spark and fuel injectors, basically shutting down the engine.  This is to prevent catastrophic damage to the engine.  In 1987, Chrysler began producing the Turbo II, which featured an air-to-air intercooler.  Because the air going into the engine was cooler and therefore denser, Chrysler upped the boost levels for these engines to a maximum boost of 9 psi. with a peak boost of 11 psi.  The peak boost timer and over-boost shutdown were still in effect.  For more details about the four types of turbo engines Chrysler built, visit Dempsey Bowling's page on the Dodge Turbo Engine Differences.  Here is a chart, which indicates the boost levels for, and various model years (my information is limited to 1987.


	Year
	Engine - Trans
	Max Boost
	Peak Boost
	Over-boost

	1984
	Turbo I - Manual
	7
	7
	11

	1984
	Turbo I - Auto
	7
	7
	11

	1985
	Turbo I - Manual
	7
	9
	11.75

	1985
	Turbo I - Auto
	7
	9
	14

	1986
	Turbo I - Manual
	7
	9
	14

	1986
	Turbo I - Auto
	9
	11
	14.25

	1987
	Turbo I - Manual
	7
	9
	14

	1987
	Turbo I - Auto
	9
	11
	14.25

	1987
	Turbo II - Manual
	9
	11
	14


I am not certain about the peak boost levels for the automatic transmissions in 1986 and 1987.  These are my estimates based on all available data.  For more details about how the ECU works, see my Chrysler Engine Control Unit Information page.

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

Here is a list of how manifold pressure relates to map voltage

manifold pressure
output

relative  /  absolute

14.31psi  /  29.01psi 
4.90V 

14.00psi  /  28.70psi 
4.84V 

13.00psi  /  27.70psi 
4.67V 

12.00psi  /  26.70psi 
4.50V 

11.00psi  /  25.70psi 
4.33V 

10.00psi  /  24.70psi 
4.16V 

9.00psi   /  23.70psi 
3.99V 

8.00psi   /  22.70psi 
3.82V 

6.00psi   /  20.70psi 
3.47V 

4.00psi   /  18.70psi 
3.13V 

2.00psi   /  16.70psi 
2.79V 

0.00psi   /  14.70psi 
2.45V 

5.00inHg  /  12.24psi 
2.03V 

10.00inHg /  9.78psi 
1.61V 

15.00inHg /  7.33psi 
1.19V 

20.00inHg /  4.87psi 
0.77V 

25.00inHg /  2.41psi 
0.35V 

29.10inHg /  0.40psi 
0.02V 

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

Overboost Cut-off Points by Year, Engine, and Transmission

Year Engine Manual Auto 

========================

1984 Turbo I 4.30V 4.30V 

1985 Turbo I 4.54V 4.65V 

1986 Turbo I 4.65V 4.88V 

1987 Turbo I 4.65V 4.88V 

1987 Turbo II 4.65V ---- 

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

	Compression Ratios

	Engine Type
	Ratio

	2.2L Standard
	9.5:1

	2.2L Turbocharged
	8.1:1

	2.5L Standard
	9.0:1

	2.5L Turbocharged
	8.0:1


 - If you have an 84-85 2.2L T1, and if we believe the 8.1:1 CR told in the 

book, if you put a 782 swirl head on it your new compression ratio is 8.7:1 

 - If you have an 86-90 T2/T4 and put a G-head on it, your compression ratio 

goes from 8.1:1 to 7.6:1 

 - If you have an 89up 2.5T1 common block motor, and you put a G head on it, 

your compression ratio goes from 7.8:1 to 7.4:1 

 - I've managed to account for every cc, which is kind of nice. 

 - What I was trying to figure out is how much block shaving would be needed on 

a 2.5L tall block in order to reasonably use 84-85T1 pistons and rods. It 

turns out that, given a 54cc head, the block will need to be milled 

somewhere between .200" and .240" to get a reasonable CR (7.5-8.5). 

FUEL INJECTOR RATINGS

2.2 T-I =27LBS/hr.

2.5 T-I =33LBS/hr.

2.2 T-II =33lbs/hr.
--------------------------------------------------------------

 Building on its performance heritage, the Daytona had incorporated affordable performance with smoothness and refinement. In it's twilight, four models were produced: The Base model, ES, IROC, and IROC R/T.
Total Numbers:
1992 production : 15,017 - 1993 production : 9,027
Base Model: 1992 - ??/ 1993 - 5,167
ES Model: 1992 - ?? / 1993 - 2,952
IROC Model: 1992 - ?? (2.5L TI - 230) / 1993 - 725
IROC R/T Model: 1992 - 250 / 1993 – 181

97.2% federal, 2.8% high-altitude

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

Indy Red - 147, Black - 94, Bright White - 92, Emerald Green - 90 (1993 only), Electric Blue - 8 (1993 only)
A                  Spirit(90), Acclaim(90)
AA               Spirit(91-94), Acclaim(91-94), LeBaron 4Dr.(91-94)
C                  (Large FWD) Dynasty(90), New Yorker(90), New Yorker Landau(90)
AC               (Large FWD) Dynasty(91-93), New Yorker(91-93), Salon(91-93), New Yorker Landau(91-93)
FJ                 Talon(91-93), Laser (91-93), Sebring(94), Avenger(94), Talon(94)
G                  (FWD 2Dr) Daytona(90), Daytona ES(90), Daytona Shelby(90)
AG                (FWD 2Dr) Daytona(91-93), Daytona ES(91-93) , Daytona IROC(92-93), Daytona IROC R/T(92-93)
J                    LeBaron Coupe(90), LeBaron Convertible(90)
AJ                 LeBaron Coupe(91-94), LeBaron Convertible (91-94)
L                    Horizon(90), Omni (90)
LH                Intrepid(93-94), Concorde(93-94), Vision(93-94), LHS (94), New Yorker (94)
P                   Shadow(90), Sundance (90)
AP                Shadow(91-94), Sundance (91-94)
Q                  Maserati TC (90)
AQ               Maserati TC (91)
LC                Colt Summit (90-92)
B9                 Colt Summit (93-94)
CZ                Vista, Summit Wagon (93-94)
Y                   Imperial, 5th Ave. (90)
AY                Imperial, 5th Ave. (91-93)
Dodge Daytona Base Model (1990)

Original List Price: $9,745

Specifications

MPG (City/Hwy) 24/32

Wheelbase 97"

Overall Length 179.2"

Curb Weight 2,798 lbs

Cargo Capacity 17.1 cu. ft.

Seating Capacity 4* 

Performance 

Engine Size Number of Cylinders Type Camshaft   Turbo     Horsepower      Torgue (lbs/ft) 

 2.2L(84-86)                 4                TBI Gas  SOHC       N/A       84@                    115@

   2.5L(87+)                  4                TBI Gas  SOHC       N/A      100@4,800 rpm   135@2,800 rpm

Shift Points(2.5L):  Normal Driving ----------- 1900-2100


        Top End Performance - 3800-4500 

  Base SRP $10,874 [image: image1.wmf]Chrysler's 2.5L SOHC EFI  4-cylinder engine (100 Hp @ 4,800 / 135 lb-ft @ 2,800) [image: image2.wmf]5-speed manual overdrive or 3-speed auto Drivers-side air bag.  Power assisted front-vented disc and rear drum breaks Sport suspension.  Park / ignition interlock or Clutch / ignition interlock.  Quick-ratio power-assisted rack and pinion steering Side window demisters.  Deluxe intermittent windshield wipers.  Tinted glass windows.  Dual manual remote exterior mirrors.  Counterbalanced hood.  Full-length center console with armrest and storage / cassette holder and integral cup holder.  AM / FM electronically tuned stereo with four speakers.  Front low-back bucket seats with cloth trim, reclining seatbacks.  Rear split-back fold down seats.  3-point Unit-belt restraints.  Stainless steel exhaust system  Clear coat paint finish.  14" Steel wheels with "Centrifuge" covers.  P185/70R14 steel-belted radial all season tires
------------------------------------------------------------------------------------------------------------
Dodge Daytona ES (1990)


Original List Price: $10,995


Specifications

MPG (City/Hwy) Type 24/32
Wheelbase 97"
Overall Length 179.2"
Curb Weight 2,873 lbs
Cargo Capacity 17.1 cu. ft.
Seating Capacity 4* 


Performance 

Engine Size Number of Cylinders Type  Camshaft      Turbo     Horsepower    Torgue (lbs/ft)        

  2.5L(Pre'90)              4                TBI Gas  SOHC          N/A         100@4800rpm  135@2800rpm     
  3.0L('90+)                 6                 SMPI Gas     SOHC      N/A       141@5000rpm  171@2800rpm 
  Daytona ES, also targeted towards young singles looking for more aggressive styling and a high level of standard equipment. It was for those who wanted performance in a more traditional format as it gave the car the look of the IROC and IROC R/T, moderately equipped, without the cost or performance of the higher priced models. The ES kept the naturally aspirated 2.5L engine, but added: 

	[image: image3.wmf]
	Base SRP $12,018 

	[image: image4.wmf]
	Front fascia with integral flush-mounted fog lamps

	[image: image5.wmf]
	Aerodynamic rocker panel ground effects 

	[image: image6.wmf]
	Rear spoiler w/ quarter panel extensions and lower wake modifiers 

	[image: image7.wmf]
	Body-color door handles 

	[image: image8.wmf]
	Premium sound insulation 

	[image: image9.wmf]
	Message center 

	[image: image10.wmf]
	Power assisted "Firm feel" steering 

	[image: image11.wmf]
	Tonneau security cover 

	[image: image12.wmf]
	15" cast aluminum "Turbostar" wheels which were new for 1993 

	[image: image13.wmf]
	P205/60R15 all-season touring tires 

	
	


------------------------------------------------------------------------------------------------------------------
Dodge Daytona Shelby VNT (1990)

Original List Price: $14,057


Specifications

MPG (City/Hwy) 20/28

Wheelbase 97"

Overall Length: 179.2"

Curb Weight: 3,030 lbs

Cargo Capacity: 17.1 cu. ft.

Seating Capacity 4* (see above)
 

Performance 

Engine Size Number of Cylinders Type Camshaft    Turbo      Horsepower     Torgue (lbs/ft) 
       2.2 L                      4              Turbo GasSOHC      VNT T-IV 174@5,200 rpm 210@2,400 rpm 

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

Dodge Daytona ES Turbo (1990)

Original List Price: $12,895

Specifications

MPG (City/Hwy) 20/29

Wheelbase 97"

Overall Length 179.2"

Curb Weight 3,004 lbs

Cargo Capacity 17.1 cu. ft.


Seating Capacity 4* 

Performance 

Engine Size Number of Cylinders Type Camshaft Turbo     Horsepower    Torgue (lbs/ft) 


2.5 L                          4              Turbo Gas SOHC   Turbo I    150 @4,800 rpm 180 @2,000 rpm
---------------------------------------------------------------------------------------------------------------------

Dodge Daytona IROC

Original List Price:  $13,309

Specifications

MPG (City/Hwy) 24/32


Wheelbase 97"
Overall Length 179.2"
Curb Weight 

Cargo Capacity: 17.1 cu. ft.
Seating Capacity 4*

Performance 

Engine Size Number of Cylinders Type Camshaft Turbo     Horsepower    Torgue (lbs/ft)

2.5 L (1991)               4              Turbo Gas SOHC   Turbo I    150@4,800 rpm 180@2,000 rpm

3.0L (1992+)              6              SMPI Gas    SOHC       NA   141@5000 rpm   171@2800 rpm 
Daytona IROC added the following over the ES:

	[image: image14.wmf]
	Base SRP: (1992) $13,309

	[image: image15.wmf]
	Standard 3.0L SOHC SMPI V6 engine (141 Hp @ 5,000 / 171 lb-ft @ 2,800) teamed with a 5-speed manual or optional 4-speed auto. Offered only in 1991 and 1992 models, one could have the optional 2.5L Turbo I SOHC MPI 4-cyl (152 Hp @ 4,800 / 210 lb-ft @ 2,400)

	[image: image16.wmf]
	"3.0L OHC" decals applied to hood bulges.

	[image: image17.wmf]
	"IROC Daytona" script decals on doors

	[image: image18.wmf]
	"IROC" script decal on lower passenger side rear bumper

	[image: image19.wmf]
	High-performance larger diameter 4-wheel vented disc breaks

	[image: image20.wmf]
	Leather wrapped steering wheel and shift knob

	[image: image21.wmf]
	Performance-tuned exhaust

	[image: image22.wmf]
	Maximum performance suspension

	[image: image23.wmf]
	16" cast aluminum "Ninja" wheels wrapped in P205/55VR16 unidirectional radial performance tires


----------------------------3.0 L V6 (Mitsubishi Motors Company)---------------------------

Bore and stroke are 91.1 mm (3.59 in.) and 76 mm (2.99 in.), respectively, which give a nominal displacement of 2972 cm (181.4 cid). Compression ratio is 8.85 to 1 and the engine develops 140 hp at 5000 rpm and 170 ft/lbs. of torque at 2800 rpm. At comparable loads it offers a 20% increase in acceleration and EPA fuel economy improvements of approximately 1 mpg and 2 mpg highway compared to the 2.6L engine, which was the largest engine previously available in these vehicles. Chrysler and Mitsubishi developed the engine cooperatively. Mitsubishi builds it

1993 Daytona IROC, 3.0L-V6, 4 spd. auto 

	Distance feet
	Time seconds
	MPH
	Acceleration g’s
	
	MPH range
	Time seconds
	Distance Feet

	60
	2.86
	28.0
	0.42
	
	0-30
	3.13
	71

	330
	7.16
	55.2
	0.23
	
	0-60
	8.18
	416

	660
	10.72
	70.7
	0.15
	
	
	
	

	1320
	16.39
	87.5
	0.11
	
	
	
	


1993 Safety Recalls
     TSB Number   Issue Date  TSB Title
1.  587            OCT 93       Recall - Frame Rail to Floor Pan Welds 

1993 Service Bulletins
     TSB Number   Issue Date  TSB Title
1.  08-025-01      NOV 01       Air Bag - On/Off Switches 

2.  21-006-01      JUN 01       A/T - Fluid Usage 

3.  08-010-01      MAY 01       Airbag/Clock Spring - Service 

4.  08-006-00A     DEC 00       Wiring - Revised Splicing Procedure 

5.  23-008-00B     NOV 00       Child Seat - Tether Anchor Part Numbers & Labor Time 

6.  23-35-99A      OCT 99       Child Seat Tether Anchor - Labor/Parts Identification 

7.  21-05-99A      SEP 99       A/T Pan Gasket - Reusable Design/Installation 

8.  21-06-99       APR 99       Speed Sensor - Intermittent Loss of Cruise Control 

9.  21-04-99       FEB 99       Transmission Range Sensor - Production Change 

10.  08-17-98C      DEC 98       Air Bag System - ON-OFF Switch Availibility 

11.  08-36-98       JUL 98       Auto Computers - Y2K Effects 

12.  21-07-98       APR 98       A/T - 41TE/AE 42LE Delayed Gear Engagement 

13.  24-11-97       JUL 97       A/C Evaporator - Emits Odors 

14.  21-09-97       MAY 97       41TE/42LE Transmission - Service Information 

15.  07-03-97       MAY 97       Engine - Coolant Recommendations 

16.  21-05-97       MAR 97       41TE/42LE A/T - Shudder During EMCC Shift 

17.  18-09-97       FEB 97       Converter Clutch - Vehicle Shudder on Lock Up 

18.  23-03-97       FEB 97       Black Plastic Body Components - Chalky Residue 

19.  18-05-97       FEB 97       Engine - Driveway Die Out/Rough Idle/Low Power 

20.  180197         JAN 97       MIL ON - Erroneously, DTC Hex #2E Set 

21.  211096         JUL 96       A/T - Ratcheting Sound When Coming To Stop 

22.  110396         JUN 96       Catalytic Converter - Excessive Sulfur Odor 

23.  210696         APR 96       A/T - Slips In Reverse At Low Temperature 

24.  ATRATB367      JAN 96       A/T - 41TE (A604) Neutral Safety Switch/No Start 

25.  ATRATB320      JAN 96       A/T - 41TE (A604) Solenoid Body Electrical Check 

26.  ATRATB326      JAN 96       A/T - 41TE/42LE Bind-Up In Reverse 

27.  ATRATB347      JAN 96       A/T - 41TE/42LE DTC 41, 42, 43, or 44/Solenoid Circuit 

28.  092095         DEC 95       Engine - Crankshaft Identification 

29.  260795         SEP 95       Service Manual - Revisions & Updates 

30.  210695A        JUN 95       A/T - Shudder/Bumps/Slippage 

31.  182495         JUN 95       A/T - Poor Shift Quality 

32.  082295         MAY 95       Radio Transmitters - Installation 

33.  081595         APR 95       41TE/42LE A/T - Cruise Control Interaction 

34.  240195A        MAR 95       A/C - R-12 to R-134a Conversion Procedure 

35.  212794         FEB 95       Manual Transaxle - Locked in Neutral or Reverse 

36.  ATRATB294      JAN 95       A/T - Drive Axle and Wheel Lug Nut Torque Specifications 

37.  ATRATB217A     JAN 95       A/T - Electrical Harness Repair Parts 

38.  ATRATB306      JAN 95       A/T - Neutral-Safety And PRNODL Switch Check 

39.  ATRATB311      JAN 95       A/T - Overdrive Reverse Piston Interchanges 

40.  ATRATB318      JAN 95       A/T - Underdrive Clutch Piston Outer Lip Seal Change 

41.  070394A        DEC 94       Serpentine Belt - Comes Off Pulleys ,Driving in Snow 

