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EMISSION CONTROL SCHEMATIC DIAGRAM RX-7 4B

EMISSION CONTROL SCHEMATIC DIAGRAM
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4B RX-7 EMISSION CONTROL SCHEMATIC DIAGRAM
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COMPONENT DESCRIPTIONS

Component Function Remarks
1. Air Cleaner Filters air into throttle chamber
2. Air Control Valve Directs air to one of three locations; Consists of 3 valves:
(ACV) exhaust port, 3-bed catalyst or back to Air Relief Valve
the relief air silencer Air Switching Valve
Anti-afterburn Valve
3. Air Flow Meter Detects amount of intake air; sends
signal to control unit
4. Air Pump Supplies secondary air to ACV
5. Air Supply Valve Supplies by-pass air into dynamic During air-con. operation
chamber During P/S operation
6. Anti-Afterburn Valve Supplies fresh air into rear port during Included in ACV; vacuum operated
deceleration
7. Atmospheric Pressure | Detects atmospheric pressure; sends to
Sensor control unit
8. By-pass Air Control Controls amount of by-pass air to Controlled by vent solenoid valve and
(BAC) Valve maintain idling speed, etc. vacuum solenoid valve
9. Canister Stores gas tank fumes when engine stops Vented to atmosphere through charcoal
and filter
10. Check and Cut Valve Releases excessive pressure or vacuum in
fuel tank to atmosphere
Prevents fuel loss if vehicle overturns

47U04B-505
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COMPONENT DESCRIPTIONS

Component

Function

Remarks

11. Clutch Switch and
Neutral Switch

Detect in-gear condition; sends signal to
control unit

Closes when clutch pedal is depressed;
opens when clutch pedal is released
Closes in neutral; opens in all other ranges

12. Control Unit

Detects the following:
1. Engine speed
2. Radiator coolant temperature
3. Engine coolant temperature
4. Throttle opening
5. Intake manifold vacuum
6. O, concentration
7. In-gear condition
8. ldle mixture
9. Floor temperature
10. Intake air temperature
11. Cranking signal
12. Atmospheric pressure
13. Air conditioner ON/OFF condition
14. Amount of intake air
Controls operation of the following:
1. Vacuum control solenoid valve
Switching solenoid valve
. Relief solenoid valve
BAC valve (vent solenoid valve and
vacuum solenoid valve)
. Pressure regulator control solenoid
valve
. Fuel injection system

o g AN

Ignition coil - terminal
Water temperature switch
Water thermo sensor
Throttle sensor

Vacuum switch

. 05 sensor

Clutch switch and neutral switch
Variable resistor

Heat hazard sensor

10. Intake air temperature sensor
11. Starter switch

12. Atmospheric pressure sensor
13. Air con. switch

14. Air flow meter

©CEONDEHWN =

13. Dash Pot

Gradually closes throttie during
deceleration

Contacts at 2,350 ~ 2,650 rpm
{(in neutral)

14. Heat Hazard Sensor

Detects floor temperature; sends signal to
relief solenoid valve control unit

Closes above 130°C (266°F) when heat
hazard sensor is closed; relieves secondary
air

4B—6
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Component

Function

Remarks

15.

Intake Air
Temperature Sensor

Detects intake air temperature; controls
pressure control valve and BAC valve
through control unit

Thermistor

16.

No. 1 Pre-Monolith
Converter

Reduce HC, CO

Oxidizing catalyst

17. No. 2 Pre-Monolith Reduce HC, CO and NOx 3 way catalyst
Converter
18. Over Drive Switch Controls ACV solenoid 5th gear: open
Others: closed
19. O, Sensor Detects exhaust manifold O, concentra-
tion; sends signal to control unit
20. Pressure Regulator Shuts vacuum passage between dynamic Operates when:
Control Solenoid chamber and pressure regulator (to Intoake air temperature is above
Valve prevent engine stopping) 50°C (122°F)
During cranking
After cranking
21. Purge Valve Carries evaporative fumes from gas tank During open throttle
and canister to intake manifold
22. Relief Solenoid Valve Relieves secondary air to air cleaner when | Blue
unnecessary
23. Split Air Solenoid Controls amount of split air; increase Operates when overdrive switch is open

