


FOREWORD

Basic construction, operation and repair procedures together with necessary service data and trouble-
shooting guide of Toyota Emission Control System installed on Toyota vehicles are fully explained in
this manual as a guide for service personnel of Toyota Authorized Distributors and their dealers. This
manual should be carefully studied to grasp Emission Control System functioning and to effect proper
maintenance and service on components, thus making vehicle performance meet the federal air pollution

control standards.

All information, illustrations and specifications contained in this manual were the best available at the
time of publication. Toyota reserves the right to make changes in designs and specifications without

previous notice and under no obligations.

Toyota Motor Sales Co., Ltd.

©1972 TOYOTA MOTOR SALES CO., LTD.
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POSITIVE CRANKCASE VENTILATION SYSTEM

1. POSITIVE CRANKCASE VENTILATION SYSTEM

Description

Toyota Positive Crankcase Ventilation System is a dewvice which serves to lead the blow-by gas cotlected in the crankcasa to
the intake manifold for combustion,

’

Air Cleaner

Ventilation Valve

Carburatar

Intake Manifold

. Blowe-by Gas

i = = = Fresh Air

wWww.Cruisertult com
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Fig. 1-1

/ T
Toyota Positive Crankcase Ventilation System
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POSITIVE CRANKCASE VENTILATION SYSTEM

Ventilation Valve Operation

The ventilation valve is installed n air hine extending

from

the crankcase to the intake manifold and serves

to control the flow of blow-by gas in accordance with
the engine load.

1.

3.

Not Running or Backfire

When the engine 15 not running, or n case of
backfire, the valve is held clased by spring
tension to shut off the passage between the
crankcase and intake marifold.

Normal Operation

The blow-by gas 1s 1ed into the intake manifold
for burning when the vacuum in the intake
manifold opens the ventilation valve,

Idle Speed or Deceleration
The higher vacuum in the intake manifold
cantrols the blow-by gas flow,

[ Mot Running Backfire |

Crankcase Side

Intaka Manifold Sids

Fig. 1-2 Ventilation Valve Operation {1)

Normal Operation

Fig. 1-3 Ventilation Valve Operation (2)

| Idle Speod or Daceleration |

1+
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Fig. 1-4 Ventilation Valve Operation (3)
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POSITIVE CRANKCASE VENTILATION SYSTEM

Trouble Shooting

1.  Defective engine idling

o
L

*Leaky or REPAIR or

Discannected

Hose" ’ #
REPLACE

lJJ)

~_ “Sticky PCV Valve"

@-~Q (5

(@) ®

) ‘

P o \:f

s /)

Fig. 1-5 Defecti;e Engine Idfing

2, Adherence engine o1l to air cleaner

REPALIR or

o

REPLACE

" Disconnacted

Q wa Hoss"
Qi
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Fig.1-6 Adherence of Engine Oil to Air Cleaner

@the_cruiser_cult



1-4 POSITIVE CRANKCASE VENTILATION SYSTEM

Positive Crankcase Ventilation System Schematic Drawings
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POSITIVE CRANKCASE VENTILATION SYSTEM
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Fig.1-8 2T7-C Engine Positive Crankcase Ventilation System



POSITIVE CRANKCASE VENTILATION SYSTEM
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POSITIVE CRANKCASE VENTILATION SYSTEM
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POSITIVE CRANKCASE VENTILATION SYSTEM

|— Air Cleaner

L)
i, > _O Y ' |
Ventilation Valve LE Ty
; S

- O

e
p)

<l = = Fresh Air

st Blow-By Gas

Fig.

www crulsqreult com

(&
1-11 F Engine Positive Crankcase Ventilation System

@the_cruiser_cult



-

2. CHARCOAL CANISTER STORAGE SYSTEM

CONTENTS
Page
Description ......ccivivecrrennsnartasaccnnans 2--1
Operation .....ccciiiiiitirirsnrannsnnsnnsnss 2-1
Trouble Shooting . ......ooviirenrnniroarensaars 2—-2
Charcoal Canister Storage System
Schematic Drawings ...........ooivirennnensa 2—-4

www cruisercult com

@the_cruiser_cult



CHARCOAL CANISTER STORAGE SYSTEM 2-1

2. CHARCOAL CANISTER STORAGE SYSTEM

Description

Toyota Charcoal Canister Storage System serves o lead the hydrocarbons evaporated from the fuel system into the intake
mantfold for burning.