42.  241794         NOV 94       A/C - Evaporator Freezes Up/Lack Of Cooling 

43.  260494         OCT 94       Diagnostic Manual Catolog 

44.  091794         OCT 94       Engine - Oil Leak Diagnosis 

45.  180894         JUL 94       PCM - Rough Engine Idle After Cold Start 

46.  180594         APR 94       TCC - Acceleration Shudder/DTC 38 Set 

47.  081194         FEB 94       Electrical Connectors - Cleaning Precautions 

48.  210294         FEB 94       A/T - Engine Stalls On Takeoff 

49.  181793         JAN 94       PCM - Deceleration Shudder At Low Engine Speed 

50.  ATRATB205      JAN 94       A/T - Chatter During Engagement or Shifts 

51.  ATRATB231      JAN 94       A/T - Circuit Leaks, Low/Reverse Accumulator Cover 

52.  ATRATB236      JAN 94       A/T - Engine Speed Sensing Problems 

53.  ATRATB217      JAN 94       A/T - Intermittent Limp-In/Fault Codes 

54.  ATRATB249      JAN 94       A/T - Snap Ring Locations 

55.  213893         DEC 93       A/T - Diagnostic Manual Corrections 

56.  182293         DEC 93       Diagnostic Manual - Revision 

57.  092193         DEC 93       Engine - Knocking When Cold 

58.  213793         DEC 93       A/T - Harsh 1-2/2-3 Upshifts & 3-2 Kickdown 

59.  213693         DEC 93       A/T - Harsh Gear Engagement/Upshifts/Downshifts 

60.  236093         OCT 93       Lock Cylinder - Key Breakage in Cylinder 

61.  ATRATB191      OCT 93       A/T - Failsafe Modes 

62.  083993A        SEP 93       41TE A/T - Pinion Factor Axle Ratio Values 

63.  050893A        SEP 93       ABS - Operational Characteristics 

64.  212493         SEP 93       M/T - Vent Oil Leak 

65.  082993         JUL 93       Radio - Poor FM Reception 

66.  234393         JUL 93       Tape Stripe and Molding Adhesive - Removal 

67.  220393B        JUL 93       Tire - Lead or Drift Corrections 

68.  220593         JUL 93       Tires/Wheels - Runout Reference Chart 

69.  ATRATB177      JUL 93       A/T - A604 Snap Ring Breakage 

70.  233793         JUN 93       Stone Guard - Paint Repair 

71.  141093         JUN 93       Fuel Filter - Quick Connect Package 

72.  081893         APR 93       Fuel Gauge - Inaccurate When Tank Is Full 

73.  090293         APR 93       Engine Mount - Click/Snap Noise 

74.  220393         APR 93       Tires -  Lead/Pull Correction 

75.  210293A        APR 93       A/T Quick Learn Transaxle - Manual Correction 

76.  080993         MAR 93       Speed Control - Intermittent Dropout/Disengagement 

77.  140393         MAR 93       Fuel Pump & Filter - Replacement Information 

78.  050493         FEB 93       Front Brakes - Severe Rotor Wear/Noise 

79.  230893         FEB 93       Mirror Glass - Precautions Against Scratching 

80.  110193         FEB 93       Exhaust Flex Joint - Squeaking Noise 

81.  190193         FEB 93       Power Steering Pressure Switch - Service 

82.  210193         JAN 93       A/T - 41TE & 42LE Whistling Noise At Idle 

83.  091892A        JAN 93       Engine - Smoky Exhaust/Oil Consumption 

84.  083192         DEC 92       Compass - Calibration 

85.  083292         DEC 92       Trip Computer - Low Mileage Readings on Deceleration 

86.  082592         NOV 92       Headlamp - Improved Light Pattern 

87.  020892         NOV 92       Front Shock Tower - Metal Screws/Bolts Precautions 

88.  211492         NOV 92       A/T - 41TE Buzz In Reverse 

89.  020692         NOV 92       Front Suspension - Squeak Noise Diagnosis 

90.  020592         NOV 92       Strut Mount Bearing - Squeak Noise on turns 

91.  232692         OCT 92       Windshield Washer Nozzle - Freezes Up 

92.  232192         SEP 92       Paint - Codes/Cross references/Applications 

93.  ATRATB132      SEP 92       A/T - Intermittent Electrical Problems 

94.  260792         AUG 92       TSBs - Using Body Code Identification 

95.  ATRATB078      NOV 91       A/T - How To Use A Pressure Gauge 

96.  ATRATB028      OCT 90       A/T - Engine Vacuum Testing 

97.  ATRATB9002006  FEB 90       A/T - Choosing the Right ATF 

98.  ATRATB8930     OCT 89       A/T - Math Part II 

99.  ATRATB8927     SEP 89       A/T - Twenty Steps To Successful Repairs 

100.  ATRATB8923     AUG 89       A/T - Math Formulas Part I 

101.  ATRATB8754     SEP 87       A/T - Front Bushing Wear 

102.  ATRATB8748     AUG 87       A/T - Slipping or No-Shift/Metal Sealing Rings 

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

Dodge Daytona IROC R/T

Original List Price:  $19,185
Specifications

MPG (City/Hwy)  


Wheelbase 97"
Overall Length 179.2"
Curb Weight:  3134 lbs. 
Cargo Capacity: 17.1 cu. ft.
Seating Capacity 4*

Performance 

Engine Size Number of Cylinders Type   Camshaft Turbo     Horsepower    Torgue (lbs/ft)

       2.2L                    4                  SMPI Gas  DOHC  Turbo III  224@5800 rpm 217@2800 rpm

The ultimate Daytona, late arrival for the year in 1992, was the impressive Daytona IROC R/T adding: 
	[image: image24.wmf]
	Base SRP $19,185
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	2.2L DOHC 16-valve SMPI turbocharged 4-cylinder (224 Hp @ 5,800 / 217 lb-ft @ 2,800) with high-performance 5-speed manual overdrive transaxle
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	Air-conditioning 
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	"IROC R/T - Twin Cam Turbo" front fender medallions 
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	4-wheel Anti-lock brakes 
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	P205/55ZR16 unidirectional radial performance tires 


For a $5727 hit in the pocket over the IROC, one could purchase the IROC R/T. A high performance leader, Dodge claimed that the limited production IROC R/T was a bold reinstatement of their engineering philosophy of "constant evolution of proven principles" commemorating Dodge's sponsorship of the hotly contested International Race of Champions. However, it was Lotus that actually designed the head for the potent engine within bringing us the most powerful Daytona ever. Lotus, of course, is the mastermind of the Esprit Turbo in both its 2.2L and V8 forms.

  The pinnacle of this vehicle was the engine, which was lifted from the Spirit R/T of the year before, the Intercooled 2.2L Turbo III DOHC.
  Dodge mated the engine to a high performance 5-speed close ratio manual overdrive ending in a 2.76:1 overall top gear ratio and utilizing a special high capacity Getrag gear set. Increased damping, softer springs, and juggled bushings helped the car to ride smoother but a dead spot in the center or the steering makes driving at high speed and managing the torque steer a little rough. Firmer rear shocks were installed to handle the extra power.
  As far as production, only 250 were built in 1992 and 181 in 1993. Weighing in at around 2900 lbs, top speed comes in at 150 mph with a 0-60 time in the lower half of the 6-second range.


  The R/T has a tendency to blow head gaskets and rupture coolant fittings, which it did on Car & Driver's road test for 1992's "Fired Up Fours" article during it's top speed run, causing the car to fall out of the magazines rankings. Cams seem to wear out easily as well. Metal plugs in an aluminum heads don't mix well either so they should be replaced.

  This marked the return of the R/T line to Dodge vehicles. The Neon R/T appeared a couple of years later, followed by a plan to introduce R/T versions of nearly the entire line around the millennium.

Engine...............................................................2.2L Inline 4 Turbo III 

Transmission......................................5-speed Close Ratio w/ Getrag Gear set

	GEAR
	RATIO
	OVERALL RATIO
	MPH/1000 RPM
	(RPM) / MPH

	1st
	3.31: 1
	
	5.6
	(6000) / 36

	2nd
	1.89: 1
	
	9.8
	(6000) / 64

	3rd
	1.28: 1
	
	14.5
	(6000) / 94

	4th
	0.94: 1
	
	19.7
	(6000) / 128

	5th
	0.71: 1
	
	26.1
	(5600) / 147

	Reverse
	3.14: 1
	
	
	

	Final
	3.85: 1
	
	
	


Curb Weight (lbs).......................................................................................3134
Weight Distribution F/R (%)...................................................................62.7/37.3

ACCELERATION
	Time to Speed (Seconds):
	0 - 30 mph: 2.4
	0 - 80 mph: 9.9

	
	0 - 40 mph: 3.5
	0 - 90 mph: 12.3

	
	0 - 50 mph: 4.6
	0 - 100 mph: 16.0

	
	0 - 60 mph: 6.0
	0 - 110 mph: 20.0

	
	0 - 70 mph: 7.8
	0 - 120 mph: 25.2


	Top Gear Passing Time:
	30-50 mph: 13.3
	50-70 mph: 10.2

	Time to Distance (Seconds):
	
	

	
	0 - 100 ft:
	

	
	0 - 500 ft:
	

	
	0 - 1320 ft (1/4 mi): 14.7 @ 97.0 mph
	


BREAKING
Brakes Front / Rear...............................11.0 x 9.0 / 11.2 x 9.0 vented disc
Assist Type....................................Power / Vacuum Assist w/ Anti-lock Control
Total Swept Area (sq. in)...........................................................................N/A
Swept Area / Ton (sq. in)......................…..........................................N/A
Minimum Stopping Distance
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	From 70 mph (ft).........................................................................185



Control......................................................................................Fair
Pedal Effort for 0.5g Stop (lbs).................................................13
Fade, Effort After Six 0.5g Stops From 60 mph (lbs)..............17
Brake Feel.........................................................................................Good
Overall Brake Rating..............................................................................................Average
Front / Rear Balance..................................................................................................Poor 

HANDLING
Lateral Acceleration (300 ft Skidpad)..............................0.85g
	[image: image31.wmf]
	Balance..........................................Moderate Understeer



Speed Through 700ft Slalom (mph).................................................................61.5
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	Balance.........................................................................................Mild Oversteer



Lateral Seat Support.........................................................................................N/A

Coast Down Measurements:
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	Road Horsepower @ 30 Mph...........................................6
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	@ 50 Mph..........................................................................15
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	@ 70 Mph..........................................................................30


Interior Sound Level:
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	Idle................................................................................................49dBA
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	Full Throttle Acceleration............................................................81dBA
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	70 mph Cruising..... ....................................................................74dBA
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	70 mph Coasting.......................................................................  74dBA


All 92/93 models have a common problem. The rocker panel on the passenger door likes to swell and bend the fender in. My car had this problem and I meet others with the same thing. 

On the R/Ts there are a few more problems. The major problem is cracked heads. This isn't as big as it used to be. Now that Chrysler has a new replacement head your car won't be in the shop for months. The quality of the new heads are unknown. Part of why it took so long to get new heads was because Lotus had destroyed the molds for the original heads. Lotus that to remake the molds and cast new heads. 

Other problems include throwing timing belts every 10,000 miles. The "Gates" timing belt marked "Made in the UK" was recalled. The good belt is marked as "Made in Italy". If the problem persist, then check the belt tensioner. The mount for the tensioner is hollow and will flex out of shape. This information is provided by "Up Front" issue 51. There is also a problem with the core freeze plug. 

NAPA, part number 060660. It is a 6 groove, 66-3/4 inch belt

6 groove 65" belt. The code should be 5060650 (under drive pulleys)

______________________________________________________________________
1991 Spirit R/T, 2.2L-I4 Turbo III, 5 spd. manual 

	Distance feet
	Time seconds
	MPH
	Acceleration g's
	
	MPH range
	Time seconds
	Distance feet

	60
	2.93
	29.5
	0.59
	
	0-30
	3.04
	64

	330
	6.77
	64.1
	0.13
	
	0-60
	6.17
	275

	660
	9.88
	81.3
	0..25
	
	
	
	

	1320
	14.75
	101.1
	0.19
	
	
	
	


1991 Sundance, 2.2L-I4, 3 spd. auto 

	Distance feet
	Time seconds
	MPH
	Acceleration g’s
	
	MPH range
	Time seconds
	Distance feet

	60
	3.35
	21.6
	0.22
	
	0-30
	5.12
	126

	330
	8.78
	44.8
	0.14
	
	0-60
	14.70
	791

	660
	13.17
	56.7
	0.12
	
	
	
	

	1320
	20.24
	69.7
	0.07
	
	
	
	


1992 Spirit, 2.5L-I4, 3 spd. auto 

	Distance feet
	Time seconds
	MPH
	Acceleration g’s
	
	MPH range
	Time seconds
	Distance feet

	60
	3.15
	23.2
	0.26
	
	0-30
	4.44
	110

	330
	8.28
	46.9
	0.15
	
	0-60
	12.69
	676

	660
	12.51
	59.7
	0.13
	
	
	
	

	1320
	19.13
	75.5
	0.09
	
	
	
	


Turbo I 

The Turbo I was the engine that started it all: Chrysler's first turbocharged four cylinder. Introduced in 1984, this engine existed until about 1993 or so. It went through a number of significant changes over the years; I'll attempt to address the major ones. 

As introduced in 1984, the engine displaced 2.2 liters (that 135 cubes for you old musclecar types). The turbo featured a mechanical wastegate, which limited boost to 7psi. 

In 1985 a significant change occurred: the wastegate was upgraded to computer-controlled action. Also, an 'over-boost' feature was added: the peak boost was increased to 9psi; this higher amount of boost could be held for 10 seconds at WOT before being reduced to 7psi for the remainder of WOT. Once your 10 seconds were up, you had to back out of it and wait in order to return to over-boost. For each second you weren't at WOT, a second was added to the over boost’s clock (so to speak). When you went back to WOT then you could over-boost for as much as time as was 'on the clock' before again being reduced to 7psi. Power ratings were 146 HP at 5200 rpm and 168 ft-lb at 3600 rpm. 

The next significant change came in 1988: The induction system was changed. A new intake manifold was installed; this redesign made the engine look quite different but performance-wise little actually changed. Displacement was still 2.2 liters. 

1989 marked the most significant changes yet: the displacement was increased to 2.5 liters (153 cubic inches) and balance shafts were added for smoothness. A new, smaller turbo was installed as well; the factory's goal was to increase low-end power rather than top-end punch. The factory created a new, stronger block this year; it was called the common block because it was used for both the Turbo I and the Turbo II. In fact, the entire bottom end of the true Turbo II was now used on the Turbo I except the forged crankshaft. Peak boost 'spike' was raised to 11psi. The result was 150 HP at 4800rpm and 180 ft-lbs at 2000rpm. 

1991 marked the next significant change but few people are aware of it. This was the year that the Turbo II was dropped so the Turbo I had to take up the slack. Thus the computer was reprogrammed; more aggressive fuel, ignition, and boost curves were added until the torque peak was at 210 pound-feet. The 150 HP peak remained untouched. Note that this high-torque version was only available with a manual transmission; if you opted for an automatic then you got the lesser 180 lb-ft engine. 

These Turbo I engines continued unchanged until their demise. 

Turbo II 

The Turbo II title refers to the intercooled engine. It was developed by Carroll Shelby and his crew on the Omni GLHS. To create the Turbo II, the following pieces were installed: a different (larger) turbo, the intercooler, a new two-piece intake manifold with tuned-length runners, a newly-programmed computer, and larger fuel injectors. These prototype pieces were then implemented by the factory in 1987, the first year of the factory Turbo II. 

It should be noted here that there are two versions of the Turbo II - the converted Shelby engines and the 'true' Turbo II produced by the factory. The differences are all in the bottom end: the true Turbo II is notably stronger. Mother Mopar was backing these engines with a 5/50 warranty (Shelby did not) so durability was a top concern. Thus the factory created a beefier block, added a forged crankshaft, rods, and so on - pieces that the Turbo I didn't have then. At this time, the only large piece common to a Turbo I and a true Turbo II was the head. The Shelby engines all began life as mere Turbo I power plants which had the top end converted at Shelby's plant. Functionally they were Turbo II cars but the bottom end wasn't as beefy. 

In both cases, peak boost was set at 12 psi. The power rating was 175 HP at 5200 rpm and the torque peak measured 175 lb-ft from 2200-4800 rpm. 

1988 marked one noticeable change: the intake manifold was switched to a new one-piece design. It has tuned-length runners like the two-piece manifold it replaced but these were shorter than before. Power figures were unchanged. 

1989 was the year of the common block; it was added to the Turbo II. Displacement for the Turbo II remained at 2.2 liters, however, and this engine did not have balance shafts. Power ratings were still unchanged. Nothing would change in 1990, which was the last year of the Turbo II. 

