EXHAUST GAS RECIRCULATION (EGR) SYSTEM
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7. EXHAUST GAS RECIRCULATION (EGR) SYSTEM

DESCTIPTION

Ihe EGR system serves to recirculate a part of the exhaust gases into the intake system for the purpose of lowering
the maximum combustion temperature in the combustion chambers and thereby reduce the formation of NOx INIEILJL;HH

Oxides)
OPERATION

1. EGR system operation (20R and 2F engine)

{"{}N" c:m‘ullhnnl

When the vehicle speed, coolant temperature, EGR valve temperature (2F only), and carburetor flange temper
ature (2F onlyl, all reach the “ON" range, the computer turns the VSV “0N",
Turning the WSV 0N causes the vacuum passage between EGR port and EGR wvalve to apen,

o The vacuoum from the EGR port lifts up the EGR valve diaphragm and open the EGR valve.

o Theretore, a part of the exhaust gases from the exhaust manifold that passes through the EGR cooler is led
into the upper side of the carburetor throttle valve,
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Fig. 7-1 EGR System Operation (“"ON" Condition — 20R Engine)
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["OFF" condition]

o If any one of the "ON" conditions changes into the "OFF" range, the computer turns the VSV “"OFF™,

o Turning VSV “OFF" causes the passage between the atmosphere and EGR valve to open, and at the same time,
causes the vacuum passage between the EGR port and EGR valve to close.

o Therefore, the EGR wvalve is closed by the spring tension pushing down the EGR wvalve diaphragm, so that the
exhaust gases are no longer led into the carburetor,

e Exhaust Gas
== Atmosphere

Therma
Sensor Computer ( : ) Speed Sensor
EGR Port \
B, EGR valve Thermo shw
A at cylinder
head (Red)
Tharma - 4 -t
Sansor = T
—-
— EGR Cooler

Fig. 7-2 EGR System Operation (“OFF” Condition — 2F Engine )

2. EGR system operation (4M engine)

[OoN" condition]

o When the vehicle speed, coolant temperature, and catalytic converter temperature all reach the “ON" range,
the computer turns the VSV “0ON".

o Turning the V5V “ON" causes the vacuum passage between the EGR vacuum control valve and carburetor
advancer port to open. The EGR vacuum control valve is then lifted up against spring tension.

o Therefare, the venturi vacuum acts on the EGR valve chamber “A’ and the atmosphere on chamber "B”, 1o
lift up the EGR valve and cause the EGR wvalve to open.

O As a result, a part of the exhaust gases from the exhaust manifold that passes through the EGR cooler pipe is
led into the intake manifold,
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Fig. 7-3 EGR System Operation (“ON" Condition) — 4M Engine

["OFF" Condition]
If any one of the "ON" conditions changes into the "OFF" range, the computer turns the VWSV “0OFF".
Al WSY "OFF” condition, the atmosphere acts on the EGR vacuum control valve diaphragm chamber so that

the valve is pushed down by spring tension,
The atmosphere through the air cleaner acts on the EGR valve chamber A" and the intake manifold vacuum

on the chamber “B”, causing the EGR to close.
Therefore, the exhaust gases are no longer led into the intake manifold,
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Fig. 7-4 EGR System Operation (“OFF* Condition) — 4M Engine
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

3. EGR system operating ranges

EGR system “ON" — When all following conditions are “"ON"".
EGR system "OFF" — When any one of the following conditions is "OFF"
hicl Bl — o Sensor Coolant Temp, — Thermo siw
Viehicle So i [at Water Qutlet)
Cool Hat
@
=
(=)
| =
w
T
=]
(3]
rminimm minimum
43 208
{mph) 1GF}
Vehicle Spred — Speed Sensor Coolant Temp. —[;rt"'ﬁ:;::r%ﬁ"m CCo Temp. — Thermo Sensor
-1}
=
&
=
["%)
=
=
minimum minimum
43
{mph) 208 (°F)
Vehicle Speed — Coolant Temp. — Thermo sfw EGR Gas Temp. = Carburetor Temp.—
Speed Sensor [at Cylinder Head) Thermo Sensor Thermo Sensor
|- 65+3 ool o T Do s201g  Hot
=]
=
; OFF
(18
" OFF
rminimum 248+18 minimum
109 ° °R 43 R
{ F})
Mote § == S
In the abowve diagrams, thermo switch "ON" denotes cut-out condition and “OFF"” denotes continuity

condition,
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INSPECTION

EGR valve inspection (20R and 2F engines)

(1) After warming up, remove the air cleaner cap.