Vapor line comes in two types depending on the vehicle,

(1}  Fuel Tank — (Fuel and Vapor Separator) — Check Valve — Charcoal Camster —» Vacuum Switching
V?Fl;:’q_,—a Intake Manifold,

{‘?]/ Fuel Tank — Thermal Expansion Tank —» Charcoal Camister —  Vacuum Switching Valve — Intake
Manifold, {MX Wagon, MS Sedan & Hardtop)

Operation

On vehicle parked or running at low speed, the vacuum switching valve is clased, and fuel vapor produced in the fuel tank
travels into the charcoal canister through the vapor hine to be absorbed by the charcoal.

AT LOWSPEED ~—— Fuel Vapor
& PARKING ~4— — — Fresh Air

Intake Manifold

Hydrocarbon will b
sucked into the Thermat Expansion Tank

Vacuum Switching
Velve (Closed) Charcoal

Y Y
lrﬂ‘nmm FLTHIIIMY

Fuel Vapor

{Evaporated
Mydrocarbon)

www cruisercult fom

Fig.2-1 Charcoal Canister Storage System Operation (1)
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2-2 CHARCOAL CANISTER STORAGE SYSTEM

On vehicle running at high speed, fuel vapor and flesh air drawn in through the fuel tank pass into charcoal canister where

hydrocarbon 1s abosrbed; both of them are taken into intake manifold.

AT HIGH SPEED | -=———  Fuel vapor
-4——---=  Fresh air

Fig. 2-2 Charcoal Canister Storage System Operation (2]

Fuel Tank Pressure Control System.
{when fuel tank vacuum builds up)

Safety valve in the safety type cap and check valve open to allow air
from the outside into the fuel tank,

Safety valve opening vacuum:
300 ~ 600 mm AQ (11.81 ~ 23.62 in.AQ)
or 22,1~ 44.1 mmBg (0.87 ~ 1.74 in,Hg}

Check valve opening vacuum: 200 mm AQ {7.87 in.AQ)
or 14,7 mmHg {0.58 in.Hg)

{when fuel tank pressure builds up}

Check valve spring 1s compressed and fuel tank vapor passes through
canister to intake manifold,

Check valve opening pressure’
P{ to P2 — 160 ~300 mmAQ (6,30 ~11.81 in.AQ)
or 11,7~ 22,1 mmHg (0.46~ 0.87 in.Hg)

Note: This check valve keeps pressure in fuel tank so as to
prevent fuel from entering vapor line when tank is filled.

CHARCOAL
CANISTER SIDE

WWw cerercuIt com

Fig. 2-3 Check Valve & Safety

Cd

@the_cruiser_cult

o s

PP Y



CHARCOAL CANISTER STORAGE SYSTEM

Trouble Shooting

1. Noticeable gasoline leaks

Probable causes Tear in piping, loose connection, canister defective.

REPAIR OR REPLACE

Fig. 24 Vapor Line Inspection

2.  Fuel tank or expansion tank deformed

Probable causes: Canister clogged, safety type cap defective {valve will not open).

REPAIR OR REPLACE

Safety Type Cap
will not open,

Clogged Canlster or Hosg

Fig. 26 Fuel Tank Inspection

Probable causes. Hose clogged.