Turbo III 

The Turbo III title refers to the DOHC 16-valve intercooled engine. It first appeared in 1991 (exclusively in the Spirit R/T). It was based on the 1990 Turbo IV but featured a new head, intake and exhaust manifolds, and pistons - all designed by Lotus. Because of hood clearance concerns, the twin camshafts lie alongside the valves and actuate them via roller rocker arms. The combustion chambers had a pent-roof design with 8.5:1 compression ratio. Like in the other Chrysler turbo motors, this one featured pistons that have valve relieves to prevent valve damage if the timing belt fails. A Garrett TB03 turbo is installed and set for 11 psi. of boost. Balance shafts carry over from the factory Turbo IV, as did the intercooler. Redline was set at 6500. Power figures were healthy: 224 HP at 6000 rpm and 217 ft-lb at 2800 rpm. 

For 1992 the engine wasn't changed. However, it was now available in the Daytona IROC R/T in addition to the Spirit R/T. In 1993 the Spirit R/T is discontinued, leaving only the IROC R/T to carry the Turbo III flag. 1993 would be the last year for the Turbo III (and the Daytona, too). 

Turbo IV 

The Turbo IV was another engine, which was first created by Shelby and then put into production by the factory. This engine was intercooled and featured the variable nozzle turbo (VNT). Rather than having a wastegate, the turbo's compressor featured a number of adjustable fins, which could continuously control the amount of boost. When fully closed, the effect was that of having a smaller turbo - quick spool-up. Once the blades opened, it was as if the turbo were much larger - increased flow for high power. Turbo lag was truly brought down to an absolute minimum and throttle response was greatly increased. 

Like the Turbo II before it, Shelby's version was not like the one built by Dodge. Shelby's version was used exclusively in the 1989 Shelby CSX; these engines were actually converted from 1988 Turbo II engines. Therefore, these engines did not use the common block or any other new-for-89 hardware. Peak boost was still 12psi. A unique computer was installed to control the turbo's wizardry. Peak power was still 175 HP but maximum torque was up to 200 ft/lbs at 3700 rpm. 

1990 was the first and only year that this engine was factory offered. This version was based on the (stronger) common block. As such, it featured all the related hardware such as balance shafts and so on. Power output changed slightly; it was now rated 174 HP and 210 ft/lbs. This engine could be had in the Shadow ES, the Daytona Shelby, and the LeBaron GTC (coupe and convertible); it was standard in the Shadow Competition package and the 1990 Daytona C/S Competition model. Few were built, though. There were 141 TurboIV Shadow ES's, 536 TurboIV Daytona Shelby's, only 25 TurboIV LeBaron's (coupe and convertible combined), plus 27 Shadow Competition packages and 21 Daytona C/S Competition cars.

The A413 Automatic Transaxle

This transaxle was put into production in 1984(?) and was used up until 1989(?).  The unit has 6 operating modes: park (P), reverse (R), neutral (N), drive (D), second gear (2), and low gear (1).  The system consists of 2 multi-disc clutches, an overrunning clutch, two servos, a hydraulic accumulator, two bands, and two planetary gear sets.  The useage of each component is described in the chart below.  The torque converter measures 9.48 inches in diameter and is mounted to the flywheel by a flexible drive plate.  In 1987, the transaxles were equipped with a locking torque converter on vehicles not equipped with a turbocharged engine.  The transaxle is cooled through an oil-to-water heat exchanger in the collector tank on the radiator, and/or a standard oil-to-air heat exchanger. 
  
  

	Mode
	Components In Use

	 
	Start 
Safety
	Parking 
Sprag
	Front 
Clutch
	Rear 
Clutch
	Overrunning 
Clutch
	Front (Kickdown) 
Band
	Rear (Low-Rev) 
Band

	[P] Park
	X
	X
	 
	 
	 
	 
	 

	[R] Reverse
	 
	 
	X
	 
	 
	 
	X

	[N] Neutral
	X
	 
	 
	 
	 
	 
	 

	[D] Drive 
 - 1st 
 - 2nd 
 - 3rd
	 
	 
	
  

X
	X 
X 
X
	X


	X
	 

	[2] Second 
 - 1st 
 - 2nd
	 
	 
	 
	X 
X
	X
	X
	 

	[1] Low 
 - 1st
	 
	 
	 
	X
	 
	 
	X


Three final drive ratios are available, depending on the gear sets used on the transfer shaft and differential ring gear.  Turbocharged engines that were equipped with an A413 transaxle received a final drive ratio of 3.02:1 and a different set of shift points.  The table below gives the details on all shift points: 
  

	Automatic Shift Speeds and Governor Pressures

	Overall top gear ratio
	2.78:1
	3.22:1
	3.02:1 
(non-turbo)
	3.02:1 
(turbo)
	
	
	
	

	Minimum Throttle
	mph
	km/h
	mph
	km/h
	mph
	km/h
	mph
	km/h
	
	
	
	

	 1-2 Upshift
	13-16
	21-27
	13-16
	21-25
	13-17
	21-27
	15-19
	24-31
	
	
	
	

	 2-3 Upshift
	17-21
	27-34
	17-21
	27-34
	18-22
	29-35
	20-25
	32-40
	
	
	
	

	 3-1 Downshift
	12-15
	19-24
	12-15
	19-24
	13-16
	21-26
	15-19
	24-31
	
	
	
	

	Wide Open Throttle
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 1-2 Upshift
	35-42
	56-68
	34-42
	55-68
	36-44
	58-71
	38-42
	61-68
	
	
	
	

	 2-3 Upshift
	61-68
	98-103
	59-66
	95-106
	63-71
	101-114
	70-80
	113-129
	
	
	
	

	Kickdown Limit
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 3-2 WOT Downshift
	56-64
	90-103
	55-62
	89-100
	58-66
	93-106
	64-74
	103-119
	
	
	
	

	 3-2 Part Throttle Downshift
	44-52
	71-84
	44-51
	71-82
	46-54
	74-87
	48-59
	77-95
	
	
	
	

	 3-1 WOT Downshift
	31-38
	50-61
	30-37
	48-60
	32-39
	51-63
	37-40
	60-64
	
	
	
	

	Governor Pressure
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 15 psi
	23-25
	37-40
	24-27
	39-43
	24-27
	19-43
	28-31
	45-50
	
	
	
	

	 50 psi
	59-65
	95-105
	56-63
	92-101
	61-68
	98-109
	69-76
	111-122
	
	
	
	


Fom 1984 through 1987, these transaxles are filled with 8.9 quarts of Dexron II automatic transmission fluid.  1988 and later models were filled with Mopar ATF Type 7176 to reduce wear, especially on the locking torque converter.  The gear ratio information below may not be accurate for all years.  From the information I have gathered from several service manuals, the values for the overall gear ratios are inconsistant.  Either someone at Chrysler can't multiply, or the transfer and final drive gear ratios changed more than they documented. 
  

	Gear
	Ratio

	1st
	2.69:1

	2nd
	1.55:1

	3rd
	1.00:1

	Reverse
	2.10:1

	Final
	2.86:1, 3.05:1

	Transfer
	0.96:1, 1.06:1, 1.22:1

	Overall
	2.75:1, 2.93:1, 3.02:1, 3.22:1, 3.49:1, 3.72:1


The A406 Automatic Transaxle

This transaxle was put into production in 1989. 

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

MANUAL TRANSAXLE DIFFERENCES

Its 568/555/523/520 in that order as far as "quality"

the a525 is a peice of crap (stock glh t1)

the 520 is the 525 with a much better differential (which is whats wrong with the 525)

the 523 is a 520 with 568 style synchro's (shifts as smooth as a 568!)

the 555 is essentially a 520 with a hardened case and getrag gears

the 568 is a 555 with the 523's synchros

so the difference between a 568 and a 523 is the gears and the hardened case


 
----------------------------------------------------------------------------------------------------------
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	The earliest of the 15" aluminum wheels is widely known as the pizza wheel. This name came from the fact that all the holes were uniformly sized and equally distributed around the wheel, not unlike pepperoni slices on a pizza. This wheel was introduced on the 1983 1/2 Shelby Charger; it eventually became the factory standard 15" wheel for high-performance front wheel drive cars and was used quite extensively. For the 1985 model year, all 15" aluminum wheels were upgraded from 4 to 5 lugs; thus the pizza wheel is available in both 4-lug and 5-lug versions. All pizza wheels had 16 holes and were 6.0" wide no matter how many lugs were featured. It continued to be used through the 1987 model year.
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	The pizza wheel was accompanied for the 1984 model year by a similar wheel known most commonly as the Swiss cheese wheel because of its numerous holes of different sizes that are scattered all over the wheel's surface. This wheel was used on various vehicles, but only for a short time. It was introduced in the 1984 model year, wherein it could be attached to just about every high-performance and/or turbocharged car made by Dodge and Chrysler - standard on the Daytona turbo, Laser turbo, and Omni GLH (but not the Shelby Charger); it was also optionally used (when 15" wheels were called for) on some K-car based vehicles (400 and 600, etc). As it turns out, Swiss cheese wheels were used on at least a few cars into the 1985 model year until it was phased out completely; thus there are 4-lug and 5-lug versions of it in existence. All Swiss cheese wheels had 40 holes (count them!) and measured 6.0" wide.
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	This not-too-common wheel is typically called a wagon wheel because of its similarity to a wooden wheel as used on, say Little House on the Prairie. (For you younger web surfers, this equates to a wheel used on a typical wagon and/or stagecoach of the old west.) Wagon wheels were used only on the Chrysler Laser for the 1985 and 1986 model years. Wagon wheels had 8 spokes, 5 lugs, measured 15x6.0 inches, and were finished in gray paint with silver highlights.
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	At the time that Shelby began to produce his own Dodge-based cars, he happened to have his own wheel business on the side. Thus it is no surprise that each of his vehicles used unique Shelby wheels rather than those which 'mere' Dodges wore. Case in point: the Centurion wheel, shown here; it was used exclusively on the Omni-based 1986 Shelby GLHS. Centurions have the name SHELBY embossed into one of the recesses and the insets are painted gray. These wheels were identically sized to the pizza wheels, measuring 15x6.0" with a 40mm offset.
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	The next featured wheel, most often called the crab wheel, has a bit of variety to it. This name comes from the wheel's similarity to a crab... if the crabs were finished in argent paint, viewed from directly above, and had 9 legs, which were evenly spaced around its body. (Okay, it's a stretch. But the name has stuck.) This wheel had actually been introduced in the 1986 model year, where it was used on the Daytona Turbo Z CS. When so used, the wheel often (perhaps always) had a gold finish with the lip chromed. For 1987 the wheel was standard equipment on all Shadow ES and Daytona Shelby Z cars. Now, however, the wheel was finished in argent while the lip remained chrome polished. The crab wheel remained on the Shadow ES only through the end of the 1988 model year; it stayed on the Daytona Shelby Z only through the end of the 1988 model year as well. On the (new) Daytona CS, however, it was used from the 1988 model year all the way through 1991. While all crab wheels were 15" in diameter, it is important to note that those used on Shadows measured 6.0" wide whereas the Daytona version was 6.5" wide - this is because when used on a Daytona it wore wider 225/50 tires.


	[image: image45.jpg]



	Next is another Shelby wheel, this one used exclusively on the 1987 Shelby Lancer. While the Shelby Lancer sales brochure refers to them as CSS wheels, people tend to just call them Lancer wheels (the Shelby part is usually understood). These wheels are one-piece cast aluminum but are designed to appear otherwise. They have black lace/spokes with a polished lip. There were center-caps bearing the unique Shelby CS logo, but the production car used caps, which differ from the wheel in this picture. (I will update this picture with the correct one as soon as possible.) These wheels were 6.5 inches wide and had a 35mm offset.
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	Upon first glance, you may feel that I have made an error--this wheel was already shown, right? Not exactly. This is another Shelby wheel, different from the one pictured above. Called the Centurion II and used on the '87 GLHS and the '87 CSX, it is very similar to the original Centurion wheel used on the 1986 GLHS. The key difference is that the recesses (or 'fingers') now point in the opposite direction compared to the originals. As used on the '87 GLHS, the insets were not painted; on the '87 CSX the insets were painted black. Like the original Centurions, the Centurion II measured 15x6.0" and had a 40mm offset.
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	Here is a Dodge/Chrysler wheel with an unusual nickname, and I swear I am not making it up, the eggshell wheel. As it was explained to me, the half ovals around the edge look like eggshells. (I have also heard this one referred to as a saw-tooth wheel and also the Pacifica wheel.) The face of the wheel is polished and the eggshell insets are argent; however, the wheel was often finished in white when used on a white car. This wheel was used by Dodge on the 87-89 Lancer Shelby; it was also featured on the 87-88 Daytona Pacifica, some Chrysler LeBaron GTS coupes and convertibles, and so on. It is 6.0" wide.
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	Next up is yet another Shelby wheel, this one is named the Le Mans wheel. It was used only on the Shadow-based 1988 Shelby CSX-T, and it measured 6.5" in width but also had a 40mm offset. This unique combination of width and offset makes the Le Mans wheels very desirable for racecars - 225s will typically fit with no clearance problems. As used on the CSX-T, the wheel's face was polished and the inserts were painted white to match the car. Note also that there are polished center-caps; these seem to frequently disappear from the cars over time. (Would-be CSX-T buyers, beware!) The center-cap has been internally restyled a few times; the newer ones seem to stay fastened better.
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	Here we see one more member of Shelby's line, the Fiberide wheel. This wheel is unique in that it is made of fiberglass-reinforced plastic, hence its name. This wheel was the winner of the Society of Plastic Engineers Award for "most innovative use of plastics." This material is stronger yet lighter than a comparable aluminum wheel and is quite exotic for a production car. The wheels were molded in a gold color; embossed into one spoke (and impossible to see in this small picture) is the SHELBY name. They measured 6.5" in width and had a 40mm offset.
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	Finally we return to a Dodge piece. This one is known as a Pumper and was introduced for the 1989 model year on the Shadow ES and Daytona Shelby. In both of these applications, they were 6.0" wide. However, the Shadow Pumpers were 15" wheels while the Daytona Pumpers measured 16" in diameter. In both applications, Pumpers were used through the 1991 model year.
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	Here is another Dodge item, officially called the EuroCast wheel but frequently referred to as a snowflake wheel. The nickname derives from the similarity between this wheel and those paper snowflakes we all made with scissors in first grade. This wheel was introduced for the 1989 model year and was used on many Dodge vehicles including the Daytona, Spirit, and Caravan among others. The wheel was entirely painted white when used on white cars; otherwise it was normally finished in polished aluminum. Sometimes the inserts were painted to match other colors, however (like red, as in this particular picture). Measuring 6.0" wide, snowflakes were used through the 1991 model year.


	[image: image52.jpg]



	This Dodge wheel is known as the ninja wheel. For 1992-1993 it was standard equipment on the Daytona IROC R/T and optional on the lesser V6 IROC. It was painted white when installed on white cars; otherwise it was finished in gray. In both cases the centerpiece remained black. This 16" wheel was cast aluminum and was 6.0" in width.
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	Another Dodge wheel, this one is called the turbo blade wheel. It was apparently featured only in 1992-1993 but was used on the Daytona, Spirit, and Shadow. Like the ninja wheel, the turbo blades were painted white when used on white cars and were otherwise gray. This was a 15" wheel and it measured 6.0" across. (I include this wheel because of its strange name and even stranger looks.)


BRAKE UPGRADING (L-BODIES)
Part I

Reprinted from March 94 newsletter 

In the continuing quest to upgrade the 83-84 Shelby Charger and the 84 Omni GLH, let's not forget about stopping power. The normally aspirated cars were equipped with 200mm diameter rear drum brakes. They were hardly adequate for stock, much less for a performance car. 

The logical upgrade is to locate a Daytona or a similar car in a wrecking yard with 220mm drums. Purchase the drum and hub assembly and the brake backing plate. Next, go to a local parts store and purchase new wheel cylinders and some premium grade brake shoes. Also have the drums refinished and specify that the finish cut be performed at the machine's slowest speed. 

When ready to assemble, be sure to repack the wheel bearings and use moly-type grease. Also replace the grease seals! 

Part II

Reprinted from April 94 newsletter 

Let's expand on part one. The 220mm upgrade will be an easy conversion on the 84 to 86 carbureted Shelby Chargers and Omni GLH's. The challenging ones will be the 83 1/2 Shelby Chargers. This car does not have a proportioning valve; it just has a metal block that serves to route the brake lines. DO NOT put 220mm drums on an 83 1/2 unless you are willing to basically install a complete '84 brake system. This can be done; it will just be more work. 

The production Shelby Charger has a very balanced brake system. If anything, the front brakes need to catch up with the capabilities of the 220mm rears. The Shelby/GLH uses a 54mm piston for the front brakes. The next level is to convert to the Kelsey Hayes system used on most 85-90 Lancers, LeBaron’s, Shadows, etc. The easy way to identify the K-H system is that you can remove the entire rotor without unbolting the caliper bracket. Easy, right? All you need are the calipers and adapter brackets. By doing this upgrade you are increasing the brake pad (swept) area by a whopping 20% while retaining a 54mm piston. Since the L-bodies have about 75% of their weight on the front this will really show itself as a large decrease in stopping distance. 

