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Before You Begin

This manual should be carefully studied and underdtedale you remove your
carburetor. Some installations require additional parts and special tools are needed.
Also, you must be qualifiedng or have access to, specializesting equipment.

It is important to be thoroughly familiar with all of the warnings and precautions
we have provided you. Failure to do so could void your warranty.

This system must be installed by competent personneith good understanding

of modifications that may be needed to your fuel system, such as return line added
to your tank and installation of high pressure fuel pump, which may require
installing new lines. Care and caution must be exercised while workihduwei

system modifications.

Avoid open sparks, flames, and the operation of electrical devices.

Always perform wiring modifications with battery cables
disconnected.

You may have to remove the fuel tanknstall a fuel return line
or remove an existing pump or restriction. Read this section
carefully.

For safe and proper fuel tank removal instructions, please refer to
The vehifclhepai spamanual (Chil tonos,

Never use the vapor return line from the charcoal canister as a
fuel return line.

Intake port matching can be done for maximum performance, but care should be
taken when enlarging the mardgorts so that gasket surfaces are adequate and
the structural stability remains intact.

The intake manifold flange was purposely designed to be compaithle

al umi num ARai sed Porto heads. Because o0
manifold basgetrim the valve cover or use extra thick valve cover gaskets. Check

this fit before final assembly.



Pre-installation checklist

Open all packaes and carefully check the contents.dBee you have all of the
system components and hardwareel line and fittings are not included in kit!

All fuel system components must be mounted as far as possible from heat sources,
and musbe well vented.

NO LEAKS CAN BE ALLOWED IN THE FUEL SYSTEM. CHECK FOR
LEAKS AT THE RAILS AND INJECTORS BEFORE INSTALLING THE
RUNNERS AND PLENUM.

If it is not obvious which throttl®ody configuration will be right for your
applicationthe dimensions Bown in Figure 1, pagemay be helpful. The overall
height of the manifold is the same as the 1883 orvette or IROC Camaro.

If the pump is not mounted inside the fuel tankthere are a few considerations

that you must remember: The fuel pump musa$elose to the tank as possible

and lower than the fuel level if at all possible. This will ensure maximum output
and the least amount of fuel delivery problems.

Thefuel filter should be mounted between the tank and pump as close as possible
to the fuelpump, but lower thatie fuel tank if at all possible and it is

recommended to install a second filter after the pump.

In extremely hot climates the use of reflective shields protects the fuel system
against heat absorption.

Use the coolest surfacesw#hicle chassis as heat sink for components. Using
thermally conductive brackets enhances the heat transfer.

Avoid sharp bends,reducing fittings or crimps in fuel lines.

Use only norperforated clamps. Be sure the hose extends beyond the clamps at
least ¥z the clamp width.

DO NOT CUT braided fuel lines. It takes a special saw or the fitting may leak.
Do not use methanol or ethanol fuel products.

Do not substitute angomponent of this system regardless of specifications.
Make sure the fuel tank is clean and free of rust or solid particles. It must be

properly coated i.e. galvanized. Plastic fuel tanks are acceptable.
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System description

The FIRSTe fuel injection system is a betin high performance, electronically
controlled Tuned Port System. It utilizes an 8 point port injected manifold with
tuned runners and air plenum. It has noatégquthe world of fuel injection

The system isurrently onlyoffered for GM (Chevrolgtsmall Blocks.

System Diagram

The components of tHEIRSTe System will be eamined invarious illustrations
to familiarize yourself with the system componentsad through the entire
installation procedure.

The movement to decrease exhaust emissions has led to very complex fuel
systemsThe FIRST® TPl System replaces the standard carbuyreiwdt intake
manifold, an imegral part of the fuel system.

Installation of thdcIRSTe TPI system may require some modification of the fuel
system.

Be sure you understand which modifications and additional parts are needed for
your vehicle.

Typical Sensors

MAT - Manifold Air Temp TPS Throttle Position
Sensor

F

/;‘

02- Oxygen @nsor L& il

MAP- Manifold Air Pressure

g =

CTS- Coolant Temp 8nsor IAC- Idle Air Control



Typical Sensor Location

MAP- Manifold airpressuresensor. Usually located in tiight rearof the plenumlf you are
not using the optional bracket, you mtrgtandmake sure to keep the sensor within 8 inches of
the vac. Source.

0O2-Sensor located on your exhaust system

-

CTSCoolant Ar Tempisl ocated in one of the 3/80 water pi

TPS Throttle positiorsensor isdcated on theght side of the throttldbodyand will need to be
set to .5+ .65v between pins b and c¢ with a digital volt meter at closed throttle duringéina




Installation

Cleanliness guidelines
Do not use fluffy or dusty cloths.

Thoroughly clean all unions and areas near connections before disconnecting fuel
lines.

Place removed parts on a clean surface and cover. Use paper or plastic sheets.

Components which have been opened or disassembled must be covered or sealed
carefully if repair cannot be carried outrmadiately.

Install clean components only. Unpack parts just prior to installation.

