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The Fuzzy Boost Controller uses a computer controlled valve to control the pressure sent to the
wastegate in order to give you precise control over boost levels from the cockpit. The control unit

decides how and when to operate the valve body

based on the boost setting selected on the control

panel and on the response of the engine to previous inputs. Because the Fuzzy Boost Controller

learns how to control boost levels in your particu-
lar car based on its experience, it takes 14 full
throttle acceleration runs to learn how best to
reach your boost setting without overshoot or
spiking. Using this leaming feature, the FBC
custom tailors itself to whatever car it is installed
in. Because this is a very complex and sophisti-
cated piece of equipment, please follow these
directions closely when installing and operating
your Fuzzy Boost Controller.

Conlenis

This package should contain the following items:

CAUTION: The Fuzzy Boost Controller controls
boost levels, but does not adjust fuel and ignition.
It is possible to use this boost controller to raise
boost above levels that the fuel and ignition sys -
tems are capable of compensating for. Engine
damage can result from too much boost! Exercise
caution when running high boost pressures.
Neither the manufacturer nor the distributors
assume any liability for damage caused if the
operator uses too much boost pressure.
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Installation " vty s -
The valve body should be mounted as close to the turbo as is
practically possible. This will allow the control unit to more accu-
rately interpret and control signals received and sent by the valve body. The control unit
must be mounted inside the car where it is safe from heat and moisture. Except for ini-
tial tuning, the control unit does not have to be easily accessible. The control
panel should be mounted within easy reach of the driver. Double sided tape is
provided to mount the control panel to the dash without drilling any holes.

2. Routing of Vacuum Lines
Vacuum line routing varies depending on which type of wastegate you have.

Swing Valve Waslegates:

If you have a swing type wastegate you must insert the valve body in series
with the compressor to wastegate actuator line as shown. The line from the
compressor must go to port "A" on the valve body. If necessary, port A" can
be connected anywhere on the pressurized side of the intake system before
the throtile valve and the compressor line can be plugged. The line from the
wastegate actuator must go to port "B” on the valve body. Port “C”" is left open
to the air. If the valve body is mounted in an especially dirty location, or is
likely to get wet, a hose can be attached to port "C" and routed to a cleaner
location. -Note: the end of this line must be open to the atmosphere/- Since
different turbos will have different size vacuum lines, additional hose adapters
and clamps have been provided. When joining larger and smaller vacuum
lines, the smaller diameter vacuum line should be as short as possible.

Poppet Valve Wastegales

Poppet type wastegates are connected as shown. Port "A" is connected to
the Pressurized side of the intake system before the throtile valve. Port "B" is
connected to the un-pressurized side of the wastegate actuator. Port "C" is
left open to the air. If the valve body is mounted in an especially dirty loca-
tion, or is likely to get wet, a hose can be attached to port “C” and routed to a
cleaner location. -Note: the end of this line must be open to the atmosphere!-
Since different turbos will have different size vacuum lines, additional hose
adapters and clamps have been provided. When joining larger and smaller
vacuum lines, the smaller diameter vacuum line should be as short as
possible.

Hard Vacuum Line Routing:

The hard, 4mm vacuum line goes from the intake manifold (after the throttle valve) to the control unit.

The line is attached to the included tee fitting as shown. Simply slip the crimp nut over the hose, press

the hose onto the tee fitting, and tighten the crimp nut by hand. MNext, cul a vacuum

line on the manifold after the throttle plate and splice the tee fitting in. Be sure to

use the included hose clamps to prevent the vacuum line from blowing off under :% ::::ﬂ:
boost. Next, the vacuum damper must be spliced into the hard plastic line. At any

convenient place on the hard line, cut the line and insert the vacuum damper. Short

sections of flexible vacuum line must be used to make the splice. Again, be sure to ‘:.-':ERf:!%: L e
use the included clamps or zip ties to secure the vacuum lines. The other end of the

hard vacuum line will pass through the firewall with the wiring harness before being attached to the con-

trol unit.