When doing this conversion be sure to use either OEM Chrysler brake pads or a premium aftermarket set such as Raybestos or Wagner Premium. Do not use the bargain brand from the local discount store. Also, have the rotors resurfaced and be sure to specify that you don't want them any thinner than .803 inch. This is important for safety as well as heat dissipation. The calipers should be rebuilt and inspected for any signs of corrosion. Make sure the calipers slide freely on the brackets, and use a good lube on them such as Sat-Lube Synthetic Caliper Grease #3301. Do not use this grease to assemble the piston into the caliper; use brake fluid when assembling all hydraulic parts. 

When ready, use fresh brake fluid from a sealed container. DOT3 fluid is acceptable but DOT4 is superior. These are both glycol based and are compatible. DOT5 is a silicone-based fluid that is great for cars that are stored or else driven very little. The hard part is that the brake system must be taken apart and cleaned of all traces of glycol fluid before silicon is added. DOT5 will not have the corrosion tendencies of the glycol fluid, but the consistency of quality is a question. If you are going to really use your brakes, stick with DOT4. 

In part 3 we will talk about the beginning of an SLH (Stops Like Hell) package. Also covered will be the correct way to break in your new brakes. 

Member John Spiva put bigger brakes on the front of his GLHS and is tickled with the results. He used the 1988 Shadow setup. He also discovered a brake fluid at a Ford dealer, #C6AZ-19542-AA that is a true 600 degree fluid! John surmises that, "it must be for the hard-to-stop Fords." Isn’t it the truth! 

Part III

Reprinted from May 94 newsletter 

Okay, L-body lovers, here's the information you have been waiting for: the SLH packages! One note: please visit your dentist and have all fillings replaced with lighter material as the SLH3 package can dislodge heavier metal fillings! 

Let's begin with SLH1. The L-body front brakes can be improved even more than the 54mm/20% upgrade covered in part II. The 84-90 Caravan uses a 60mm piston and a pad with another 20% increase in swept area over the Lancer/Shadow 54mm. This is a whopping increase that could only be achieved with aftermarket brakes on the other brands; Chrysler has made it easy for us. Go to a wrecking yard and get the calipers and adapter brackets from the Caravan. You will also need a master cylinder from a Daytona, Lancer, or LeBaron with a 24mm bore size. The reason for the master cylinder is that you need to move more fluid for the 60mm piston and keep brake pedal travel about the same. The best part is that everything bolts right on! 

Once again, be sure to use premium pads and prepare everything as described in part II. The master cylinder should NOT be rebuilt! You may disassemble it and clean it with Brakleen, then check the rubber parts for wear and damage. Put in new seals if needed but don't hone the bore. This master cylinder is aluminum and hard anodized, honing it will remove the anodizing and will result in a unit that can fail at any time. Just follow the above steps and reassemble it using only brake fluid and it will be ready to give you great service. 

SLH2 is primarily a disc brake conversion for the rear but it must be used with the 60mm front brakes. We will be using brakes from an 89-91 Daytona or LeBaron. The way to identify the correct unit is the non-vented rotor and the use of the small drum brake inside the rotor for the emergency brake. This is superior to the '87-'88 setup, which used a mechanical wedge/screw in the caliper to create an emergency brake. You will need the backing plates, rotors, hubs, calipers, and brake lines. Be sure to prepare everything as previously described, and make sure the rotors are at least .409 inch thick after machining. 

You will need a different master cylinder to move more fluid. This disc setup uses a 33mm piston, which is over two times the size of the wheel cylinder you replaced. Thus you need a master cylinder from an 84-92 Dodge truck D150 with a 1 1/8" bore. You will need adapters for your brake lines, available from Edelman, part #258340 and 258350 (check the local Napa store) or get the fittings from the same truck and put them on your lines. Make sure the lines are reflared with a double flare only. Any good brake or hose shop will be able to do this. You will also need the proportioning valve from a Daytona or LeBaron to make things work properly. 

The last option, SLH3, is the installation of the vented rear disc brakes from an 89-91 Daytona (Shelby) and some LeBaron GTC's. This will be difficult to find but is for the enthusiast that needs that last little bit of stopping power. The vented setup uses a 36mm piston. Be sure to use the proportioning valve from the same car that donates the brakes, and make sure the rotors are no thinner than .797 inch after machining. 

Once installed, your new brakes will need to be broken in. The reason is to set the polymer that binds the brake material together. You will want to bring the car to 60MPH; then apply the brakes hard enough that an empty coffee mug on the seat will tumble to the floor. Bring the vehicle down to about 30MPH, then gently accelerate (using only 1/3 to 1/2 throttle) back up to 60MPH. Again apply the brakes as described. Repeat this procedure 25 times; then park the vehicle for at least one hour to allow the brakes to cool. Be sure to roll the car forward a couple of inches every minute for the first 15 minutes of cool-down to ensure the rotors don't get hot spots on them. After the cool-down is completed, repeat the slowdown procedure five more times and your brakes will be ready for use! 

Part IV

Reprinted from July 94 newsletter 

There seems to be a lot of confusion about which calipers to use on both the 54mm and the 60mm upgrade. The key is to find the Kelsey Hayes calipers. As mentioned in part II, one way to identify the correct caliper and bracket is that you can remove the rotor without removing the adapter bracket. Another feature is that the Kelsey Hayes caliper uses one pin to mount onto the bracket; the undesirable ATE/Teves uses two pins. 

Steve Johnson was kind enough to research the Chrysler part numbers for many of the applications and sent Robert a detailed list. To save space, let me give you a short list of the cars to look for to donate parts: 

54mm / 20% conversion 

· 88-89 Aries w/single pin KH 

· 88-90 Shadow w/single pin KH 

· 85-89 Lancer w/single pin KH 

· 87-88 LeBaron w/single pin KH 

· 89 LeBaron w/o turbo w/single pin KH 

· 90 LeBaron w/14" wheels and single pin KH 

· 90 Daytona w/o performance pack w/single pin KH 

60mm / 40% conversion 

· 84-90 Caravan w/14" wheels and single pin KH 

You will be safe with these applications. There is also some question about which rotors to use. You will retain stock Shelby/GLH L-body rotors. Do not use the rotors from the donor car. (NOTE FROM DEMPSEY: many Shelby Dodge gear heads have installed SLH-1 but also switched to minivan rotors. They seem to work just as well as the stock L-body rotors, so feel free to use them if you wish. What's the difference between the two? Chris Papademetrious writes: "the main difference between the L-body and minivan rotors is that the minivan rotors are ever so slightly narrower. The rotor plate itself isn't thinner, but the spacing between them (the vent width) is. In the two aftermarket rotors I compared (L-body and minivan), the vane spacing was identical; the only difference was the rotor thickness." Thus minivan rotors may be the way to go if your new pads are too thick to fit around your L-body rotors.) 

The master cylinder is a challenge. I looked in the Raybestos catalog to see which car would have the 24mm master cylinder, yet at the wrecking yard it was very difficult to find. I have run across a unit that can be bought at your local Chrysler dealer. They call it a rebuild, but in reality it's a new unit! Here's a listing of all the "rebuilt" part numbers for the 60mm conversion: 

Reman. calipers 

· RH R0070062 

· LH R0070063 

New adapters 

· RH 4313256 

· LH 4313257 

New pins 

· 4267330 

Reman. M/C 

· R4294946 

Brake pads 

· R0021226

· -----------------------------------------------------------

as much as you can get in the front for negative camber, and a half degree
less in the rear. For example -1.5 in the front and -1.0 in the back. Toe set
to 1/16 out in front or zero, take your pic. 0 toe in rear. Caster is
non-adjustable. If you can get more camber in the front while remaining equal
side to side then do it. I've seen -1.6 as the most stock on Gbodys with your
suspension setup. I wouldn't go over -1.7 though. Also depends on how much of
a corner carver you are. 1.5 is a great setup. Just remember with the half
degree less in the back it will be neutral to slight oversteer.
-----------------------------------------------------------------------------

VACUUM AND TURBOCHARGER BOOST LINE
UPGRADING
General Instructions

Here are descriptions of the hardware we will use in most of our custom hot-rodding creations. These items are actually pretty common; you just need to know what to look for. I intend to add pictures to this page as soon as I can to further help you find the things you'll need. 

Vacuum line

This one is a no-brainer. You can find bulk vacuum line at any auto parts store. You can use those nylon lines which the factory gave us in conjunction with the rubber line; however the rubber line is much more durable. 

Vacuum tees
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Vacuum tees are small plastic connectors with three ends. They are usually in the shape of a letter T (hence the name) but can also be found resembling a letter Y. No difference. Look carefully when shopping for tees; some of them will have all three barbs of equal diameter while others may have barbs of different diameters. Be sure to get the correct tee for your specific application. These are also found at larger auto parts stores; you may also find them in many hardware stores and even lawn and garden places (look in the section for very small lawn sprinklers). 

Restrictor (or Orifice)

A restrictor is a simple vacuum connector with one twist: inside the connector is a brass insert with a small hole in it. The purpose of a restrictor is to delay the time required for vacuum (or boost) to travel through the connector. Why would you want to do this? In our case it helps speed turbo response. By now you've probably noticed that when you floor it the maximum boost level goes high and then settles back down to the preset level. This overshoot is called the boost spike. You can directly control the size of the boost spike by using a larger or smaller orifice in the restrictor: the bigger the restrictor's hole, the smaller the spike - the smaller the hole, the bigger the spike. 

Bleed valve
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Also known as a needle valve, a bleed valve can be anything from a cheap (some less than $1) plastic aquarium valve up to $20 precision brass item. They all work and which one you use is up to you. A bleed valve is used to bleed off pressure--think of it as a very small controlled leak. Where can you buy these valves? Pet stores. It may sound odd, but aquarium supplies are just the ticket. (Ask for gang valves and they'll point you to the right aisle.) Alternately, some of the larger home supply stores carry these things as well. 

How does a bleed increase your performance? Easy--it directly determines what level of boost is generated in your intake manifold. Our cars run a vacuum/pressure "feed line" from the intake to the wastegate actuator. If you were to run full boost pressure to the actuator, your boost would always stay low (about 7 psi. max) because this pressure would blow open the wastegate and prevent higher boost levels. Your car's stock computer raises the boost above this minimum by "bleeding" some of the air pressure out of this feed line through the opening and closing of the wastegate solenoid; cycling the solenoid reduces the amount of boost pressure in the feed line which then reduces the opening of the wastegate. If you manually bleed more air out of the feed line than the computer does, your boost level will go higher than the computer lets it go. That's all there is to it. 

Check valve
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A check valve is the air equivalent of a diode--they only let air pass through in one direction. I have found small plastic ones in the aquarium section of pet stores in my area; you may also find them at large hardware stores. 

Solenoid
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A solenoid simply directs air (vacuum or boost) from one tube to another. These are very common in cars. They are used by Dodge, Ch*vy, F*rd, and more; they're found in cars with and without turbos. Most of these solenoids have 3 hose-barbs sticking out of them; that's the kind you want. You can always blow through one barb; we call this the center barb. When the solenoid is off, the air you blow into the center barb will flow out one of the end barbs--this is called the off barb. When you apply 12 volts to the solenoid's 2 wires (it doesn't matter which wire is negative or positive), the air you're blowing into the center barb will now come out the other end barb--the on barb. 

Having trouble finding a solenoid to use? I always grab mine out of junkyard cars. If you can't find any in your local yards--or if you don't know what you're after--you could buy one from Dawes Devices.

Step 1: the most important change you can make.

If increasing performance is your desire, the first thing you ought to change is the computer. In fact, if you make only one change to your car this should be it. The Mopar Performance computer increases your maximum boost pressure, plus it eliminates the 'peak boost for only 10 seconds' and 'max boost only after 3000rpm' features. The computers can be purchased through most Chrysler/Dodge dealers for somewhere between $150 and $300 and installation is a simple 5-minute operation. Back when first introduced, the MP computers claimed to drop a full second off the 1/4 mile ET of your car. With the right car and the right driver, this might be possible; in the real world it is safe to expect an ET drop of .5-.7 seconds. 

At this point, a certain topic needs to be addressed: fuel injectors. There are some people who would have you believe that you need to go out and install bigger injectors when the stock computer is replaced with the MP model. This is simply not true. The MP computer has been programmed to use the stock injectors; installing larger ones will only give you worse fuel mileage, poorer idle characteristics, and less power. So unless you make major mechanical changes to your engine such as a ported head, hotter cam, oversize valves, and so on (and you won't make those mod's with recipe A) then save your money and your gas: leave the injectors alone. I ran my Shelby Charger for two years with all the mods featured in recipe A and I kept using my factory injectors. Nothing bad ever happened, I got great fuel mileage, and that engine ran perfectly with 150,000 un-rebuilt miles on it (including the original turbo). Enough said. 

One thing you may want to change, though, are your spark plugs. When I bought the MP computer for my TurboII Omni, a note was tucked in with it that recommended going two temp ranges colder, from a Champion RN12YC to an RN9YC. I'd pass this tip on to you and advise doing the same. (In case you are curious, you can take this one step further: the Super60 engine which dyno'ed at 305 HP and 315 ft/lbs was using R6YC plugs at the time, gapped to .025". Note, however, that these plugs were used only while on the dyno during long stretches of WOT operation. I would recommend sticking to RN9YCs on the street to avoid fouling the plugs.) 

Step 2: open up the air intake.

Now that you have the MP computer, the next logical change would be to install a free-flow air filter. K&N makes excellent hi-flow filters for this very purpose. If the stealth 'stock' look is important, or if money is a big concern, then a drop-in replacement will suffice; it would cost around $30 and installs in only a minute or two. 

If you have a little more money to spend, and if you don't mind having a modification visible to anyone who looks under-hood, I suggest installing a K&N cone filter instead. You may have to get creative in order to hook it up to the air inlet hose, but the results will be worth it. If you decide to do this, exposing the filter to outside air (rather than hot under-hood air) is of prime importance - colder intake air gives better performance. Also, be careful not to locate the filter where it may routinely get wet. The cone filter option may cost a little more than the drop-in replacement filter; the exact cost depends on the filter you select and how you mount it. Even so, I couldn't see it costing more than $60 at the very worst. 

Cool Air Induction
          Years ago I tested the temperature at the inlet of my modified stock 89 airbox. I had disconnected the air tube from the computer to the airbox, and I had enlarged the opening of the airbox. It was sucking in warmer under-hood air that way, but most of that extra heat was being pulled away by the intercooler, so I didn't really care. 
         Nevertheless I wanted to see what the temp of the air was at the inlet as a base reference for future mods. On a 60^ day I took a 7 mile cruise, and at the end of it I recorded 88^ at the inlet, for a 28^ rise over ambient. The temp sensor was right up against the pleats of the K&N air filter. 
         Later that week I recorded "cruise"  temps again. It was a 52^ day, and I recorded 80^ at cruise. I usually cruise with the cruise control set at 75 mph when I'm testing stuff. I saw 28^ over ambient at cruise once again. 
         Very recently I moved my intake to the left front space where my battery used to reside. This space is the recipient of a small round cool air inlet that originally had a tube on it running into the computer (to feed it air). The computer tube is long gone, the long computer inlet has been hacksawed off the computer, and cool air *theoretically* shoots into the "ex-battery-area" where I've placed my K&N cylindrical filter. I tested again, but this time I tested temps right in between the pleats of my relocated K&N, on the side facing the cool air hole, and on the side facing away from it. The filter is lying down where the stock battery used to be. 
         I cruised for 7 miles, and on the "cool side" of the cylindrical filter I recorded 2^ over ambient! Outstanding! I moved the temp sensor to the "warm side" of the K&N, and cruised home again... 5^ over ambient! This means that air in the filter is in the vicinity of 3.5^ above ambient, which is *far* better than I had hoped for. I didn't expect to see a big difference like that until I had sealed off the area with little walls under the hood. ...Which is great, because I didn't plan to make the little walls at all; I was moving the filter just to keep puddles from spraying water into it!. I've never experienced hydraulic lock up, and I don't want to start now! 
         I truly didn't expect to see a 20^+ temp drop from an un-sealed filter just sitting in the open where the battery used to be. Surprise! The only mod to that open area is cutting off a corner of the un-used battery tray, and drilling about 10 little 3/8" holes in the fender right near the inlet of the computer (under the filter). 

         Here's how I made a quick and easy low-buck 3" intake: I got the intake tube from an older 2.2 T1 car, maybe an Omni; I can't remember. The old style T1 intake tube is much larger internally than the newer 2.5 T1 intake tube. I mounted the larger intake tube over the same spacer ring that my K&N mounted onto at the turbo inlet. It has the same spacer, same clamp... sweet. I went to Home Depot and bought 8 feet of 3" aluminum flexible duct tubing for about $5. It will do 2 cars. I slid the end of the old T1 tube right into the metal tubing, and then put a ring of extra wide duct tape over the joint. I then used 3 tie wraps to REALLY hold the tape there forever. The other end of the metal tubing slips *right* over the K&N's inlet! A regular worm gear clamp holds it there. 
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 I'm not a fancy-parts worshipper, and had no intention of considering looks at all, but after all is said and done it actually looks fine. 
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If you haven't moved over your battery the space will be much tighter, but that aluminum ducting is VERY flexible, and does easy 90^ bends to go around things. You should be able to find a cooler spot than on the turbo inlet, where it seems to be 28^ above ambient at cruise (75 mph). 