DO NOT use parts that have been stored loose. ( i.e. toolboxes, etc.)
When the fuel system is open:

Do not move vehicle unless absolutely necessary.

Be sure to @an out all open fuel lines to remove any dirt or debris that may have
entered the lines while they were open or installed.

Basic manifold dimensions

l
8in.
OO oo OO
Slde MOUnt :::
Throttle " O
— 1 iin,— p
11/2in.
O Front Mount
. == Throttle
Air Hose
Throttle Body
2 1/2in.
Figure 1
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Required equipment

Along with the usual shop equipment, there are a few items that will make the
installation and adjustments of the Fuel Injection system easier.
Fuel pressuregauge{D 00 psi ) with 106 male pipe
Volt-ohm meter
Test light, 12 volt
Hole punch or hole saw1/ 8 0
Tubing cutter up to 160
Drill bits, 1/ 40 & 1/ 80
American standard and metric wrenches, ratchets, sockets, screwdrivers

Razor or cutting knife (never cut fuel line with dyke cutters). Use only razor edge
hose cutter or a razbtade.

Scrape tool
3/16 ball driverfor allen head cap screws

Y4 Hex Driver

Special Testing Equipment
Engine analyzer

Exhaust gas analyzer (2 gas or 4 gas)
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Preparation for Installation

1. Start the engine and ruruntil warm. ldentify all vacuum lines to air cleaner.
Remove the air cleaner from the carburetor, plug all open vacuum lines.

2. Remove the vacuum lines from the carburetor one at a time and determine what

type of vacuum signals are present: manifoldiguband late ported. Using a

vacuum gauge, determine these three sources and label them accordingly.
a) Manifold vacuum is present at idle
b) Early ported vacuum is not present at idle, but becomes active thsdtike

Is opened.

c) Late ported vacuum becomes active as the threttpened further. ( See

Figure 2 next page

3/8” Port Breather
to Valve Cover

Power Brake

3/16" Port for Timed

Vacuum

o = /Distribulor or EGR Valve

1/4" Port Transmission
Vacuum Modulator

1/4" Port Fuel Pressure
Regulator Vac. Port

3/16" Port Distributor or
Heater Controls

3. If a cruise control system exists, make a note of the linkage for reassembly.

4. Write down the location of the spark plug wires in the distributor cap. Remove

the cap

5. Disconnect the battery.

and

Figure 2
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6. Note how the rotor runs whigowly lifting the distributor straight up. The
reverse action of this must take place during replacement.

7. Drain the cooling system.

8. Tag all wires, hoses and lines that hesreconnected after the installation of

the TPl manifold.

9. Remove all the accessories and related brackets attached to the intake manifold.

10. Remove the intake manifold and clean all the gasket surfaces thoroughly.
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Installation (Section2)

1. The oil pressure sending unit will probably have to be repositioned, may require
1/8 point N.P.T 45 degree elbow fitting. If this prowssatisfactory, relocation to
the front of the block or the port above the oil filter may be necessary.

2. Using the intake manifold gaskets supplied in the kit, bolt the manifold base to
the cylinder headgsWe recommend using gasket sealer on the atesage
surfacesWe also recommend the use dfresistant RTV siliconéo substitute
troublesome end gaskets.)

3. At this time, install all 8 injectors. Lube theridgs with some light oil and
press them firmly into the intake injector bungs. Argseh style injector may be

used.IF YOU ARE SUPPLYINGYOUR OWN FUEL INJECDRS, MAKE SURE THAT
YOU CHECK THE HEIGHTOF THE INJECTORS, SOHAT THERE ARE NO LEAKS.
SOME OF THE AFTERMAKET COMPANIES MAKE THEM SHORTER AND REQURE
YOU TO MODIFY THE FLEL RAIL MOUNTING PADS ON THE MANIFOLDS.

4. Install the fuel rails on top of the fuel injectors at this time by firmly pressing
each rail down onto the top of the inje
Y+20 bolt. See figure 9A

Figure 9A

5. It is easier to instajlourfuel line hose to the fuel rail at this time. Referring to

Figure 9, determine a suitable mounting location for the secondarylfelebhd

fuel pressure regulator with gauge. Al
supply and 3/ 80 return |Iine to reach fr

Figure 9
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Figure 3

6. Tighten the manifold bolts starting in tleenter and working outward,
alternating from side to side. Special intake manifold base bolts are supplied with
unit.

7. On side mount throttle applications, install the heater hose fitting next to the
thermostat housg. On front mounted throttles, the heater hose could possibly
connect to one of two forward facing watespage openings.

(Figure 3)

8. Install O.E.M. sensors or plugs in the remaining openituse of sealer is
recommended).

9. A 90 thermostaswivel housing for front mounted throttle applicats is
recommended

10. On NorEGR applcations, use this plug (Figurg 4

Figure 4

11. Mountafuel pressure regulatofrhe smaller vacuum port on thear of the
plenumconnects to th&uel regulator Keep in mind, fuel pressure tests will be
made before the regulat¢Bee figue 9

12. Connectd43/80) return fuel | i rfuel rall to theportf r o m
on the fuel regulator.
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