Overall Wiring Layouti

3. Wiring
1. Before any wiring, disconnect the negative terminal

of the battery tg prevent accidental shorts.  Electrical surges
can be very damaging to portions of the FBC.

2. Lay out the wiring harness to make sure that it will

reach the control unit, the valve body, and the battery. flrmination

""'"'----...___________. & POWEr Source

3. When passing the wiring harness through the fire-
wall, it is essential to draw it through an opening that will
remain sealed so water, fumes, and noise can not pass into
the passenger compartment. Provided with the FBC are some
tools to help with passing the harness through the firewall.

Passing Through the Firewall

A. Once locations for all the components have been decided
upon, find a grommet in the firewall that has enough room for the FBC
hamess.

B. Insert the black, pink, white, and red

wires along with the hard plastic line and the included hook into the included
,—ﬁ::; heat shrink tubing as shown.

C. Heat the tubing to shrink it and pull
through the grommet with the hook as
shown.

D. Cut the heat shrink tubing from the harness and reinstall the
plastic wire loom over the hamess.

4. Once the harness is inside the car and the Control Unit is secured, the harness
can be plugged into the Control Unit. First, insert the wires into the plug as shown. The _'_,—__,—'..—-""'
green wire is for illumination, it should be connected to any dash lighting power source. This ’
will make the FBC illumination turn on with the dash lights. Once the wires are secure in the \

connector, simply plug the connector into the Contral Unit. \\
5. Next connect the hard plastic Vacuum line to the control \\, -
s E unit. To do this, simply remove the crimp nut, slip the line on to - T Red
i the nipple on the Control Unit, and tighten the crimp nut as shown. Black Pink “Vhite
6. If you want the FBC to switch on and off with the ignition you must use the yellow wire included in the kit.
(Note: the FBC will still be able to be turned off by simply pressing the "off" button.

However, if the yellow wire is hooked up as shown here, the FBC may be left on all —— t'r";m : e
the time, and it will turn off automatically when the ignition is turned off.) In the T :
wiring harness there should be a yellow wire spliced into the pink wire. Simply

plug the yellow wire into this connector and attach the other end to the accessories
side of the ignition switch.

7. Next plug the Control Panel connector into the Control Unit.
8. Next plug the Valve Body into the wiring harness.
9. Finally, double check that all electrical connections are tight and cor-

rect, and cannect the red and black wires to the + and - terminals of the bat-
tery, respectively. Reconnect the battery.




Operalion and Adjusiment

1. Setting the Control Unit for Your Car

There are two switches on the control unit that must be set for
your car. The wastegate type switch must be set to S for swing valve
wastegates (most stock wastegates) or P for poppet valve wastegates
{most racing or Porsche wastegates.) The boost rate switch is set to W or
N depending on the type of response you want. N (narrow) will allow
boost to rise more quickly, while W (wide) will let boost rise more slowly.
A narrow boost curve is often more susceptible to spikes and overshoot
and will often cause excessive wheelspin if traction is insufficient. As a
general rule, cars with smaller turbos will spocl up very quickly and will
need to be sel to W to control overshoot. The blue fine boost rate contral
knob allows you to fine tune the rate of boost. Turning clockwise will
make the controller starl limiting boost earlier, while counterclockwise will
delay boost limitation. Initially the knob should be in the 12:00 position.

Fine Boos
Rate Control

Waslegate Type Swich

2. Turning the FBC on
Pushing the power button will turn the FBC on. The FBC can also
be set to turn on and off with the ignition switch (see installation section).
When the FBC is off, boost will remain at stock levels and
the digital readout will serve as a boost gauge. The
FBC will begin in gauge mode every time it is turned Q E 3

.
N

5

Prassing it once will move to the “set” mode, pressing
it again will move to the "offset” mode, and pressing a
third time will return you to gauge mode.

3. Boost Gauge Operation
Most of the time, the FBC display will serve as a digital boost gauge. Even when the unit is off and boost con-
trol is stock, the display will still serve as a boost guage.