INTAKE 
Extra clamps can aid flow, when placed properly. 
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The hoses balloon just a little under high boost, but even when there's low boost present, you still have the pipe edges hampering flow. 
The second clamp creates a smoother transition from rubber hose to metal tubing. I don't bother to use them when the flow is going the other way... 

Step 3: uncork the exhaust system.

After the computer and filter are in place, I would next suggest opening up the exhaust system. On my car, I chose to leave the catalytic converter in place. The factory pipe in front of the converter is 2.5" and is smoothly bent, but after the cat it drops to 1 7/8" out to the rear of the car. I decided to go for the best blend of economy and performance: 2.25" smooth-bent pipe from the cat back. I also did not install a muffler, choosing instead to just run the pipe to the bumper. 

Why did I choose 2.25" pipe? Because on my car (a Shelby Charger) space was kind of tight around the gas tank. I could have squeezed in 2.5" pipe but decided that 2.25" was sufficient for my needs. On larger cars (such as the Lancer or even the Daytona) it may be easier to install larger pipe. NOTE: I, like many people, was under the misconception that turbos do need some amount of backpressure to function properly. I have learned that this is not the case. So when it comes time to decide how large your exhaust pipe should be, I now say this: go as big as you want to. If 3" pipe fits and you've got the money, use it - it will provide the best performance. 

Why did I not use a muffler? I was at first thinking of going with a good free-flow muffler. But I realized that the muffler alone might cost near $100; at the time I had no idea which muffler was the 'good' one. Also, all the muffler ads show how their muffler flows "almost as good as a straight pipe" and that's when it hit me: if a pipe flows better and it is also cheaper, how can I lose? 

If you are worried about the noise, don't be. Yes, it is a bit louder but once the car is warmed up the difference is slight. (Remember, I'm still running a cat.) The most notable difference is at cold idle, where it has a nice sounding, throaty burble--louder but authoritative. Wide-open throttle is no big deal; the sound is just a rush of air. You see, the turbo takes a lot of starch out of the exhaust note so we can get away with it, even in strict 'noise ordinance' townships. Trust me, it is nowhere near as loud as a V8 with Cherry Bombs, nor does it sound like a farting bumblebee like all those Hondas and other imports with tiny displacement engines. 

But some of you out there are no doubt wondering: what if I need to run a muffler? Which one should I choose? The hands-down winner as tested by many serious 2.2/2.5 tuners has proven to be the Dynomax Race Magnum. Shaped like glasspacks, these things are available in 2.5" and 3" pipe diameter. Best of all, aftermarket performance houses (such as Summit Racing Equipment) offer them for around $35 each. A steal if you ask me. 

By now you must be curious: how much? In my case, this custom exhaust work only cost me $50 installed. I had made friends with the manager of an exhaust shop so he cuts me killer deals. (Two years later, he only charged $30 to do the same thing to the Omni! I recommend you make friends with a competent muffler shop in your area.) Your cost may be just a bit more but shopping around for price estimates will help keep the cost down. Important note if you decide not to use mandrel-bent pipe: when you have the shop bend your pipe, tell them to use a bigger shoe so as to prevent the pipe from crimping as it bends. The diameter will still decrease a bit (this isn't quite as good as mandrel bending) but the lack of crimps will help cut down on backpressure-creating turbulence. 

Stage 0 - preparation

Before you make a single modification, consider this step mandatory. Install two gauges in your car: a quality boost gauge and a Cyberdyne (or Intellitronix) air/fuel gauge (this is available at Summit Racing Equipment for around $30). While you have some flexibility in the first gauge--you can shop for one that appeals to you--there is no fooling around with the second one. A Cyberdyne/Intellitronix gauge is known and proven to read accurately and consistently, and that's why we need it. Install them wherever you prefer; just be sure to do it! 
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Why are we installing these gauges? The first one should be very simple to figure out - we will be tuning the car to different boost levels and we must always know where we are. The second gauge may seem less obvious, so let me explain. The Chrysler engine controls do not feature a mass airflow sensor. In normal driving this does not present a problem; the computer monitors the O2 sensor to decide how much fuel to inject. At WOT (wide-open throttle) things change; the computer no longer acknowledges the O2 sensor's signal. Instead it monitors various other sensors (throttle position, rpm, intake manifold pressure, etc) and then consults a preprogrammed look-up chart to decide how long to pulse the injectors. This is how our air/fuel ratio is determined at WOT. 

So let's say you make some hardware changes. You add a ported head, for example, or maybe install a hotter cam, a larger throttle body, or something else. Now there is more air flowing into the engine. The computer does not know this but can still compensate in normal driving from the O2 sensor's data. At WOT, however, it reverts to only injecting enough fuel for the stock hardware you used to have; your new hardware isn't programmed into the look-up tables. What happens to the engine in this situation? Your air/fuel mixture gets leaner, which causes combustion temperatures to climb. Once they get high enough, things start to melt. Literally. Pistons are typically the first things to go. Understand this point right now; engrave it into your brain: going lean is a sure ticket to an engine rebuild. 

Avoiding that situation is easy. Just install these two gauges and pay attention to them. The Cyberdyne gauge is a 10-segment LED of various colors; lights 9 and 10 are bright red. Only having the 8th light lit is too lean; if you go to WOT and that's all you see then back out of it immediately - save the engine for another day. Illuminating the 9th light is safe (and actually optimal for best-possible drag strip times) but some people feel a little scared living 'on the edge' like this. If you feel that way, fine; lighting the 1st light is richer (which causes combustion temperatures to drop) and thus safer. When #10 lights up you'll use a little more fuel than with only #9 lit; you'll also slow down a little bit but you definitely will not melt anything. How many lights should you aim for? Use this info and make your own call. Whatever you decide, be consistent and comfortable with it. For that reason, install these gauges while your car is still stock. Get used to how they work; see what the computer does when it knows exactly what is going on; impress your friends when they bum rides off you. Once you are completely comfortable and ready to go faster, proceed to Stage 1. 

Stage 1

Depending on the exact year and model of your turbo engine, it generates between 7-12 psi. (on average) of boost stock. The exact level you start at doesn't matter, though, because we are going to go higher. First, though, are a few simple changes that all together add up. Switch to a colder thermostat. 195^ is stock; switching to 180^ is an improvement but go with a 160^ if you can find one. Then drop in spark plugs that are two heat ranges colder, ie. go from a Champion RN12YC to an RN9YC. (If you decide to run another name brand of plug, go ahead... but DO NOT use Bosch Platinums!!! Their tips are prone to breaking down at higher boost pressures. Literally.) Next, visit an alignment shop and have them set a little toe-out up front (about 2/32") so that the wheels will pull straight ahead under acceleration. If the shop doesn't want to go out of their 'spec' range then have them set it right on the line, as close to that figure as they are willing to go. 

Another important thing to do at this point is to install an upgraded exhaust system (as mentioned in Recipe A). Decide how wild you want to go and then do it now. Why do this before upping the boost? Because on the average, just opening the exhaust system will allow for more boost to be made. You don't want to dial in your boost control, then open the exhaust, and then have to redial everything in (and this scenario will happen if you wait until later to open the exhaust) so just go ahead and take care of it now. Besides, it sounds cool. 

And now for the fun part: upping the boost. Stage 1 calls for a target boost level maximum of 12psi. To achieve this boost level we are going to set up a two-stage boost control. Read the instructions carefully in order to install the valve properly; be sure to consult the diagram as well to eliminate any confusion. Once you understand what is going on it is actually quite easy to do; don't get discouraged. 

1. Remove the hose coming out of the wastegate actuator can and plug the hose. Find a source of manifold pressure/vacuum (at the turbo's output barb if your turbo has one, or else from the intake manifold itself) and run a new short rubber vacuum line directly from this source of manifold pressure to your wastegate actuator can's hose barb. 

2. Test-drive the car. If you've only got 5 to 7 psi. of boost, things are good. Now you have to find the restrictor. It's in the wastegate solenoid vacuum lines that you just rendered useless when you unplugged the hose from your turbo, OR it might be in a tube that comes straight out of your turbo. 

3. Cut your new rubber line in half, then reconnect it back together using the restrictor. Now you have a direct tube from intake manifold (or turbo output barb) to the wastegate actuator can hose barb, with the restrictor in the line, right? Good. 

4. Mount a solenoid under-hood as close to your vacuum source and wastegate as possible. 

5. Cut your new rubber line in half again between the restrictor and the wastegate actuator can. Get a vacuum tee and push the two tubing halves you just cut onto the tee. That leaves one barb of the tee open. Mount a check valve to the open barb so that it lets air blow out but won't let air get sucked in. (Make sure you point it the right way!) With short rubber tubing, connect the other end of the check valve (the unconnected end) to the center barb of the solenoid. 

6. Now get one of your bleed valves and crack it open SLIGHTLY, so you can BARELY blow through it. With another short piece of tubing, connect this bleed valve to the solenoids off barb. (You may elect to just leave this bleed valve closed entirely; if so, you can simply plug this barb.) This is the low-level valve. Then crack the other valve open, so that you can blow a LITTLE more air through it than the first one. Connect this valve to the solenoids on barb. This is the high-level valve. 

7. Install a single-throw single-pole toggle switch (a simple on-off toggle) in a convenient place on your dash. Ground either one of the toggle's two wires on or near your dash. Solder a long extension onto the other toggle wire, shrink-wrap it, and run the wire through the firewall. Under the hood, connect this wire to either one of the solenoid's wires. Take the only remaining solenoid wire and run it to a positive source that is only live when the car's on. (Placing a small 1-amp inline fuse in this wire is a good idea.) That's it, you're done! 

Here's how it all goes together: 
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Here's a Wide Open Throttle Switch that's just a cheap "on-off" microswitch. Even Radio Shack has them. This little switch allows you to switch from low to high boost automatically whenever you floor your car. It can turn on a relay to activate a booster fuel pump, or anything that you want on only when at WOT. 
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Now you dial it in. Take a ride and nail it in a higher gear (so that you can stay in full boost for a little while) with the toggle switch off. Note what boost level is produced. Then, while still under boost, flip the toggle on. Your boost level will immediately jump to a higher level; note this level of boost as well. If you SLIGHTLY opened the second bleed valve, as instructed, you won't hit over-boost cutout; if you do happen to hit cutout then just make a mental note of it. Now let out of the throttle. 

You'll have 2 boost level settings, say 7-8 psi. & 11-12 psi. All you need to do is adjust each valve until each boost level is where you want it; the more one of the valves is open, the higher that particular level of boost. For simplicity, leave the toggle switch off and work on only the low level until it is where you'd like it (7 psi. works very well), then leave the switch on and keep adjusting only the high setting until you get it dialed in to 12 psi. Be sure to read your Cyberdyne air/fuel gauge during this adjustment process (and read your spark plugs after you are done) to make sure you've got enough fuel. Remember: going lean is a sure ticket to an engine rebuild. 

How do you read your spark plugs? Here are some guidelines. Install a new set and then go for one WOT pass down a back road. Now pull each one out (be careful not to burn yourself!) and look very closely. You want to see sharp corners on the electrodes and no "salt & pepper" on the center porcelain insulator (salt = tiny melted aluminum globs, pepper = carbon deposits that have "splashed" onto it). If the electrodes have sharp corners before a run and rounded corners afterwards, you're probably lean; add fuel. Salt and/or pepper is probably from detonation; retard timing, or lower compression. Cracked porcelain is definitely from detonation; retard timing, or lower compression significantly (such as with a Headsaver gasket by Fel Pro). Real dark porcelain = too rich; take some fuel away. Grey porcelain = good; yellow porcelain = gasoline additives; rust-colored porcelain = 104 octane booster. 

Anyway, back to our setup. The beauty of it is this: you can come out of the hole like gangbusters without burning your tires up (at 7 psi. or so), then flip the toggle on to 12 psi. after you've already launched. With this launch technique, the boost will not spike to cutout! Flooring the car on "low", then flipping on the toggle after you already hit your "low" boost setting, will raise you to your 12 psi. setting while nearly eliminating spiking. This simple high-low switch knocked .2 seconds off the Acclaim's launch and stopped the boost spiking. Launch hard on 7 psi., flip it to 12 psi. about 20 feet out, and you will burn less rubber while also running faster. Once you get the hang of using the switch, you should really improve those low-traction stoplight street launches that tend to fry your tires right now. 

Sneaking up on 12 psi. very gradually while keeping an eye on things (ie. - checking your plugs for signs of detonation) is the key to success. The disaster stories you hear about bleed-offs are usually caused by people with dirty fuel filters or weak fuel pumps, or those who jump the boost up all at once, or those that never check their gauges or plugs. 12 psi. of boost is well within the parameters of your computer and is harmless IF your fuel system is healthy. 

To see if your fuel system is OK, connect a fuel pressure gauge to the Schrader valve on your fuel rail, run the gauge tubing to your windshield, and tape the gauge to your windshield wiper facing the driver. Run high octane unleaded (92-94). At wide-open throttle @ 12 psi. of boost, in 3rd gear, at 4,500 to 5,000 rpm, you should see 67 psi. of fuel pressure (55 psi. over 12). If so, you've proven to have pump capacity and a clean fuel filter. When reading your spark plugs, make sure you don't have one cylinder way leaner than the others. If you can't read your plugs because they're all white, add just an ounce or two of 104+ octane booster. Go for a ride, and when you come home you'll be able to see a rusty color on one side of each plug. If one plug has a lot less color on it, forget about running high boost until you have even fuel delivery. 

Summary

The cost of Stage 1 mods (including Stage 0) is at most $125 and even then it is only that high if you get raped by the alignment shop; the bleed hardware ought to set you back less than $10. What sort of performance improvement results? In the case of Gus, his bone stock automatic 1989 Acclaim dropped a full second off its ET, going from 16.99 @ 78.74mph to 15.99 @ 82.82mph, and that was with no exhaust modifications. So there you have it - chop an easy second off your time slip just by taking matters into your own hands. 

Stage 2

Okay, so you've been running 12psi for a few weeks now. You've gotten used to the power - now you want more. Here is the next step. 

The next thing to do is remove the balance shafts from the engine, assuming you have them. These shafts are used to counteract the vibration and buzziness, which is inherent in a four-cylinder engine. They are rumored to cost a stock 2.5L TurboI 14 horsepower. Well, we can't have parasites like that now, can we? Once the shafts are out the engine will still run fine; it will just transmit a little more vibration to the rest of the car. This is harmless. 

An added benefit to yanking the balance shafts is less obvious: it lightens the car. Weight is the natural enemy of speed and lighter is always better (at the dragstrip, anyway). For front-wheel drive cars, though, keeping the majority of the weight up front is critical for traction when launching. We have just lightened the nose of the car, so how do we restore (or enhance) the front-rear ratio? Removing at least an equal amount of mass from the rear of the car is the answer. What to remove? Start in the trunk/hatchback and gut it. Sound deadener, carpet, and spare tire, anything that isn't part of the car itself. Just for curiosity, weigh all this stuff once it is out of the car - it may surprise you. 

Lastly, we will again increase the boost pressure a bit. However, we will now be hitting the computer-enforced limit of 14psi (and beyond). We need to stop the computer from fighting our efforts. A pop-off/bleed setup attacks this problem pneumatically; Gus wrote a great web page on various ways to raise your over-boost cutout point. 

Now that the computer will not shut down on us, we are ready to increase boost pressure again. Our target level for Stage 2 is 15psi of boost. To get it, we will adjust only the high-level bleed valve just as we did in Stage 1. Remember to JUST BARELY open the valve further than it was, always in small increments, until the desired level is reached. As always, keep reading your air/fuel gauge to ensure that there is enough fuel in the mixture. Even though we are going over 14psi, the computer is programmed richly enough that we should be okay (unless your particular fuel system is weak--see Stage 1 for troubleshooting tips). Once you are dialed in at 15psi, you should again park the car and read the spark plugs like we did before. If the plugs say that all is well, you're done with Stage 2. 

Summary

How much more performance can we expect now? With Gus and his Acclaim, he dropped from 15.99 @ 82.82mph (his Stage 1 best) to 14.93 @ 91.35mph. Again, another full second chopped off the ET, just by knowing how the process operates and how to work with it. (It should be noted that at this point, Gus did open his exhaust system somewhat - but we already did it in Stage 1. Also, you will not see quite as big a gain if your car didn't have balance shafts.) Keep an eye on that Cyberdyne gauge and read your spark plugs, and you'll have safe, reliable performance. 

Stage 3

Now we're really getting serious. In order for any further modifications to be as effective as possible, it is time to add an air-to-air intercooler. If you already have an intercooler but it is the smallish stock one, you may consider upgrading to a larger, more efficient one. When it comes to making power, intercooler size does matter: go as big as you can fit in the car. 

There are two general methods for intercooling: have one custom made to your specifications or else scrounge one up and find a way to make it fit. If you want to have one made, there's only one place you should call: Spearco. This method may cost you--some Shelby enthusiasts have laid out around $500--but the result will be unparalleled from a performance standpoint. Would you rather try your luck at the local junkyards? Go for it; just remember to get the largest intercooler you can lay your hands on. Hey--some guys have even stuffed a Cummins diesel intercooler in their cars! Once you do figure out which intercooler to use and where to mount it, you'll have to plumb it into your intake system. Creating your own intake system is actually pretty simple, though, if you know the right tricks. 