REPAIR OR REPLACE

Clogned Hose or Check Valve

(S

7

MU

WWW cruisgrcult com
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Fig. 26 Fuel Tank Inspection
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2-4 CHARCOAL CANISTER STORAGE SYSTEM

3.  Evaporated hydrocarbon will not pass to manifold when speed rises exceeds 15 mph {at TP system “ON").
Probable causes: 1, Hose or pipe collapsed
2. Vacuum switching valve defective
3, Computor or speed marker defective
4, Speed sensor defective
Inspection procedures:
1. Disconnect the vacuum hose from the vacuum switching valve to the carister and clip 1ts end.
2. As Hustrated, connect a vacuum gauge to the vacuum switching valve.
3. When the vehicle speed exceeds 15 mph, check to see if there 15 a vacuum n the hose.

4. If there is no vacuum, refer to the inspection procedures on throttle positioner circuit and check the vacuum
switching valve, speed marker relay, computor, and speed sensor, Replace any part found defective,

Note: During test,
clamp this hose,

Fig. 2.7  Charcoal Canister Storage System Inspection

4. Rough engine speed (vehicle wivapor check valve only)
Prabable cause  Improper check vaive
If the check valve 1s in defect when the fuel tank is full,

the engine may possibly become mal-functioned due to
fuel flowing into the vapor line.

Inspection:
fult com
Replace the check valve, If the engine returns to proper Cha_rcoal ITyerert /
conchtion by clamping the hose between the VSV and Canister P/
canister. Fig. 28 Improper Check Vaive

@the_cruiser_cult



CHARCOAL CANISTER STORAGE SYSTEM 2-5

Charcoal Canister Storage System Schematic Drawings

Check Valve

Intake Manifold

Charcoal Canister
Vacuum Switching Valve

Fig. 2.9  Charcoal Canister Storage System — Corolla Sedan (KE]

Vacuum Switching Valve

WWW CruIserd

ult com
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Fig. 2-10  Charcoal Canister Storage System — Corolfa Sedan (TE)
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2-6 CHARCOAL CANISTER STORAGE SYSTEM
Fuel & Vepor Separator
Check Valve Safety Type Cap
Vacuum Switching Valve
Charcoal Canister
Inteke Manifold
Fig. 211  Charcoal Canister Storage System — Corolla Wagon (TE)
Intake Manifold Safety Type Cap
Vacuum Siwtheing Valve
Fuel Tank
Check Valve
Charcoal Canister
www cruisercult com
(o e—
Fig. 2212 Charcoal Canister Storage System — Carina (TA) N
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CHARCOAL CANISTER STORAGE SYSTEM

Check Valva

Intake Manifold

Fuel Tank

Charcoal Canister
Vacuum Switching Vatve

Soafety Type Cap

Fig. 2-13  Charcoal Canister Storage System — Celica (RA)
Fuel & Vapor Separator
Check Valve
Intake Manifold
Fue! Tank
" Vacuumn Switching Valve
Charcoal Canistar www crulserfult com
——4
Fig. 2-14  Charcoal Canister Storage Systern — Corona Sedan (RT) \ b”:
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CHARCOAL CANISTER STORAGE SYSTEM

Check Valve
Fugl & Vapor Separator

Safety Type Cap

Intaka Manifald

Charcoal Canister

Fig. 2-15

Charcoal Canister Storage System — Corona Hardtop (RT)

Fusl & Vapor Separator

Safety Type Cap Check Valve

Intake Manifold

Charcoal Canister

WWW CFUISY

rcult com

(7

Fig. 2-16  Charcoal Canister Storage Systemn — Corona Wagon (RT)

@the_cruiser_cult



CHARCOAL CANISTER STORAGE SYSTEM 2-9

Check Valve

Vecuum Switching Valve

Safety Type Cop

Charcoal Canister

Fig. 217  Charcoal Canister Storage System — Corona Mark 11 Sedan & Hardtop fMX)