(2] With engine idling, connect the EGR wvalve and
intake manifald directly together with a vacuurn
hose, This should cause the carburetor (o produce
a bubbling noise,

{3l This noise should disappear when the vacuum

hose is disconnected fraom the EGR valve,

EGR valve inspection (4M engine)

Warm up the engine and have it idling. At this state,

interchanging the EGR valve upper and lower hoses
should cause the engine 1o rough idle or stall. 1
EGR vacuum control valve inspection (4M engine)
(1) Connect the carburetor advancer port and EGR
vacuum control valve directly together as illus-

trated,

(27} Disconnect the two hoses from the EGR valve

EGR Valve

and attach vacuum gauge on each hose,

Fig. 7-6 EGR Valve Inspection (4M)

(31  When the engine is raced, the vacuum gauges should indicate as follows:

EGR "A" chamber side Wenturi vacuwm

EGR "B" chamber side Atmospheric pressure

{4) At idling, disconnecting the hase from carburetor advancer port should cause the vacuum gauge to indicate as

follows:

EGR "A’ chamber side

EGR "B" chamber side

Approximately atmospheric pressure

Intake manifold vacuum

{S)Return the vacuum hoses to former state,

Chamber “B" !
! __-iiAll llB L i i
Vacuum Gauge

EGR Vacuum

T Control Valve

Fig. 7-7 EGR Vacuum Control Valve Inspection (4M)
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR SYSTEM INSPECTION PROCEDURE (20R Engine)

Wisually inspect all hoses and wiring for incomplete or incorrect connections and for damages, and

correct any defect found.

2. At cold engine, pull out EGR port — Yes—w Check EGR wvalve (P.7-5) | Bad_——] Replace
vacuum hose and connect it to EGR valve.
intake manifold. Does carburetor 0K
make bubbling noise at idling?

G. Does noise stop Yes Replace
when thermo siw ™ thermo s/w.
Mo wiring connector
r is grounded?

3. After warming up, repeat 2 above. Mo Mo Replace VSV.
Does carburetor make bubbling
noise at idling? Mo 7, If WSV wiring con

nectar is unplugged, L Yes —] Replace

does noise stop! cOMputer.
Yes

Check EGR walve. Bad Replace

(P.7-5) EGR valve.

4,  Disconnect hose between EGR
valve and VSV, Connect vacuum OK
gauge at WSV side. Set vacuum
gauge at driver’s seat. 8. If thermo .sfw wWiring ik Replace
At road test or with chassis dyna- m”m':"'." I8 UnpRagmed thermo s/w.
mometer, raise speed gradually, s does noise stop?
there change from "ON" to "OFF"”
at specified speed? e

—M

B Lower ol gra#ua"v' i6 there ] Is there power at Mo Repair or
change from "OFF" to "ON" at VSV wiring con- replace fuse
specified speed? nector [+ terminal? or wiring.

(P.1-12)
1 Check WSV, (P.1-7~1-11) h""DK_‘h T
EGR system normal computer.
Check speed sensor, .
-1 (P.1-4) Bad -w] HReplace
speedometer.
Replace
Computer.

Mote — S

1. In tests 2 and 3 above, the bubbling sound will be heard better if air cleaner cap is laken off,

2, Test 2 cannot be performed if the coolant temperature does not drop below A0°F even if the vehicle is left

out in the shade for more than one hour, In such case, perform test 2 by grounding the thermo switch con-
nector terminal and forcibly assuming cold condition. Unit test of the thermo switch will be required later

(P1-6).
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR SYSTEM INSPECTION PROCEDURE (4M Engine)