Whichever intercooler you install, be sure to expose it to cool outside air. In other words, mount it in the nose of the car ahead of the radiator. (Mounting an intercooler in the hot engine bay is a bad idea, performance-wise.) Be sure a healthy amount of air can flow through the intercooler's fins; design some sort of shroud or air dam if necessary. 

Important tip: when adding an intercooler to a blow-though turbo system (where the intake air exits the turbo before passing through the throttle body) it is important to add a blow-off valve just before the throttle body. A blow-off valve is designed to open during vacuum, preventing compressor surge. You can use a stock one like I did; just insert a short piece of exhaust pipe with a flange welded to it. Be sure to cover the vent tube with some sort of filtration material since air will be drawn in through this opening at certain times. You can make it look nice by adding a small K&N filter; I just tie-wrapped a scrap piece of cloth for the time being. 
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Now that we have an intercooler you'll need to pay close attention to your Cyberdyne gauge. Most Shelby enthusiasts have learned that the stock computer calibration will still deliver an adequate fuel supply for an intercooler at 14psi but each case might be different. If you need to add more fuel there are many ways to do so; check out Gus Mahon's fuel page, which lists many of your options. 

Summary

What can we expect now? Hard to say. Your performance will certainly increase but the exact difference depends on the intercooler you choose, how you mount it, and so on. Follow the tips outlined in Stage 3 and you'll be sure to achieve the maximum possible gain.

On a turbocharged car the level of boost you run is a direct influence on the amount of power you make. To that end, many enthusiasts have tried all sorts of ways to up the boost pressure. Here is a proven method that is as simple and cheap as it gets yet is also very reliable. Installing a quality boost gauge is something you should do first. Installing an air/fuel gauge, reading your spark plugs, and all other safety recommendations mentioned in Recipe B is a good idea but not absolutely necessary; upping your boost by only 2 psi. is within the limits of your computer and should never cause any trouble unless there is some sort of hardware failure (bad fuel pressure regulator or some such occurrence). 

How does a bleed increase your performance? Easy--it directly determines what level of boost is generated in your intake manifold. Our cars run a vacuum/pressure "feed line" from the intake to the wastegate actuator. If you were to run full boost pressure to the actuator, your boost would always stay low (about 6 psi. max) because this pressure would blow open the wastegate and prevent higher boost levels. Your car's stock computer raises the boost above this minimum by "bleeding" some of the air pressure out of this feed line through the opening and closing of the wastegate solenoid; cycling the solenoid reduces the amount of boost pressure in the feed line which then reduces the opening of the wastegate. If you manually bleed more air out of the feed line than the computer does, your boost level will go higher than the computer lets it go. That's all there is to it. 

Here's the procedure: 

1. Remove the hose coming out of the wastegate actuator can and plug the hose. Find a source of manifold pressure/vacuum (at the turbo's output barb if your turbo has one, or else from the intake manifold itself) and run a new short rubber vacuum line directly from this source of manifold pressure to your wastegate actuator can's barb. 

2. Now you have to find the factory restrictor. It's in the wastegate solenoid vacuum lines that you just rendered useless when you unplugged the hose from your turbo OR it might be in a tube that comes straight out of your turbo. 

3. Cut your new rubber line in half, then reconnect it using the restrictor. 

4. Prepare your bleed valve by closing it all the way and then opening it very slightly. You should just barely be able to blow through it at all. 

5. Cut your new rubber line in half again between the restrictor and the wastegate actuator. Get a vacuum line tee and push the two tubing halves you just cut onto the tee. That leaves one barb of the tee open. Mount a check valve to that open barb so that it lets air blow out but won't let air get sucked in. (Make sure you point it the right way!) Now get your bleed valve and, with short rubber tubing, connect it to the open end of the check valve. 

Here's what it looks like: 
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Now you dial it in. Take a ride and nail it in a higher gear (so that you can stay in full boost for a little while). Note where the boost levels out. If it isn't quite 2 psi. more than stock then pull over, crack it open ever so slightly more and try again. If the boost level is too high then close the valve slightly. Go back and forth until you get it set just where you want it; after that you're done. 

NOTE: You can directly control the size of the boost spike with your restrictor: the bigger the restrictor's hole, the smaller the spike; the smaller the restrictor's hole, the bigger the spike. Be careful, though; if your restrictor is too small you may spike all the way to cutout. 

Here is a proven method that is simple and cheap yet also very reliable. Installing a quality boost gauge is something you should do first. Also installing an air/fuel gauge, reading your spark plugs, and all other safety recommendations mentioned in Recipe B is a good idea but not absolutely necessary; upping your boost by only a few pounds is within the limits of your computer and should never cause any trouble unless there is some sort of hardware failure (bad fuel pressure regulator or some such occurrence). 

NOTE: it would be wise to read through the instructions a few times, then look under-hood and figure out where you'll mount everything before you blindly start snipping vacuum line. This way you can intelligently cut your vacuum lines to the proper length and minimize your frustration and financial loss. (Not that vacuum line is terribly expensive....) 

Here's what to do: 

1. Remove the hose coming out of the wastegate actuator can and plug the hose. Find a source of manifold pressure/vacuum (at the turbo's output barb if your turbo has one, or else from the intake manifold itself) and connect a new short rubber vacuum line directly to this source of manifold pressure. 

2. Now you have to find the factory restrictor. It's in the wastegate solenoid vacuum lines that you just rendered useless when you unplugged the hose from your turbo OR it might be in a tube that comes straight out of your turbo. Once you find it, plug it into the open end of the vacuum hose we just attached to the intake manifold. 

3. Add another chunk of vacuum line to the other end of this restrictor. At the open end of this second chunk install a vacuum tee. 

4. Prepare your bleed valve by closing it all the way and then opening it very slightly. You should just barely be able to blow through it at all. 

5. Attach another short piece of vacuum line to one open barb on the vacuum tee we installed in step #3. At the other end of this vacuum line mount a check valve so that it lets air blow out but won't let air get sucked in. (Make sure you point it the right way!) Now get your prepared bleed valve and, with short rubber tubing, connect it to the open end of the check valve. 

6. Get a solenoid and connect a length of vacuum line from its center barb to the wastegate actuator. 

7. Cut your first vacuum line in half between the restrictor and the intake manifold and reconnect it with a vacuum tee. With another piece of hose connect this tee's remaining nipple to the on solenoid barb. Then immediately cut this line in half and reconnect it with another vacuum tee. 

8. Get a 12-volt pressure switch that is calibrated for 14psi. Connect the pressure switch's vacuum barb to the open barb on the vacuum tee in step #7. 

9. Take one last chunk of rubber line and connect the solenoids off barb to the only remaining open nipple of the tee we installed in step #3. 

10. Finally, connect the electrical wires. Attach one wire from the solenoid to a clean ground. Connect the other one to the electrical output wire from the pressure switch. Lastly connect the pressure switch's electrical feed line to a reliable 12-volt line (adding a small fuse is a good idea). 

Here's what it looks like: 
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Now you dial it in. Take a ride and nail it in a higher gear (so that you can stay in full boost for a little while). The boost should quickly peak and then gently level off. For this setup, a desirable target boost level would be 11-13 psi. Make slight adjustments to the bleed valve until the boost settles where you want it. For faster spool up, swap in a restrictor with a smaller orifice (or even use two normal ones in line).

Over-boost Eliminator & Turbo Response Kit

Here are instructions for creating a simple electronic over-boost shutdown eliminator. (NOTE: this setup is designed for those who want to run no more than 14psi of boost.) It also has the added function of a turbo response kit--the wastegate will no longer begin to bleed off pressure until your peak boost level is reached. While this setup will not actually create any more peak power compared to already running 14psi of boost, it will create more low-to-midrange horsepower and cause your car to accelerate more quickly and consistently. 

NOTE: all the safety warnings found in Recipe B apply here as well. Pay attention to the gauges you've installed, be sure to read your plugs after getting dialed in, and so on. 

Here's the dirt: 

1. Remove the vacuum hose coming out of the wastegate actuator and plug it. Find a source of manifold pressure/vacuum (at the turbo's output barb if your turbo has one, or else from the intake manifold itself). 

2. Permanently mount a solenoid under-hood as close as possible to your vacuum source and the wastegate actuator. 

3. Get a new rubber line and connect it from the intake manifold (or turbo output barb) to the on solenoid barb. Then immediately cut this line in half and reconnect it with a vacuum tee. For the moment, leave the last barb of the tee empty. Now take another length of rubber line and attach one end to the wastegate actuator's hose barb; plug the other end onto the center solenoid barb. 

4. Get a quick-release 12-volt pressure switch that is calibrated for 14psi (such as NAPA's adjustable one, part number 701-1577). By definition, "quick-release" means one that will quickly turn off once its feed pressure drops below 14psi--hopefully within 1psi of 14. If your pressure switch doesn't shut off until pressure goes below 6psi, for example, then you need a better one. Connect the pressure switch's barb to the open barb on the vacuum tee in step #3. 

5. Finally, connect the electrical wires. Attach one wire from the solenoid to a clean ground. Connect the other one to the electrical output wire from the pressure switch. Lastly connect the pressure switch's electrical feed line to a reliable 12-volt line (adding a small fuse is a good idea). That's it, you're done! 

Here's how it all goes together: 
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What have we done? We have bypassed the computer's wastegate solenoid altogether. The wastegate itself operates on the pressure 'fed' to it by the wastegate solenoid; it uses this pressure open the wastegate (which is spring-loaded closed) just enough to regulate boost. However, the computer is programmed to start opening the wastegate as soon as boost is created; by 3 or 4 psi. the wastegate solenoid begins to slow down the rate of boost gain even if you are at WOT. 

Our setup is different. We don't let the wastegate see any pressure until the desired peak is reached; at that point the full amount of pressure is suddenly released to the wastegate, allowing it to open. This would instantly cause our boost level to drop, but we are using a quick-release pressure switch that instantly shuts off once pressure drops below 14psi. With the pressure switch off the solenoid also turns off and the boost level begins to rise again; the process repeats itself over and over, indefinitely holding approximately 14psi of boost until we back out of the throttle. Tah-dah! Bet you didn't think making your own wastegate solenoid setup was so easy

Using a Grainger valve to control boost

Hero of turbo Dodge owners everywhere, Gus Mahon had mentioned the use of a Grainger valve (so called because they are purchased from Grainger even though other shops sell similar pressure valves) to control boost. After hearing him explain the procedure, I decided to try one out and see how it works. The results are so pleasing I decided to make my own page showing you just how to set one up. 

To start, go to Grainger and buy the right brass pressure relief valve, part number 5z763. (The same valve is also available from McMaster; ask them for part number 48935K25.) Grainger typically sells only to businesses, though, so you may need to do this through your work or some other creative way. I was lucky; my dealership has an account there so I could just drop their name, pay in cash, and off I went. You'll also need two vacuum tees and a couple small chunks of vacuum hose. 

Once you've got the valve, it's time to modify it to suit our needs. You'll see it is a simple two-piece design that screws together and has a lock ring to hold it in one position. Inside is a spring and ball. Remember those high school physics lessons about springs and their resistance? You're about to love that whole principle! 

Begin by separating the halves. See the ball and spring? Set them aside in a safe place. 
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Take one vacuum tee and cut off two of its barbs; be sure to cut such that the barbs are as long as possible. (Saving the third barb for the next time you modify a Grainger valve is a good idea.) Now get a drill and find a bit that just matches the outer diameter of the hose barbs. Gently bore out the holes at both end of the valve so that the vacuum tee barbs will fit inside. (NOTE: use caution when drilling the end with the red sealant--drill only deep enough to allow the barb to seat properly. Drilling all the way through may prevent the steel ball from seating properly, allowing blow-by.) When finished drilling, be sure to completely clean them so as to eliminate all the shavings and dust. Follow up by using rubbing alcohol to remove your skin's natural grease from the brass ends. 
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Now get some two-part epoxy (I used J-B Weld's new J-B Kwik fast-setting stuff--found it at Wal-Mart) and mix up a small quantity. Apply a bit to the hose barb end (be sure not to get any inside the barb!) and gently insert the barb into the valve's hole. Repeat the procedure with the other brass end, then let both pieces sit overnight to fully cure. 

Once the epoxy has cured, reassemble the valve with the ball at the other end (in other words, put the ball toward the red thread sealant). Once it is together it ought to look something like this: 
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From here it's a simple matter of attaching a small chunk of hose to the knob end, then attaching your second vacuum tee. To one of the open tee ends attach another small piece of hose that has your stock restrictor at the other end. Now the whole assembly will look like this: 
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All you have to do is install the whole thing under-hood. To make this as easy as possible, I just disconnected the two vacuum lines from my car's stock wastegate solenoid and attached them directly to the Grainger assembly; the manifold source feed connects to the threaded end (look at the red arrow in the picture below) while the output to the wastegate attaches at the vacuum tee. (If you've not yet done so, remove the stock restrictor in the vacuum line that goes to your wastegate--the only restrictor we need to use in this setup is the one we installed in the picture above.) Note that the restrictor doesn't attach to anything; it is left open to the atmosphere and acts as a relief for the pressure that is left in the wastegate when you quickly lift the throttle. It needs no filter since it never sees vacuum. 

[image: image72.jpg]



Now for the final fun: dialing it in! To begin with, leave the brass valve just barely screwed together and go for a short WOT run. The boost level will rocket to a certain amount, then instantly settle there. If the amount is less than desired, just shorten the valve a bit. (I unplug the source feed, loosen the lock ring, adjust the valve, tighten the lock ring, and then reconnect the feed line.) With a little trial and error you can dial it in very near your car's cutout point; once there, you'll never have to fiddle with it again. Set it and forget it! 

I think it goes without saying, but just in case: installation of this valve requires the good sense to manually monitor your air/fuel ratio. Since we've taken control of the boost level, the computer cannot do anything about it. Be sure to install a Cyberdyne gauge and pay attention to it. Reading your plugs after the dial-in procedure is also a good idea--avoid detonation at all costs
Two-Stage Bleed with Over-boost Eliminator

Here are instructions for creating a two-stage bleed setup, which also prevents over-boost shutdown. Two-stage boost control gives you the option of launching on low (normal boost) to keep the tires from spinning; once underway you then switch to high for maximum power. Launching on high will spool up your turbo quicker than normal but this will require lots of traction to prevent wheel spin. If you want really quick spool-up, you can use a smaller than stock restrictor. 

NOTE: all the safety warnings found in Recipe B apply here as well. Pay attention to the gauges you've installed, be sure to read your plugs after getting dialed in, and so on. 

Here's the dirt: 

1. Remove the vacuum hose coming out of the wastegate actuator and plug it. Find a source of manifold pressure/vacuum (at the turbo's output barb if your turbo has one, or else from the intake manifold itself). 

2. Get a pair of solenoids and mount them under-hood as close as possible to your vacuum source and the wastegate actuator. 

3. Get a new rubber line and connect it from your vacuum source to the off barb of solenoid A. Then cut this line in half and reconnect it with a restrictor. Next, cut the line in half again between the restrictor and the solenoid and insert a vacuum tee. To the last barb of this tee attach a short length of hose; at the other end add a check valve (being sure that air blows out from the tee, not back into it). With another short length of rubber line connect the open end of the check valve to the center barb of solenoid B. Using short pieces of tubing attach a bleed valve to both the on and off barbs of solenoid B. 

4. Cut the original vacuum line (the one going from the vacuum source to the restrictor) in half and reconnect it with a vacuum tee. Add in another piece of vacuum line from the remaining barb of the tee to the on barb of solenoid A. Then cut this last piece of line in half and reconnect it with another vacuum tee. Lastly, connect the remaining barb of this tee to a quick-release 12 volt pressure switch that is calibrated for 14psi, such as NAPA's adjustable one (part number 701-1577). By definition, "quality" means one that will quickly turn off once its feed pressure drops below 14psi. If your pressure switch doesn't shut off until pressure goes below 6psi, for example, then you need a better one. 

5. Finally, connect the electrical wires. Attach one wire from each solenoid to a clean ground. Connect the remaining wire of solenoid A to the pressure switch's output line. Lastly connect the pressure switch's electrical feed line to a reliable 12-volt line and run the last line from solenoid B to a switch mounted inside the car (adding a small fuse to these two power lines is a good idea). 

Here's how it looks when you're done: 
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Now you need to dial in the bleed valves; we do this like in Recipe B. Leave your in-car switch in one position and adjust its bleed such that the maximum boost level is where you want it, then flip the switch and adjust the other valve in the same manner. Now you have two-stage boost control at your fingertips. 

What does all this do for us? We've got the benefits of a two-stage setup without the possibility of hitting over-boost shutdown. We can set low to give as much power as the tires can handle without spinning wildly, and we can set high to just under 14 psi. without bumping into cut out. 