4. Adjusting Boost Levels

The first time the FBC is tumed on, set mode will read 8.6psi (or 0.6 bar, if you ordered your FBC calibrated in
bar.) The Offset mode will read 0.0. To set the boost pressure, use the up and down buttons to reach the desired set-
ting. Now the FBC must learn how to operate the wastegate in order to achieve this boost level. To teach the FBC,
simply make several full throttle acceleration runs. The FBC will adjust it's boost strategy during the first 14 times that
it opens the wastegate. After this the boost strategy will be set. For this reason it is essential that these first 14 runs
be made at full throttle so that the FBC designs its boost strategy to work at full throttle.

5. Offset Mode

When adjusting its output to control boost, the FBEC may reduce final boost pressure in an effort to reduce spik-
ing. The offset mode will allow you to bump the maximum boost level back up to the set level. If you are not getting
as much boost as you set, use the up and down buttons to set the offsat level to the diterence between the set boost
and the level you are reaching. NOTE: the offset value that you enter will be incorporated into the boost strategy on
the next run, and the offset screen will be cleared. Every time you enter the offset mode, the offset value will read 0.0

Troubleshooting:
If boost levels go way over set level, try re-setting boost level and make 14 full throttle runs so the FBC can adjust the
boost level. The boost level should drop after each run until the set level is reached.

If the engine surges or hunts at full boost. If hunting does not go away after a few runs, try switching the boost rate
switch to W or using the fine boost rate adjustment,

If the engine will not reach boost level set, try using the offset mode. If this does not work, you may be reaching the
maximum output of your turbo.

If boost level rises very slowly, try switching the boost rate switch to N, or adjusting the fine boost rate control.



Under Presste

v” The Magic Of Boost Controllers

I By Michael Ferrara

Manual boost controllers are an inexpensive way to
turn up the boost. High-quality units like these from
GReddy can be mounted in the engine bay or in the radio and says, “Is that Freedom Rock?—Then turn it up Dude!”
passenger compartment for ease of adjustment. When 1t comes to boost controllers, "turning it up™ is the name of the

would probably remember the Freedom Rock commercial. A Hip

I [ anvone walches as much late-night television as | do, then you
pie reading the Wall Street Journal turns to his friend playing the
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THE OFFICIAL NEWSLETTER OF THE TURBO CLUB OF AMERICA

By E. K. Cozzene N

S ¥ .
/ \‘ onverting a naturally-aspirated
engine to turbocharged fighting
|\, trim can be a nightmare. This 80mm Nnrmw ME‘I‘EI‘!
; transition, like that from human
to werewoll, can be a catastrophically
painful and arduous experience. Just as
the cursed human must endure pain as
his fingernails are torn away by pro e
truding claws, an unsuspecting enthusi-

ast contemplating a turbo conversion INTERCOOLER
must survive @ tortuous strugele to find
the proper combination of parts. B ——
Bf 50mm straight hose connactors (2) :
= C} 50mm T-bolt hose clamps 13
Exhaust Manifold all BOwen sk N ,mﬁn,_;fmm ¢ AIR FILTER
E} 80wnm T-balt hase clampa (2] I
Iy

Perhaps the most important piece
of the turbo conversion puzzle is the Slimm Liersds (3]
exhaust manifold. as 1t determines the Showts gt 7 et
placement of the turbo. The position of
the turbo will dictate the plumbing of

oil and water lines (il the turbo has a . . . .
watersooled sentar sestiont and Here's the thumbnail sketch we used on our Sentra SE-R. In it we have switched to

whether or not accessory items (air © blow-through style mass air set-up. We later installed a bypass valve just before

the intercooler. This diagram gives you a clear-cut goal and helps in devising a
See CONVERSION on page 5 one-shot shopping list.

S0mm pipe & inches) EXHAUST
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game. But before we talk about boost
conirollers, you need to be aware of the
repercussions of turning up the boost.