Valve

split air when ACV solenoid operates

47U04B-507
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COMPONENT DESCRIPTIONS

Component

Function

Remarks

24,

Split Air Injection
Pipe

Secondary air injected between center
monolith and rear monolith (main
converter) above 1,100 rpm with open
throttle

Solenoid Valve

deceleration, etc.

25. Switching Solenoid Switches secondary air to exhaust port Gray
Valve or rear catalyst

26. Throttle Sensor Detects throttle opening angle

27. Vacuum Advance Controlled by solenoid valve
Diaphragm

28. Vacuum Control Cut vacuum to distributor during Green

29.

Vacuum Switch

Detects intake manifold vacuum; sends
signal to control unit

Opens when intake manifold vacuum is
0 ~ 100 mmHg

Vent Solenoid Valve
and Vacuum Solenoid
Valve

Controls BAC valve

Controlled by control unit

31.

Water Temperature
Switch

Detects radiator coolant temperature;
sends signal to control unit

Above 15°C (59°F): ON

32.

Water Thermo Sensor

Detects engine coolant temperature;
sends signal to control unit

Thermistor

33.

3-bed Monolith
Converter

Further reduces HC, CO and NOx

3 way catalyst (Main converter)

4B8-8
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OUTLINE OF CONSTRUCTION RX-7 4B

OUTLINE OF CONSTRUCTION
AIR INDUCTION SYSTEM

1. DYNAMIC SUPERCHARGE SYSTEM
The dynamic chamber is completely separated in to primary and secondary chambers. Each chamber is

connected to the intake ports for each rotor by two intake manifolds, totalling four in the twin-rotor
engine.

The dynamic chamber inlet is provided with a two-stage throttle valve. An electronic gasoline injection
(EGI) system is used, which makes possible the use of the long intake manifolds.

(1) Objective
To take advantage of pressure changes in the intake path in order to improve intake air efficiency.

Throttle chamber Dynamic chamber

Auxiliary port

(Carburetor)

Intake manifold

—_ [LD)

-1

Reference notes:

® When the EGI is used, the air and fuel can be thought of as individual components. Consequently,
there is much more freedom regarding the shape, diameter and length of the intake manifold than
when a carburetor is used.

® When a carburetor is used, a triple venturi arrangement is used in order to improve vaporization
of the gasoline. But, because the inner diameter of the intake manifold is correspondingly smaller,
charging efficiency is poor in the high-speed range, and there is a sharp loss of power.

¢ The dynamic supercharge system is designed for high intake air efficiency from low speed to high
speed by using the multiplication effect of the 6-port induction (6P1) system.

4B—9
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OUTLINE OF CONSTRUCTION

Dynamic
chamber

Front

Dynamic
chamber

Rear
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(2) Effects of the dynamic supercharge system
Intake air efficiency is improved by the combina-
tion of the following two effects.

Exhaust obstruction effect

When the front intake port begins to open, because
there is an overlap, there is pressure in the dynamic
chamber caused by exhaust pressure within the
cylinder. At that time, the rear rotor enters the
compression cycle, the cylinder pressure begins
to become higher than the pressure of the intake
manifold, but, because of the effect of the pressure
return from the front, supercharging of the air is
possible until immediately before the rear intake
port closes.

Intake inertia effect

Intake inertia is caused by the closing of the front
intake port. A compression wave occurs, and the
pressure within the manifold is changed from
negative pressure to positive pressure.

This compression wave passes through the dynamic
chamber and accelerates (supercharges) the intake of
the rear cylinder.