1. Visually inspect all hoses and wiring for incomplete or incorrect connections and for damages, and
correct any defect found.
2, Connect vacuum gauge to each of the two
EGR valve hoses.
3. Al cold engine (coolant temp.  below a, If thermo sfw wiring con-
A0°F) and engine speed 3000 rpm, nector s grounded and same
i5 there atmosphere acting on EGR Mo check made, is there aimos-
“A" chamber and wvacuum on BT phere acting on EGR wvalve | Yos
chamber ? A" chamber and vacuum on
“B" chamber ? Replace
thermo s/w.
Yas
Mo
4, After warming up and at engine speed
3000 rpm, is there vacuum acting on 10, If thermo s/w wiring con-
“A" chamber and atmosphere on "B Mo nector is unplugged and samea Yes
chamber? check made, is there vacuum
acting on “A" chamber and
atmosphere on "B chamber ?
Yes
Mo
. With vacuum gauges still connected,
make road test. . N Is EGR wvacuum control valve] No | Heplace
N gty apeaner HEL IR TR : operating properly? (P.7-5) EGR
change from “"OM" 1o “OFF"? : i VACLILIM
G, When gradually slowed down, is there contral
change from “OFF" to “ON"? Yes valve.
Is there power al VSV wiring] Mo | Repair
Yes connector (+) terminal? (P,1-12) or e
place
fuse o
1. Remove vacuum gauges and recon- Yes wiring.
nzct  hoses,
7 [ 15 vsv normaiz .17~ 1100 | o (Fooies
a. At idling, interchange hoses conneacted : | VSV,
to EGR valve "A" and “'B" chambers, -I Gheck seec ncor e 1)
Does engine rough idle ar stall? (P.7-5) ves F.tenlam
Ok —== computer,
Bad | Replace
Vas speedo-
meter,
EGR system normal
Mo | Replace
EGR wvalve.
Mote — —_— — -

Test 2 cannot be performed if the coolant temperature does not drop below AD°F even if the vehicle is left
out in the shade for more than one hour, In such case, perform test 2 by grounding the thermao switch con
nector terminal and forcibly assuming cold condition. Unit test of the thermo switch will be required later (p1-6),
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l

@ @ Coolant Temp.: below 40°F

Engine 3000 rpm

@ after Warming-up

Engine 3000 rpm

6513 mph

OFF

OFF

20453 mph
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR SYSTEM INSPECTION PROCEDURE (2F Engine)

Visually inspect all hoses and wiring for incomplete or incorrect connections and for damages, and

correct any defect found.

|

Pull out hose from EGR port and
connect it to intake manifold.
Rermove air cleaner cap.

!

At cold engine and idling, can
bubbling noise be heard at carbu-
IEIDF?

Yes

Mo
[

After warming up and at idling
can bubbling noise be heard
at carburetor?

Yes

At test 4 condition, will noise
stop when either carburetor
flange thermo sensor connector
is unplugged or EGR valve
thermo  sensor is  grounded?
{Reconnect hose)

z]

Yes
|

Disconnect hose between EGR
valve and VSV and mount vacu-
um gauge at VSV side, Set
vacuum gauge at driver's seat,
At road test or with chassis
dynamometer, gradually raise
speed. |5 there change from
"ON" to "OFF" at specified
speed?

When gradually slowed down,
is there change from"OFF" to
ilGN!I?

Check EGR valve (P.7-5) Bad Replace
EGR wvalve.
(o] 4
Check coolant thermo sfw, Bad Replace
and EGR valve and carburetor thermo siw
flange thermo sensors, or thermo
{(P1.5~ 1.6) SENS0r.
Ok '//Nﬂ/l Replace VSV,
3 !1 WSV wiring connector Yes Replace
is un;::lugged. does noise computer.
stop!
Check EGR valve. (P.7-5) R
valve .
(8] 4
9, !f_:_:oolant thermq siw Mo Replace
WIrINg connector 15 un- coolant
plugged, can bubbling thermao s/w
noise be heard? :
Yes
Is there pmwfr at WSV ;'nfiiir'ﬂ Mo Replace or
mnnnfﬁtnr (+} terminal repair fuse
P.112) or wiring.

Yes

Check WSV, (P, 1-7~1-11)

ad ._-LFE eplace VIV, ]

OK 1 Replace mmuumr_|

Mo

— MNote

Yes

EGR system normal

Check speed sensor, (P.1-4)

8]
| —

.-""'-.-F’

Bad

Replace speedo-

metear.