Turning It Up

The good news—slight to moderate
increases of the hoost pressure can
result in serious power gains, The bad
news—excessive increases in boost pres-
sure can be the quickest path to a thin
wallet (today’s turbocharged engines are
expensive 1o replace). When higher
boost levels force additional air into the
engine, additional fuel must also be
added. To provide a safety cushion, fac
tory injectors are often slightly oversized
for stock boost levels. Many times. shight
increases in boost pressure can be made
without the need for larger injectors, Of
course, there are exceplions 1o the rule,
To find out the maximum amount of
boost pressure for your particular com
bination, its a good idea to contact the
afltermarkel parts manufacturers that
specialize in your vehicle. When boost
levels traverse the safety line, [uel-lean
conditions, which encourage detonation,
can quickly turn your boulevard bruser

[ into a junkyard loser.

Boost Controllers

Manual

The most basic tvpe of boost con-
troller is known as a manual hoost con-
troller. Available rom many manufac-
turers. these hoost controllers are
nothing more than an adjustable valve.

In fact. they funclion in-a very similar
way to aguarium valves {which make
excellent manual boost controllers for
those on a budget). On single-port,
integral-wastegated turbos, the manual
boost controller 18 spliced into the vac-
uum line to the wastegate. The valve
can then be partially closed to send a
reduced signal to the wastegate. This
reduced signal tricks the wastegate into
believing that the boost level is lower
than it actually is. As a result, the actu-
al boost level will exceed the stock set
ting before the wastegate fully opens.
When dialing in a manual boost con-
troller, start with the valve fully open
and then pradually close the valve
until vou reach the desired higher-
than-stock boost level. Never rely on
factory boost gauges, this is as bad as
a surgeon using kitchen utensils to
perform open-heart surgery, Quality
boost gauges are available from many
sources (GReddy, HKS., AutoMeter
and others) and there is just no
excuse for any turbocharged vehicle
not to have one.

Electronic

The first electronic boost controller
to become popular for turbo car enthu
siasts was the Electronic Valve Con-
troller (EVC) manufactiured by HKS
and this original unit 15 sull available.
T'his system allows turbo owners the
ability to dial-in three levels of
increased boost, With the touch of a
button, the driver can select from his
at LOW, HIGH.

hoost settings or

FLFC WROMNN
VALVE
COWTRONLLE

The HKS Electronic Valve Controller [EVC) was the first electronic boost controller to
become popular with turbo enthusiasts. Today, the original style unit is still in produc-
tion and a new fuzzy-logic version is now available.



p .. the best way to control the wastegate

actuator and then compare (using feed-
back circuitry) this mitial strategy to the
results. The unit then alters the strategy
for the next run, using portions of the
first technigues which worked the best.
Alfter about five to 10 full-throttle runs,
a fuzzy logic controller knows the ideal
strategy for optimum boost control on
vour vehicle. As a result, a fuzzy logic
controller will provide the steepest
boost slope possible withoul excessive
boost level spikes. This translates into
better throtile response, reduced turbo
lag, and quicker acceleration. Believe it
or not, this “guess and check™ method is
the same techmique used by compulers
to solve extremely complex mathemati-
cal equations.

The M's Fuzzy Boost Controller
has a large, casy-to-read LED display
which makes hoost monitoring an
easy task. We have had first-hand
experience with the Ms FBC on our
twin-turbo Mustang, After installa-
tion, we took the Mustang for a few
performance runs 30 that the FBC
could get to know the response char-
acteristics of the ponycar’s DDMI tur-
bos. On the first run, the FBC
attempled a very radical boost curve.
As a result, boost levels quickly

spiked past the preset
10 psi level and the
engine hucked and
backfired. On the sec-
ond run, the FBC was
able to start pulling in
the reins on the gallop-
ing "Stang and the
bucking had vanished.
By the forth run, i
was smooth sailing as
the M’ FBC now had
carnal knowledge of
the heavy-breathing
5.0-liter .