We can now use a smaller than stock restrictor, or even two restrictors right in a row, to spool up the boost quicker than normal without huge spikes. If a Zener diode or MAP bleed is used to raise cut out, a high spike could go REALLY high without this anti-spike setup and cause disaster. With the anti-spike setup, there's no way to boost too high by accident; peak boost won't go above where you set the pressure switch.
Adding an extra fuel injector

Take a look under-hood of Clifford: 
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Look close and you'll see quite a few things which weren't put there by the factory. My latest additions are the 5th injector and the pressure switch, which controls it. While Gus has a page on adding an extra injector and Gary Donovan has one as well, their pages don't quite tell the whole story. Indeed, I had a few small but important questions about the procedure and I did lots of asking before proceeding with the operation. Now that the job is complete and functional I want to share the how-to with all of my internet-friends. Here's a rundown. 

Part I: the fuel hardware
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The first thing you'll need to do is make a custom brass tee to send some fuel over to the injector. I went to a local hardware store and bought a tee with three 1/4" threaded fittings, plus two 5/16" barbs and one 3/16" barb. I put some Teflon tape on the threads and screwed it together nice and tight. (Be sure to put the right barbs in the right place!) Once together it is installed in the fuel hose, which feeds your fuel rail--it's the hose that is 5/16" in size. Be sure to use clamps which are in good condition; we don't want any leaks. 
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Now we install the injector itself. This is simply a run-of-the-mill cold start injector out of a junkyard Saab; it differs from normal injectors in that it doesn't pulse--it's either flowing constantly (on) or not at all (off). This is the style of injector you must use. Normal "pulsing" injectors will not supply a constant fuel flow and the resulting sporadic fuel delivery will cause detonation and destroy your engine. 

In your metal intercooler pipe, drill a hole that is barely larger than the injector's nozzle--six inches in front of the throttle body is ideal. Temporarily put the injector in place, use its flange to mark where the screw holes go, then remove the injector and drill those holes. Once the holes are ready and the pipe has been thoroughly cleaned of metal shavings, place a half-inch piece of 5/16" fuel hose over the tip of the injector and install it permanently--the small piece of hose will compress and conform to the shape of the pipe making an airtight seal. Sheet metal screws will do the job perfectly; I even went so far as to add a very small dab of RTV for these screws to ensure a good seal but this is overkill so long as you don't drill holes, which are too big for the screws. Now that the injector is mounted, plumb in the fuel hose from the 3/16" barb of the brass tee. 

Part II: the pneumatic hardware
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You need to mount a pressure switch to control the injector. (Go to NAPA and ask for NAPA part# 7011577. This corresponds to a Hobbs pressure switch #76052 which is a single circuit 5000 series normally open 2 terminal switch. It is factory set to 15 psi. but adjustable 14-24 psi.) I decided to tee into the line for the fuel pressure regulator; I felt this was safe since there will be no bleed-off of pressure. I mounted my pressure switch to a bracket on the firewall above the intake manifold. This left a short piece of tubing to plumb it in. 

Speaking of pneumatics, you don't install an extra injector unless you're going to run more than 14 psi. of boost. And if you're going over 14 pounds then you'll also need to trick the MAP sensor. My solution was to install a cutout raiser as Gus describes on his web page. I did make one deviation, though: rather than epoxy a plastic tee onto the valve I bought a brass barb, which screws onto the valve. This way I'd have no chance of messing up the machined seat for the brass ball inside the valve. See the difference in the pictures below--Gus shows his way on the top while my method is on the bottom. 
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Part III: wiring it all in
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Now all you need to do is wire everything together. The injector has two wires and polarity does not matter--feed 12v to one and ground to the other and you'll get fuel. I attached one wire to a constant 12v source; this line contains a 1-amp inline fuse for safety. I then connected the other injector wire to one of the terminals of the pressure switch. The switch's second terminal is connected to ground. When the threshold pressure is reached the switch closes and sends ground to the injector, turning it on. Once pressure falls below the threshold, the switch opens and the injector shuts off. 

For neatness sake, I used as much of the injector's wiring as I could. When you remove a cold start injector from a junkyard car try to cut off as much of the harness as you can--you'll appreciate it later. 

Part IV: dialing it all in!

Now all that's left is making it all work. Gradually raise your boost level one pound at a time; make sure your fuel gauge says all is well. If you hit cutout adjust your raiser very slightly and try again. After a bit of experimentation you should get dialed in to your target boost setup. Once you do, be sure to read your sparkplugs to confirm everything is okay. If it is, you're all set!
SHORTENING THE SHIFTER 3”

1) Knock the cotter pin out of the side of the shifter with an awl or center punch, and remove the spring and white plastic stick, as well as the reverse lockout ring and shift knob. All you should have left is the bare metal tube, the pivot ball, and the cable connection sticking off the bottom. 

2) There is a C-clamp that holds down the top of the spring, use a screwdriver or pliers to get it off. 

3) The distance from the groove for the C-clamp to the shoulder that the shift knob sits on is almost exactly 4". I had the welder cut out 3" centered between these two locations. 

4) The tube of the shifter is nice thick metal. Chamfer the ends of the pieces such that when you put them back together (minus the 3" of tube) they form a valley all the way around the cut. This is to hold the metal of the weld. Tack the two pieces together, and then fill in the groove all the way around. 

5) Grind the weld flush with the tube all the way around, then sand until smooth. Paint if you like, you won't really see much of the stick. 

6) Put the reverse lockout stick, spring etc. back together except for the cotter pin. You need to make a new hole in the plastic stick for the pin. In taking out exactly 3" of the stick, it makes the last fat plastic bead on the stick line up almost perfectly with the cotter pin hole. Make sure this is so by looking through the hole. You can either try to drill the new stick's hole through the cotter pin's hole, or you can put the stick in a vise and drill it there (which is what I did). Be CAREFUL! Start with a very small bit to make a pilot hole, then work your way up. The plastic is soft, and the hole you need to make won't leave much material on the sides. Take your time. 

7) Reassemble the lockout, and test fit the cotter pin. It should take some force to push it into the new hole, but you shouldn't need to hammer it in (it will split the stick). 

8) Reinstall the stick into the console, and attach the cables. Go for a drive with the console off, and check to make sure the cables are adjusted properly. Readjust as necessary

¡¡CLEAR TAIL LIGHTS!!

well here’s how to do the clear taillights...

1. when you open up your trunk, you should see a black "lid" above the taillights. remove that. then remove the back of the trunks plastic covering the taillights (directly behind the taillights). 

2. 2.  then there are about 4 bolts holding on each taillight 3 can be removed from on top, and 2 are removed from behind... 
3. 3.  then disconnect the taillights from the body... 
4. 4.  get a hairdryer and melt the stuff that holds the taillight together(its black) don’t pull it apart too hard or you'll snap it...trust me, I did! 
5. 5.  once you have opened the taillight, break the red plastic out only, be careful not to wreck the clear part or the reverse light or the red line that goes across... 
6. 6.  lastly buy red bulbs or these red lenses covers that I found at a hardware store and place those on and glue the pieces back together!
Build Your Own Air/Fuel Gauge

Rather than dumping big bucks for something like this, grab your soldering iron and build your own!

Parts Required: 

· LM3914 - Bar-Dot display chip 

· 10-seg LED Bar display (or 10 of any LEDs) 

· 1k resistor 

· 2 x 10k trimpot 

I got all of these parts from a place called "Active Components", for just a few dollars. Don't bother going to Radio Shack, they've dropped all these pieces. I recommend that you seek out an electronics wholesaler in your area, the prices will be lower than retail stores (if they grumble about the quantities, try the magic word "prototyping". Convince them that you may need thousands of these in the next few weeks).

You do NOT need a voltage regulator, precise 1% resistors, or anything else expensive. You might want to get a small box to put it in... although in my 87 Daytona there are two ideal spots already in the car. Underneath the seatbelt light between the speedometer and tachometer is a perfect slot, and at the bottom of the tachometer where the "up-shift" light would go is also a rectangular space that will work perfectly.

I used reasonable quality multi-turn trimpots. You only need one, the one labeled "R_LO" is optional and lets you determine the lower range for the meter. If you just want the lower range to be 0.0, connect pin 4 to ground.

Here's the schematic... use this to determine which pins connect to where:
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It is possible to solder the chip right to the back of the 10-segment LED display. Bend the + pins of the display inward if you do this, then solder them all to a single wire. The resistor fits in between the display and chip. I also filled the whole sandwich with silicone seal, which ought to be good mechanical protection.

Note that you can use a 4.7k resistor if you want the brightness to match your dash lights. This will be too dim for daytime use, though. Consider putting a switch on the + wire, so you can turn it off at night when you're just motoring around (voice of experience!).

Once you've built it, adjust the R_HI trimpot so that the voltage at the output is exactly 1.00 (use a digital meter for this!!) If you used the R_LO, I recommend you try 0.50 for a starting point.
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Details

The chip can work with voltages up to 25, and can withstand surges over 40... ideal for automotive use. It is especially important that you get a good, clean ground. Connect the "input" to the odd-colored wire on your O2 sensor (i.e. 2 wires are black, one is white - connect to the white). I simply used a small wire that I jammed into the O2 sensor socket... this is NOT a permanent connection, but actually works quite well.

The output from pin 7 is always 1.25v. This is a regulated output, no matter how the input voltage changes this output will be the same. We connect the trimpots to this and ground, so that the trimpot settings will always be accurate - in spite of voltage or temperature.

In the event that your display flickers or seems grossly inaccurate, you will need to add a capacitor. Find an electrolytic capacitor, 2200uf or higher, 16v or higher. Connect its - to ground, and the + to your power wire. Connect this capacitor as close to your gauge as possible. It acts like a tiny battery, smoothing your car's voltage.

Baker Manifold System

The car - 1986 Daytona Turbo Z CS, flash red, T-tops.  Purchased the car in Dracut, Mass, for a total of $495.   Apparantly the 
previous owner tried to drive through a flooded street and sank it up to it's windows, and never ran correctly again.  Had 128,000 miles.
The project - intercool while using origonal intake manifold, exhaust manifold, turbo, and electronics (origonal throttle body required).
How I did it: There were two main challenges - how could I modify the intake manifold in order to accept a blow through type design, and being that I wanted to use the origonal throttle body, where to put it and how to mount it.
To the machine shop.  Using a log manifold, I used a band saw to cut off that restrictive elbow that diverts air from the turbo 
into the intake.  I then used the origonal throttle body mounting plate and pipe (origonally bolted to the intake manifold and rubber 
hosed to the turbo) and figured I would weld that directly onto the cut intake manifold.   I carefully measured for clearance with 
the brake master cylinder, then measured the head for bolt clearance for the throttle body itself, and everything would fit with about 
2 inches to spare!  Machinist Paul Baker welded it together for me, and dremeled the inner junction smooth.  For that favor, I've 
named the manifold design the "Baker manifold."
The assembly is like this:  The intake manifold is mounted on the head, and the throttle body is mounted sideways, allowing use 
of the origonal throttle cable, and TPS/AIS wiring.  The turbo is unchanged and mounted in it's origonal position. The origonal throttle body came with a heavy plastic cap to divert air from the origonal air box into the throttle body. We'll use that to divert the air from the intercooler! There was another issue to be dealt with yet.  I wanted to use a big intercooler, but did not want to deal with mounting it in the nose and creating alot of custom intercooler tubing. I had a big intercooler from a Volvo 740, which was about the same size as the origonal non-intercooled Daytona radiator. So it made sense to mount it in place of the radiator.  Great! 
But... I need a radiator!  It happens to turn out (lucky me) that the cores of the volvo intercooler and a radiator from an 87 Dodge Omni automatic are the same size.   I measured widths, and figured that there was enough room between the engine and front clip that I could piggy back the omni radiator behind the intercooler.  Back to the machine shop ... made some custom brackets, bolted the intercooler/radiator together, and voila!  I had my own custom int/rad assembly! It was so convenient that I was able to use the origonal mounting brackets from the radiator!  No drilling, nothing funny... The inlet and outlet of the intercooler were on the top at either side, such that the one on the drivers side was pointing at the battery.  Finally my excuse to buy a smaller battery.  I moved the  power module back by one bolt hole (only one holding it in now) and joined it to the air hole using a piece of the origonal power module to airbox tube.  A skinny battery is placed in that front corner.  Still working on more secure brackets for that, bungy cords don't go over well at the race track... Now for the connecting up the int/rad.  I cut shorter a Daytona upper hose, perfect.  I cut short an Omni lower radiator hose. Perfect.  Turbo to intercooler - using rubber sewage elbows and exhaust pipe, I go from the turbo outlet up, around the back of the engine bay, between the timing belt and shock tower, and into the intercooler.  I should mention that I've been warned by many that those type of rubber hoses will melt, though up to 14psi I've had no problems yet.  For the intercooler to the throttle body, feeling nostalgic again, I decided to use (and they happened to fit perfectly) two origonal airbox to throttle body hoses.  Wonderful! I fit a Daytona blow off valve near the solenoids, and (not shown)  T'd a 3/4" swing check valve (one way valve) from Mcmaster Carr (p/n 45275K53) pointing in in between the intercooler and throttle body.
Why the one way valve?  When you hit the throttle from a non-boost position, for up to 2 seconds (depending on load) there is vacuum in that part of the air delivery system.   This is because air must come in through the turbo compressor (which is spinning slower that the air trying to rush past it) through the intercooler and finally to the throttle body.  Less air into the intake, less exhaust 
trying to get that turbo spinning, which is holding back air to begin with!!!  My testing has proved that adding the one way valve gives better throttle response AND reduces turbo spool time.  No, this valve will change nothing of the power output of the engine, just makes it a little more responsive in many situations. So I put it all together, and by golly it worked!!!  I drove for several weeks on minimum boost setting (9 psi - I'm using an actuator from an 84 Laser XE Turbo 1 with a tight spring). Response is wonderful, the power increase is astounding.  I highly recommend intercooling to anyone serious about going fast in a turbo car.
One problem arose - the plugs on cylinders #1 and #2 read lean. It turns out that 1986 T1 electronics were programmed to lean #1 and #2 compared to #3 and #4 to compensate for a poor flowing intake manifold.  I guess I took care of that! I learned from the mysterious 5DIGITS that a rough average of the difference in duty cycle for that injector circuit was about 8% less that the 3-4 circuit.  Stock T2 injectors happen to flow something like 10% more that stock T1 injectors.  Yup, I installed T2 injectors on cylinders #1 and #2, and left #3 and #4 stock.  I drove around for a few more weeks at 9psi, and checked the plugs.  Perfect all around! I promptly raised the boost to about 12-13psi.  Wow!  My big problem is this - I love the feeling of acceleration.  I also like to drive somewhere near the speed limit.  But with this car I can only accelerate for too short of a time before the speedometer flies past 60, 65, 70, 75, 80, ...!!!!!!!!!!!! I'll drive for another few weeks at 12-13 psi, then install a cutout raiser with a safety switch, and maybe inch up to 15-16 psi for a while.   If necessary, I have a pressue switch and VW cold start injector poised on my garage shelf.
  
  

	Quantity
	Part

	1
	0psi - 100psi pressure gauge /w 1/4" pipe fitting

	1*
	female 1/4" to female 1/4" pipe coupling

	1*
	1/4" pipe to 5/16" hose barb adapter

	1
	5/16" hose barb brass "T" fitting

	1ft +
	5/16" fuel injection hose

	4
	5/16" fuel injection hose clamps

	1 roll
	Teflon pipe thread tape


* If you can find one you can exchange these parts for a female 1/4" pipe to 5/16" hose barb adapter 

Most of the pressure fittings and gauges can be found at your local Ace Hardware stores.  The larger ones carry a very nice selection of brass fittings and adapters.  If you can't find a few parts, try some other hardware stores.  Some larger auto parts stores carry brass fitting as well.  If worse comes to worse, look in the phone book for a shop that specializes in pressure systems.  They usually stock everything.  The fuel injection hose and clamps can be found at most auto parts stores.  If you want to be able to see the gauge while drive, get a couple of feet so that the gauge can be located outside the hood the clipped to the windshield by a windshield wiper. 
  

Putting It Together

Use the below diagram to assemble the fuel pressure gauge.  Use hose clamps at all hose connections and use Teflon pipe sealing tape at all pipe threads (look in the plumbing section of your hardware store).  Cut the length of hose so that about 3 to 6 inches goes between the fuel rail and the "T" fitting, while the rest goes between the "T" fitting and the gauge. 
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Installation

The gauge gets installed between the fuel supply line and the fuel rail.  When removing a fuel line, always make sure you release the fuel pressure on the system, or you will be sprayed with fuel!  You can do this by taking the cap off of the service valve on the fuel rail and pressing the valve stem in the center.  Do this with a large rag so that it doesn't spray fuel all over the manifolds.  This is not a permanent installation!  You don't want this thing hanging here when driving normally.  Do not install it on the fuel return line.  You will not get a proper reading there! 

If you want a permanent fuel pressure gauge, consider an electronic unit from Auto meter.  The new gauges do not require isolators or external mounting.
1986 TI Logic Module

(and 1987 L-body TI)

Description

This page contains information specific to the 1986 Turbo I logic modules.  If you are not familiar with what the logic module is, please see the Understanding The Chrysler Engine Control Unit page before reading this one. 

In 1987 the L-body platform did not receive the same electronics updates that the other platforms received.  Therefore, this page also applies to the 1987 Turbo I L-body vehicles. 

These logic modules have the MAP sensor built into the logic module case and is connected internally. 