Test 3 cannot be performed if coolant temperature does not drop below 40°F after leaving the vehicle in the

shade for more than one hour,

In such case, make the test by grounding the thermo switch connector

terminal and forcibly assuming cold condition. Unit test of thermo sensor will thus be required later, (P1.5)
Tests 6 and 7 cannot be performed if the EGR valve temperature rises above 320°F as the system will be
“OFF"”, If these tests show Mo, before checking the speed sensor, unplug the thermo sensor connector at the
EGR valve and make road test. |f this is satisfactory, the EGR system can be assumed to be in normal condition.
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Intake Manifold |

®
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Bubbling Moisa ¥
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'
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®

Carburetor

Disconnact
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR SYSTEM INSPECTION PROCEDURE (Using Checker — 20R Engine)

Visually inspect all hases and wiring for incomplete or disconnected connections and for damages, and

correct any defect found,

]

Connect the checker to inspection connector and VSV connectors.

Set all checker switches to “VEHICLE" side and turn on ignition switch,

vehicle at low speed (about 5 mphl. Does light
“A" flash properly?

4. At cold engine [coolant temp, below AD°F), is
light "C" extinguished? Mo Replace thermo siw
5, After warming up, is light “C" on?
Yes
B. Is light "H" on? — —
: . - Mo After verifying that computer wiring
Set swutchl K" 1o .E,IMU: connector is properly plugged in,
LATION' side. When dial 'K replace computer.
is turned until at “"OFF"” range
speed, does light "H™ turn off?
Yes
8. Connect EGR port vacuum hose 10, Mount vacuum gauge on
: ) : 3 . ; Mo Replace VSV,
to intake manifold. Have engine VSV (7) pipe. Set engine
idling. When light **"H" is turned at 3000 rpm and operate
on from off state by dial No dial "K'. Is there no Yes Replace EGR
"K', can bubbling noise be wvacuurn when light “H” is valve.
heard at carburetor? off and vacuum when light
{Reconnect hose after test) "H" is on?
Yes
9, Set switch K" to “VEHICLE" side and run i
fs}

Mote
Fﬁlfmr remaving checker, have the VSV connector plugged in properly,

Yes

EGR system normal

Replace speedometer,
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR SYSTEM INSPECTION PROCEDURE (Using Checker — 4M Engine)

Visually inspect all hoses and wiring for incomplete or incorrect connections and for defects, and correct

any defect found.

Connect the checker to inspection connector and VSV connectors.

Set all checker switches to "“WVEHICLE" side and turn on ignition switch,

If light “"C" does not operate properly, replace

thermo sensor at water outlet,

If light D" turns off, replace CCo thermo sensor or

or wiring.

After verifying that computer wiring

connector s properly  plugged
replace computer.,

in,

side and run wvehicle at low speed
fabout 5 mphl. Does light “A"
flash properly?

-

Mote

Yes

EGRH system normal

With light “H" on, idle engine.
Interchange EGR valve upper

NO

and lower hoses. Does enging
rough idle at this time?

Yes

4. Al cold engine (coolant temp. Mo
below 40°F), does light “C"
turn off and light D" for CCo
vehicle turn on?
5, After warming up, does light “‘C" No
turn on and light “D” for CCo
vehicle turn on?
Yes
6. Is light “H" on?
Mo
7. Set switch K™ o "SIMULATION
side, When dial "K' is turned,
does light "H" turn off at “QFF"
range speed?
Yes
8. Speed up engine to 3000 rpm, 10,
When dial K" is turned until light No
“H" is turned on from off state,
does engine speed drop  slightly
{about 50 rpm)?
Yes
11.
9, Set switch K" to “VEHICLE"

“rpm. 1 dial K is turned until

Connect vacuum gauge to V5V
#1 pipe and st engine at 3000

MO

Replace
EGH valve.

light “H" turns off, is there no
vacuum? When light “H" is on,

Yes

Replace WSV,

is there vacuum?

ﬁ Replace speedﬂmeter,]|

Replace

EGR vacuum
control
valve.

After removing the checker, have the V5V connector properly plugged in.
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EGR SYSTEM INSPECTION PROCEDURE (Using Checker — 2F Engine)

1. Visually check all hoses and wiring for incomplete or incorrect connections and for damages, and correct
any defect found.

Connect the checker to inspection connector and VSV connectors.
Set all checker switches to “VEHICLE" side, and turn on the ignition switch.

4, At cold engine [coolant temp, No
below 100°F), are lights “B" and
“C" off and light D"’ on?