Recently, HKS
introduced 1ts newest-
generation EVC. Thanks to high-tech
electronics, the new fuzzv-logic EVC
unit is smaller and more powerful than
the original unit. A special illuminat-
ed-LCD displav (switches between
green and amber, depending on mode)
lets the driver set LOW, HIGH, and
MANUAL boost levels where he
desires. Afler setting the level. the dis-
play can then be used 1o monitor boost
pressures. The new EVC also incorpo-
rates a built-in Scramble Boost Con-
troller (SBC). The SBC feature allows
the user lo inerease boost level for a
preset length of time, This-allows trac-

The M's Fuzzy Boost Cantroller (FBC) was the first fuzzy-
logic boost controller to invade America. Fuzzy logic
controllers use a feedback (closed-loop] control method

to provide a more radical boost slope and more accu-

rate boost control,

tion-deficient turbo cars the ability to
launch at a low boost level without
wheelspin, then increase boost level
with the touch of a button. Currently,
the fuzzy logic EVC is only available
with a display that reads in the units of
bar. At this year's Tokyvo Auto Salon,
HKS introduced the fuzzy-logic EVC
ATM. This version incorporales
absolute pressure sensors Lo ensure
that boost pressure remains constant
regardless of temperature or altitude.
HEKS USA is still unsure if the ATM
version of the EVC will be made avail-
able for the United States market.

| cartifies NOS kits for
S-liter Fords,
Corvette LT,
Corvette ZR-1s and
305/350 CID GM TPI
applications as the
only 50-state emis-
sion logal nitrous
systems.

Coming soon:
Camaro/Firebird LT1.

Some systams legal in CA only for racing vehicles which may never be used on a public highway.

New Progressive Nitrous! Emission Legal* Corvelfe Systems!  Emission Legal® EFl Systems! New Dual Shot Cheater Kit!

New theibip saosifie paogressig nirous Moy doyp-o- D mviods S)sams produce Sophisticaind tew EF] Spilams e disyed T e el priadies o stages of adustabie
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NiOUS sysiem whis savng mear and dearon swwich saoal 15k nitrous boitle. Dettle frearer gy eectr o vt A Stk imerkovs f ety Cheater solenpids for 150-2504 Hgh o
pour diivelng compansnis. nirus praSEE peage A morg grsare ven ofinbution, Thess néw bifs prodee ol sindle sbige sysiams B many cavs ity
+ Can be s Wi any plate of fogper-Npe Mow L35 kits ilize cha! E-Prom Schrology Wyt 1M LS B gystems ane curvenriy i o e parwre o M o Staging oy
nilres Syl oy prowdfuce a0 gt T45N 50 Jou 109 can mun vaiiabie for il § ner Ford and 5 and 5.7 ey milras Systam alows mraimT homsapower
+ dvailzble ooy from NOS. i the King of e N (M applications wifiouf crermhetming dhe avalaiz racton

e 7 I T *EOQ #D-266 & 2661  For your new MOS catalog ($5), T-shirt (512), or

Nitrous Oxide Systems, Inc.
5930 Lakeshore Drive, Dapt. 703
Cypress, California 90630
{T14) 821-0580

Tech Line (714} 821-0582
{Hours: 812, 1-4 PST)

This is Nitrous video ($19.95), send check or money order to:

Thre Leader Ju Nilrosed TMW
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MANUAL. If desired, the control unit
can even be turned off (o return the
vehicle to its stock boost level. The
EVC package, which is available for
both integral and external wastegated
turbos, consists of an electronically-
controlled pneumatic valve, installa-
tion hardware and the control unit.
Besides offering the advantages of four
levels of hoost control, the EVC incor-
porales a microprocessor-design Lo
improve hoost response. Thus, the
EVC not only raises the maximum
hoost level, it also increases the slope
of the boost curve. The imcreased slope
of the boost curve means that higher
boost levels are realized at lower rpms,
Al the dragstrip, HKS claims that the
original EVC will consistently produce
quicker e.ts than any type of manual
boost controller when run at the same
boost level.

Fuzzy Logic

In an effort 1o further improve the
performance of electronic boost con-
trollers, some manulacturers have incor-
porated “Tuzzy logic” circuitry into their
units. The M's Fuzzy Boost Controller
(FBC} was the first fuzzy logic controller
to invade America. This unit also uti-

GREDDY[}] HKS[Z| DFI [ NOS [{ EIBACH [JK&N

12-Second DFl/Turbo HE'M\
Have Arrived L_”

DF1 unils an be lound on some e lsles
wrld, lot your car be e
nexl. Uraupasssd arilion snd lusl conlnd
Bis manimum harsepownr and refiabiity
at an atkematde pres

yohiclas n the

DFl systems start at nnly 1065

z Stage 1: Custom JG Cam
fram $148
Stage 2 51 plus portad fholts
[ Imm el ]

AUTHORIZED HKS AND
GREDDY PERFORMANCE
PRODUCT DISTRIBUTOR.