OUTLINE OF CONSTRUCTION RX-7 4‘B

2.6P1 (6-PORT INDUCTION) SYSTEM
The 6P| system is composed of three intake ports per rotor: a primary, a secondary, and a secondary-
auxiliary port. There is a total of six ports in a twin-rotor engine.

Primary port Secondary port
SH IMH SH
|- Auxiliary port
Auxiliary
'} 4 * - port valve
N 4
\" } \ \K Actuator
[} 1 0 3
- O O O' -
4 ~
‘ | ) P ’
Back pressure Back pressure

To prevent mixture blowback into the intake manifold at low speeds, the IC (intake port close) timing
of the primary and secondary main ports are relatively advanced to suit the fow-speed requirement.
IC timing of the auxiliary port is optimized for high-speed performance. The auxiliary port is equipped
with a rotating valve (auxiliary port valve), controlled by exhaust pressure which is virtually propor-
tional to the power.

This rotating valve closes at low speeds, and opens or closes at high speeds depending on demand.

(6P1)
TDC ADC TDC ADC TDC

P+S+A

P+S
Auxiliary port

Port open area

71 32 48 304070 Primary port
(BBDC) (ATDC) (ABCD) \/

Eccentric shaft angle (deg)

(Conventional type)

P+$S

Secondary port

Port open area

(6PI) (Conventional type)

75 3238 40
(BBDC) (ATDC) (ABDC)

Eccentric shaft angle (deg)

4B-11




4B RX-7 OUTLINE OF CONSTRUCTION
Auxiliary port A ///
Auxiliary port valve e /

5 Auxiliary port
£ F3/4 opened

g8

S0
>

“g’) S t2/4

- Road load
2
£ s \

' H A
3,000 4,000 5,000 6,000

Engine speed(rpm)

The auxiliary port valve and actuator are two separate parts. In addition, a flexible shaft is provided at
the middle of the driveshaft in order to absorb dimensional variations, and a reverse-installation
prevention device is fitted at the valve coupling.

Flexible shaft

Revers-installation
prevention device

Actuator

Back pressure

\ Auxilialy port valve
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OUTLINE OF CONSTRUCTION RX-7 4B

BAC (BY-PASS AIR CONTROL) SYSTEM

This system consists of the BAC valve, chamber, vent solenoid, vacuum solenoid, ASV (Air Supply
Valve) and control unit.

Except during AWS (accelerated warming-up system) operation and warming-up (when the fast-idle
mechanism operates and the primary throttle valve is forced open), the BAC valve gperates, by com-
mands from the control unit, to maintain 800 rpm during idling.

r———Water temperature switch

Neutral switch ——] le—— Throtlle sensor
Clutch SWItCh ————e fe—— Intake air temperature
Water thermo sensor ——#f Control unit |je=—— Air-con switch sensor
IgNItIoN PUISE em——ind je— Starter switch
T T
! ]
I_ -——m wd b o "
T
H H
. 1
LA 3

Vacuum
solenoid
valve

#56 Orifice #80 [L%_l

Vent solenoid valve

Chamber

BAC valve

@q—

Air supply valve

OPERATION

1 Operation under ordinary conditions

{1) The vacuum and vent solenoids operate little by little as orn off duty signals are received from the
control unit, making a pressure adjustment of the amourt of vacuum applied to the diaphragm
chamber of the BAC valve.

{2) The vacuum is led once to a chamber (25 cc), where pressure -pulsations are alleviated (surge
prevention).

{3) Depending upon the volume of vacuum applied to the diaphragm chamber, the valve moves up and
down, thereby controlling the amount of by-pass air.

{4) When the amount of by-pass air is increased and the engine speed (idling) increases, rpm signals are
sent to the control unit, so the control unit once again emits commands to each solenoid to
maintain the engine speed at 800 rpm, the vacuum applied to the diaphragm chamber becomes
large, and the amount of by-pass air decreases.

(5) If engine speed decreases too much, operation is the same as described above: the vacuum applied
to the diaphragm becomes small, and the amount of by-pass air increases.
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