If light "B" does not operate properly, replace
carburetor thermo sensor,

5. After warming up, are lights "B", Mo If light “"C" does not operate properly, replace
“C”,'D™ turned on? - thermo sfw at cylinder head.
Mo ~a If light “D" does not operate properly, replace
Yes

EGR valve thermo sensor.

6. Is light "H" on?

7. Set switch K™ 1o "SIMULATION" side, Mo After werifying thal computer wiring con
When dial "K' is turned, does light "H" nector is properly plugged in, replace computer,

turn off at "OFF" range speed?

Yes
8.  Pull out vacuum hose from EGR 10.  Connect vacuum gauge 1o
port and connect it to intake WSV #7 pipe. Set engine NO_| Replace VSV,
manifold. Remowve air cleaner cap. at 2000 rpm and operate
With engine idling, turn dial “K"” Mo dial K" ves | Replace EGR
until light "H” turns on from off Is there no vacuum when vialie:
state. Can bubbling noise be heard light *"H" is off and
at carburetor at this time? vacuum when light ""H™ is
on?
Yeas

q, Set switch K™ to “VEHICLE" side, N _’_} = 1
When driven at low speed {about 5 mph), 2 eplace speedometer.
does light “*A” flash properly?

Yes

EGR system normal

Note
r After removing the checker, have the VSV connector properly plugged in,
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EGR MAINTENANCE WARNING
DESCRIPTION

This is a warning device to indicate that the EGR system is in the maintenance period. After the vehicle has run 25,000
miles, the warning light will continue to light as long as the ignition switch is turned on. Therefore, whenever a vehicle
with this warning light turned on comes in for service check up, start with the EGR system first, and perform all of the
periodical maintenance work,  The warning light must not be extinguished by resetting the switch until all work have
been fully completed.

For the purpose of checking, the warning light has been made 1o turn on temporarily when the engine is cranked, Thus,
if the warning haht fails to turn on when cranked, the warning light electric circuit s faulty,

OPERATION

2 When the vehicle has run about 25,000 miles, the cam driven by the speedometer cable pushes the micro switch
to the "“C" side to close the circuit between A and "F”. The current from the ignition switch then flows
through the warning light and cause it to light,

@ Changing over the reset switch to the "E” side will open the circuit between A" and “F" and prevent the
warning from lighting for another 25,000 miles.

2 On the other hand, due to the circuit between the warning light and starter switch, the current from the starter
switch during cranking will flow through the warning light and cause it to light.

o The cam makes one revolution every 50,000 miles,

Warning Light

Starter sfw
B T ()
H E Ry
Reset siw
Starter D E

Motor

BATTERY

Fig. 7-8 EGR Maintenance Warning Circuit
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RESET SWITCH RESETTING METHOD (RT, MX, FJ)

1. Using SST [09810-25010] , remove the lock screw
from maintenance interval detector cover.

2. Remove the two cover screws and take off the
Cover .

3. Set the reset switch in the direction opposite to
what it i1s now,

4, Install the cover,

B, Check the warning light to see that it does not
turn on when the ignition switch is turned on.

B, Check the warnming light to see that it turns on
when the ignition switch is turned to “"START™
position,

RESET SWITCH RESETTING METHOD (RA, RN)

1. Using SST [09810-25010] , remove the lock screw
from the warning cancel switch cover,

2 Remove the cover,

3. Set the reset switch in the direction opposite to
what it is now,

4a, Install the cover,

b, Check the warning light to see that it does not
turn on when the ignition switch is turned on,

G, Check the warning light to see that it turns on
when the ignition switch is turned to “START"
positian,

(AT, MX, FJ)

Original Position

Fig. 7-10 Resetting Reset Switch

(RA, AN)

09810-26010

Fig. 7-11 Removing Cover

Fig. 7-12 Resetting Reset Switch
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MAINTENANCE WARNING DETECTOR (RT, MX, FJ)

[

Maintenance Interval Detector
o Warning Light

Starter sfw

e

Starter

Micro sfw

-_—O‘-o—oxo-@

I1G sfw

i}

Fig. 7-13 Maintenance Interval Detector Circuit

WARNING CANCEL SWITCH (RA, RN)

Starter siw Warning Light

o ()

—‘ Warning
Cansel
)

Starter

—_—

Fig. 7-14 Warning Cancel Switch Circuit
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