Desier rouities weoomn

TEL: (714) 457-1234
FAX: (714) 45T7-8000
51 Autocenter Dr., &4
Irvine, CA 92718
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Here's an example of different boost slopes for the same amount of maximum boost.
Boost curve A is the most gradual curve and this type of curve is typical for @ manu-
al boost controlled vehicle. Boost curves B and C are more radical as they reach

maximum boost pressure at an earlier engine rpm. The addition of an electronic
boost controller will change the slope of the boost curve to be more like curves B or

C, instead of curve A,

lizes an electronically-controlled pnew-
matic acluator. but unlike the original
HKS EVC, the control head is separate
from the brain, Fuzey logic controllers

use a feedback (closed-loop) control
method to provide a more radical boost
slope and more accurate boost control.
Fuzzy logic controllers actually “guess™
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Duty!
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Flow Ever
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This is the rturboe racers have been
waiting for! Wich a flow capacity 1o feed
800« HI" in single-turbo aplicanons, the
Super-Turba  features:  big  3.d-in.
compressor wheel, bigger shaft, bigger
bearings, dual piston rings and many
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expensive mrbo after every meet, use the
Turbonerics Super-Turbo!
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INTERCOOLER OPTIMIZER — Spray Cooling
System for Intercoolers

SPEARCO'S proven, 16 year technology in water injection
has now been focused on an evaporation cooling spray
systern to greatly improve the cooling performance of any
intercooler system. Injecting a controlled quantity of water
into the air entering an engine results In charge air cocling
as the water is evaporated and flashes fo vapor The same is
true as water is sprayed over the amibient air side of an in-
tercooler Technically, the cooling takes place by evopora-
tion and convaction. The cooling effect can be very pro-
nounced on a hot, dry day and basle physics shows us that
for every pound of water evaporated, approximately 1,050
BTU of heat is absorbed, Since our reservoir holds .25 gallon
or approximately 8.2 pounds, this equals 8,610 BTUH

For comparison, lets look at a typical 2.5L turbo, inter-
cooled engine. At maximum rpm and load the infercooler
will be rejecting opproximately 900 1o 1,100 BTUMIinute. It is
then easy fo see that, even if we get less fhan ideal spray and coverage of the intercooler, we can anticipate increased
intercooler performance during these periods of maximum power by 25% 1o 35%. Depending on charge temperature
and other factors, this can reduce the charge temperature another 45° fo 65° F A large reduction with a resulting power
increcse! !

This systern features a small, 12V pump and motor which supplies water at 19PS| to a special, wide-angle spray nozzle
for maximum Intercooler coverage. This purmp and a solencid valve are triggered by a boost pressure switch and the
solenoid valve prevents drip or loss of water if the reservoir is mounted above the level of the nozzle

Part Number 2-2200

Complete system includes detailed instructions applicable to all infercooled vehicles with the choice of four different
spray nozzle mounting methods,

Part Number 2-2200 Intercooler Optimizer $120.00
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MNow, frormn Spearco, the water injection experts. a water injection systermn designed specifically for factony turbo cars.
This systemn reduces air charge temperature on turbocharged engines, with or without intercoolers, and increases airden-
sity resulting in additional horsepower and forgue. On engines equipped with detonation sensor controlled ignition sys-
tems, it will maintain maximurn spark advance even on low oclane fuels.
Features include;

e Compact 4 gallon aluminum reservolr with three mounting paositions for universal placement in the engline com-

partment.

® |njects water upstream or downstream of the turbo

® Pump is controlled by an adjustable, O.E. quality pressure switch

o Kit iIncludes 3 different size, specially designed injection nozzles.

nqn

Part Number 980 Turbo Water Injection System $146.00
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