Supposedly starting in mid-1986, some Turbo I logic modules were equipped with the electronics necessary to control the Turbo II 4-wire AIS motor.  There is no way to identify from the outside if a particular logic module has this capability.  The only way to tell is to open it and look for the electronics.  I will add details on this as soon as I figure it out. 
  

Connectors

The logic module has two 25-pin connectors.  The following sections contain a diagram and pin-out for each.  The wire colors are in the color/tracer* format (BK/WT* = black wire with a white tracer).  Below is a list of color abbreviations: 
  

	Code
	Color
	Code
	Color
	Code
	Color

	BK
	Black
	LB
	Light Blue
	TN
	Tan

	BR
	Brown
	LG
	Light Green
	VT
	Violet

	DB
	Dark Blue
	OR
	Orange
	WT
	White

	DG
	Dark Green
	PK
	Pink
	YL
	Yellow

	GY
	Grey
	RD
	Red
	*
	tracer


Red connector
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	Pin
	Circuit
	Wire Gauge
	Wire Color
	Function

	1
	-
	-
	-
	Not used

	2
	K16
	22
	VT/YL*
	Injector control signal

	3
	Y1
	20
	GY/WT*
	Injector on signal

	4
	-
	-
	-
	Not used

	5
	R31
	22
	DG/OR*
	Voltage regulation signal

	6
	K15
	22
	YL
	Anti dwell signal

	7
	K14
	18
	DB/WT*
	Ignition feed (J2)

	8
	K14
	18
	DB/WT*
	Ignition feed (J2)

	9
	-
	-
	-
	Not used

	10
	N7
	18
	GY/BK*
	Ignition reference sensor signal

	11
	DK21
	20
	PK
	Serial communications interface (TX)

	12
	T21
	22
	GY/LB*
	Tachometer gauge signal

	13
	DK20
	20
	LG
	Serial communications interface (RX)

	14
	Z6
	22
	LB/BK*
	Navigator fuel monitor signal

	15
	Y4
	20
	LB
	Barometric-read solenoid signal

	16
	-
	-
	-
	Not used

	17
	K19
	20
	DB/YL*
	ASD relay signal

	18
	N1
	18
	GY/RD*
	AIS motor signal (open)

	19
	Y6
	20
	LG/BK*
	Wastegate solenoid signal

	20
	-
	-
	-
	Not used

	21
	C27
	20
	DB/PK*
	Radiator fan relay signal

	22
	N2
	18
	BR/WT*
	AIS motor signal (close)

	23
	N6
	18
	OR
	8V power supply from power module

	24
	K5
	18
	BK/WT*
	Signal ground at fuel rail bolt

	25
	N5
	18
	BK/LB*
	Signal ground to sensors



  

Blue Connector
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	Pin
	Circuit
	Wire Gauge
	Wire Color
	Function

	1
	K6
	18
	OR/WT*
	5.0V power supply to TPS

	2
	J11
	20
	RD/WT*
	Direct battery feed (via power module)

	3
	N13
	20
	DB/OR*
	A/C cutout relay signal

	4
	K3
	20
	BK/PK*
	Power loss lamp signal

	5
	K1
	20
	PK/BK*
	Canister purge solenoid signal

	6
	S6
	20
	GY/YL*
	EGR solenoid signal

	7
	K9
	18
	LB/RD*
	Power ground at fuel rail bolt

	8
	K9
	18
	LB/RD*
	Power ground at fuel rail bolt

	9
	-
	-
	-
	Not used

	10
	-
	-
	-
	Not used

	11
	C2
	18
	BR
	A/C damped pressure switch signal

	12
	S4
	20
	BR/YL*
	Park/neutral safety switch signal

	13
	D40
	18
	WT/PK*
	Brake switch signal

	14
	G7
	20
	WT/OR*
	Transmission read switch signal

	15
	-
	-
	-
	Not used

	16
	-
	-
	-
	Not used

	17
	Y7
	18
	TN/YL*
	Fuel injector sync sensor signal

	18
	N11
	18
	BK
	Oxygen sensor signal

	19
	-
	-
	-
	Not used

	20
	K22
	22
	RD/BK*
	Battery temperature sensor signal

	21
	K7
	18
	OR/DB*
	Throttle position sensor (TPS) signal

	22
	J11
	20
	RD/WT*
	Voltage regulation sense signal

	23
	K10
	20
	TN/BK*
	Coolant temperature sensor signal

	24
	N12
	18
	BK/LG*
	Detonation sensor signal

	25
	K13
	18
	BK/RD*
	Air charge temperature sensor signal


Description

This page contains information specific to the 1987 Turbo I logic modules.  If you are not familiar with what the logic module is, please see the Understanding The Chrysler Engine Control Unit page before reading this one. 

In 1987 the L-body platform did not receive the same electronics updates that the other platforms received.  Therefore, please refer to the 1986 Turbo I Logic Module page for information on the 1987 Turbo I L-body vehicles. 

For 1987 vehicles (except L-body), there were a few changes in the logic module's electronics and pin-out.  One of the most obvious changes was the move to an external MAP sensor to cure the problem of freezing water collecting in the sensor.  Also, the canister purge and EGR solenoids were integrated into one unit.  There were also a few other minor pin-out changes. 

Supposedly starting in mid-1986, some Turbo I logic modules were equipped with the electronics necessary to control the Turbo II 4-wire AIS motor.  There is no way to identify from the outside if a particular logic module has this capability.  The only way to tell is to open it and look for the electronics.  I will add details on this as soon as I figure it out. 

1987 TI Logic Module Connectors

The logic module has two 25-pin connectors.  The following sections contain a diagram and pin-out for each.  The wire colors are in the color/tracer* format (BK/WT* = black wire with a white tracer).  Below is a list of color abbreviations: 
  

	Code
	Color
	Code
	Color
	Code
	Color

	BK
	Black
	LB
	Light Blue
	TN
	Tan

	BR
	Brown
	LG
	Light Green
	VT
	Violet

	DB
	Dark Blue
	OR
	Orange
	WT
	White

	DG
	Dark Green
	PK
	Pink
	YL
	Yellow

	GY
	Grey
	RD
	Red
	*
	tracer


Red connector
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	Pin
	Circuit
	Wire Gauge
	Wire Color
	Function

	1
	K8
	20
	VT/WT*
	5.0V power supply to MAP sensor

	2
	K16
	22
	VT/YL*
	Injector control signal

	3
	Y1
	20
	GY/WT*
	Injector on signal

	4
	K3
	22
	BK/PK*
	Power loss/check engine lamp signal

	5
	R31
	22
	DG/OR*
	Voltage regulation signal

	6
	K15
	22
	YL
	Anti dwell signal

	7
	K14
	18
	DB/WT*
	Ignition feed (J2)

	8
	K14
	18
	DB/WT*
	Ignition feed (J2)

	9
	G7
	22
	WT/OR*
	Speed/distance sensor signal

	10
	N7
	18
	GY/BK*
	Ignition reference sensor signal

	11
	DK21
	20
	PK
	Serial communications interface (TX)

	12
	T21
	22
	GY/LB*
	Tachometer gauge signal

	13
	DK20
	20
	LG
	Serial communications interface (RX)

	14
	Z6
	22
	LB/BK*
	Navigator fuel monitor signal

	15
	Y4
	20
	LB
	Barometric-read solenoid signal

	16
	-
	-
	-
	Not used

	17
	K19
	20
	DB/YL*
	ASD relay signal

	18
	N1
	18
	GY/RD*
	AIS motor signal (open)

	19
	Y6
	20
	LG/BK*
	Wastegate solenoid signal

	20
	-
	-
	-
	Not used

	21
	C27
	20
	DB/PK*
	Radiator fan relay signal

	22
	N2
	18
	BR/WT*
	AIS motor signal (close)

	23
	N6
	18
	OR
	8V power supply from power module

	24
	K5
	18
	BK/WT*
	Signal ground at fuel rail bolt

	25
	N5
	18
	BK/LB*
	Signal ground to sensors



  

Blue Connector
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	Pin
	Circuit
	Wire Gauge
	Wire Color
	Function

	1
	K6
	18
	OR/WT*
	5.0V power supply to TPS

	2
	J11
	20
	RD/WT*
	Direct battery feed (via power module)

	3
	N13
	20
	DB/OR*
	A/C cutout relay signal

	4
	X36
	20
	TN/RD*
	Speed control solenoid vacuum signal

	5
	S6
	20
	GY/YL*
	Canister purge and EGR solenoid signal

	6
	X35
	20
	LG/RD*
	Speed control solenoid vent signal

	7
	K9
	18
	LB/RD*
	Power ground at fuel rail bolt

	8
	K9
	18
	LB/RD*
	Power ground at fuel rail bolt

	9
	X31
	22
	BR/RD*
	Speed control switch set signal

	10
	X33
	22
	WT
	Speed control switch resume signal

	11
	C2
	18
	BR
	A/C damped pressure switch signal

	12
	S4
	20
	BR/YL*
	Park/neutral safety switch signal

	13
	D40
	18
	WT/PK*
	Brake switch signal

	14
	-
	-
	-
	Not used

	15
	X32
	22
	YL/RD*
	Speed control switch on/off signal

	16
	-
	-
	-
	Not used

	17
	Y7
	18
	TN/YL*
	Fuel injector sync sensor signal

	18
	N11
	18
	BK
	Oxygen sensor signal

	19
	K4
	20
	DG/RD*
	MAP sensor signal

	20
	K22
	22
	RD/BK*
	Battery temperature sensor signal

	21
	K7
	18
	OR/DB*
	Throttle position sensor (TPS) signal

	22
	J11
	20
	RD/WT*
	Voltage regulation sense signal

	23
	K10
	20
	TN/BK*
	Coolant temperature sensor signal

	24
	N12
	18
	BK/LG*
	Detonation sensor signal

	25
	K13
	18
	BK/RD*
	Air charge temperature sensor signal


The 1987 Turbo II Logic Module

Description

This page contains information specific to the 1986 and 1987 Turbo II logic modules.  If you are not familiar with what the logic module is, please see the Understanding The Chrysler Engine Control Unit page before reading this one. 

In 1987 the L-body platform did not receive the same electronics updates that the other platforms received.  Therefore, please refer to the Turbo II L-body Logic Module page for information on the 1987 Turbo II L-body vehicles. 

For 1987 vehicles (except L-body), there were a few changes in the logic module's electronics and pin-out.  One of the most obvious changes was the move to an external MAP sensor to cure the problem of freezing water collecting in the sensor.  Also, the canister purge and EGR solenoids were integrated into one unit, but since there is no EGR on Turbo II vehicles, it only controlled the purge canister.  There were also a few other minor pin-out changes. 

Supposedly starting in mid-1986, some Turbo I logic modules were equipped with the electronics necessary to control the Turbo II 4-wire AIS motor.  There is no way to identify from the outside if a particular logic module has this capability.  The only way to tell is to open it and look for the electronics.  I will add details on this as soon as I figure it out. 
  

Connectors

The logic module has two 25-pin connectors.  The following sections contain a diagram and pin-out for each.  The wire colors are in the color/tracer* format (BK/WT* = black wire with a white tracer).  Below is a list of color abbreviations: 
  

	Code
	Color
	Code
	Color
	Code
	Color

	BK
	Black
	LB
	Light Blue
	TN
	Tan

	BR
	Brown
	LG
	Light Green
	VT
	Violet

	DB
	Dark Blue
	OR
	Orange
	WT
	White

	DG
	Dark Green
	PK
	Pink
	YL
	Yellow

	GY
	Grey
	RD
	Red
	*
	tracer


Red connector
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	Pin
	Circuit
	Wire Gauge
	Wire Color
	Function

	1
	K8
	20
	VT/WT*
	5.0V power supply to MAP sensor

	2
	K16
	22
	VT/YL*
	Injector control signal

	3
	Y1
	20
	GY/WT*
	Injector on signal

	4
	K3
	22
	BK/PK*
	Power loss/check engine lamp signal

	5
	R31
	22
	DG/OR*
	Voltage regulation signal

	6
	K15
	22
	YL
	Anti dwell signal

	7
	K14
	18
	DB/WT*
	Ignition feed (J2)

	8
	K14
	18
	DB/WT*
	Ignition feed (J2)

	9
	G7
	22
	WT/OR*
	Speed/distance sensor signal

	10
	N7
	18
	GY/BK*
	Ignition reference sensor signal

	11
	DK21
	20
	PK
	Serial communications interface (TX)

	12
	T21
	22
	GY/LB*
	Tachometer gauge signal

	13
	DK20
	20
	LG
	Serial communications interface (RX)

	14
	Z6
	22
	LB/BK*
	Navigator fuel monitor signal

	15
	Y4
	20
	LB
	Barometric-read solenoid signal

	16
	N4
	18
	BK/YL*
	AIS motor signal (winding 2)

	17
	K19
	20
	DB/YL*
	ASD relay signal

	18
	N1
	18
	GY/RD*
	AIS motor signal (winding 2)

	19
	Y6
	20
	LG/BK*
	Wastegate solenoid signal

	20
	N3
	18
	VT/BK*
	AIS motor signal (winding 1)

	21
	C27
	20
	DB/PK*
	Radiator fan relay signal

	22
	N2
	18
	BR/WT*
	AIS motor signal (winding 1)

	23
	N6
	18
	OR
	8V power supply from power module

	24
	K5
	18
	BK/WT*
	Signal ground at fuel rail bolt

	25
	N5
	18
	BK/LB*
	Signal ground to sensors



  

Blue Connector
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	Pin
	Circuit
	Wire Gauge
	Wire Color
	Function

	1
	K6
	18
	OR/WT*
	5.0V power supply to TPS

	2
	J11
	20
	RD/WT*
	Direct battery feed (via power module)

	3
	N13
	20
	DB/OR*
	A/C cutout relay signal

	4
	X36
	20
	TN/RD*
	Speed control solenoid vacuum signal

	5
	S6
	20
	GY/YL*
	Canister purge solenoid signal

	6
	X35
	20
	LG/RD*
	Speed control solenoid vent signal

	7
	K9
	18
	LB/RD*
	Power ground at fuel rail bolt

	8
	K9
	18
	LB/RD*
	Power ground at fuel rail bolt

	9
	X31
	22
	BR/RD*
	Speed control switch set signal

	10
	X33
	22
	WT
	Speed control switch resume signal

	11
	C2
	18
	BR
	A/C damped pressure switch signal

	12
	S4
	20
	BR/YL*
	Park/neutral safety switch signal

	13
	D40
	18
	WT/PK*
	Brake switch signal

	14
	-
	-
	-
	Not used

	15
	X32
	22
	YL/RD*
	Speed control switch on/off signal

	16
	-
	-
	-
	Not used

	17
	Y7
	18
	TN/YL*
	Fuel injector sync sensor signal

	18
	N11
	18
	BK
	Oxygen sensor signal

	19
	K4
	20
	DG/RD*
	MAP sensor signal

	20
	K22
	22
	RD/BK*
	Battery temperature sensor signal

	21
	K7
	18
	OR/DB*
	Throttle position sensor (TPS) signal

	22
	J11
	20
	RD/WT*
	Voltage regulation sense signal

	23
	K10
	20
	TN/BK*
	Coolant temperature sensor signal

	24
	N12
	18
	BK/LG*
	Detonation sensor signal

	25
	K13
	18
	BK/RD*
	Air charge temperature sensor signal


---===---===---===---===---===---=== Phone Numbers---===---===---===---===---===---FORWARD MOTION INC.  

1-302-658-2829  8:30-5:30 Mon.-Fri.; 8:30-12:00 Saturday                          

LAMBROS RACE ENGINEERING

1-314-725-7181


FWD PERFORMANCE

281-419-0319

Electromotive Inc.

703 331-0100

Cyberspace Automotive Products
(321) 725-3159

Nordstrom's Auto

(605) 594-3910 MON-FRI 8-5, SAT 8-12:30
Future Electronics


1-800-655-0006
Daniel Carpenter T-Top seals

4310 Concord Pkwy. S.

Concord NC. 28027

phone# 1(704)788 7875

email      dcmustang@vnet.net

PS: he is not there on weekends
Green Country Keys (T-Tops)
1(417)788 2356 or 1(800)845 1583
There is a CC and a 3 digit number stamped on the face of the lock 

cylinder both should be keyed the same. the numbers are from from CC001 to 

CC099. when cars and concepts went out of business they were not only doing t 

tops for dodge they were doing t tops for the pontiac fiero, ford mustang, 

camaro/firebird as well as conversions for other cars. all C&Cs left over 

N.O.S. parts were bought by "green country sunroofs and t tops" this included 

the key sets. these were pre cut and stamped with the number code for a 

particular lock. this was probably done for production line assembly. if you 

need a key set call green country at 1(417)788 2356 or 1(800)845 1583

hope this helps some of you out
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$27.95 B/O
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Vendor:

Summit Racing Equipment

Product Line:

Summit Digital Gauges

Diameter:

2 1/16 in.

Digital accuracy for your dash

2 1/16 in. diameter, black face and bezel, digital, red LED display, air/fuel ratio gauge

Get precise, accurate readings at a glance with this 2 1/16 in. digital air/fuel ratio gauge. Just like the gauges in Summit's three gauge panel they have a bright red LED display on a black background for easy viewing and come with all in-dash mounting hardware.
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