Thermal Expansion Tank

Safety Typa Cap
Intake Manifold

Fuel Tank

# Wacuum SWitching Valve

Charcoal Canister

www.cruiserdult com
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Fig. 2-18  Charcoal Canister Storage System — Corona Mark 1l Wagon (MX)
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2-10 CHARCOAL CANISTER STORAGE SYSTEM
Thermal Expansion Tank
Safety Type Cap
Charcoal Canister
Fual Tank
Intake Manifold Vacuum Switching Valve
Fig. 2-19  Charcoal Canister Storage System — Crown Sedsn & Hardtop (MS)
Check Valve Fuet & Vapor Separator
Fuel Tank
Charcoal Canister
afety Type
Intake Manifold
Vacuum Switching Valva
www.cruisprcult.com
(A e—
Fig. 2220  Charcoal Canister Storage Systern — Crown Wagon (MS)
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CHARCOAL CANISTER STORAGE SYSTEM

2—-11

Fuet & Vapor Separator

Fuel Tank

Intake Manifald

Vacuum Switching Valve

Charcaal Canistar

r

Fig. 2.21  Charcoal Canister Storage System — Hi-Lux (RN)
Satety Type Cap
Fuel & Vapor Separator
www.cruiserrult com
2 ——f
Fig. 2.22  Charcoal Canister Storage System — Land Cruiser Hardtop & Soft Top (F.J)
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2-12 CHARCOAL CANISTER STORAGE SYSTEM

Fusel & Vapor Separator

Chack Valve

Fuel Tank

Intaka Manifold

Vacuum Switching Valve

Fig. 2-23  Charcoal Canister Storage System — Land Cruiser Station Wagon (. FJ)
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THROTTLE POSITIONER SYSTEM 3-1

3 THROTTLE POSITIONER (T.P.} SYSTEM

Description

At deceleration, the air-fuel mixture supply becores insufficient, causing incomplete combustion in the engine and allow-
ing greater discharge of carbon monoxide and hydrocarbon to the atmosphere, To cope with this condition, the throttle
positioner has been provided to bpen the throttle valve slightly more than at idling when the vehicle is being decelerated.
By stightly increasing the air-fuel supply at this time, complete combustion will take place to minimize the carbon mono-
xide and hydrocarbon discharge into the atmosphere,

Operation

1, At the vehicle intermediate and high speed ranges, the speed sensor signal causes the vacuum switching valve to be
energized by the speed marker relay (RT, RN and MX) or computor, causing the valve to open and allow fresh air

1o be led into the positioner diaphragm. The positioner is then set by the tension of the return spring,

Vacuum Computor or
Carburatar Switching Speed Marker Relay
Valve

Fig. 3-1 Throttle Positioner Operation (1)

2. If at above condition the accelerator pedal is released, the throttle valve strikes against the positioner and is unable

to return to idling position, remaining slightly apen.

S Atmaosphera

POSITIONER — SET

Fig. 3-2 Throttle Positioner Operation (2)

3. When the vehicle enters into the low speed range a signal from speed sensor causes the power from the computer
to the vacuum switching valve to be closed, and the valve turns off. This allows the intake manifold vacuum to act
on the positioner diaphragm and release the positianer from the throttle valve, The throttle valve then returns to its

idling position, returning the engine to 1dling speed.

L

== To Intake Manifold

=

WWW Cruiser

Fult com

P

—

Fig. 3-3 Throttle Pasitioner Operation {3)
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3-2 THROTTLE POSITIONER SYSTEM

Throttle Positioner System Operational Check Procedures
Any of the methods outhned below can be used to determine whether the throttle positioner system is operating properly,

1.  Throttle positioner visual observation method
System is “ON"" when the positioner diaphragm s returned by the spring.
System is “OFF"" when the positioner 1s released from the throttle hink due to vacuum acting on the positioner

diaphragm,

T.P.ON T.P. OFF

POSITIONER
DIAPHRAGM

POSITIONER
ADJUSTING

ADJUSTING
SCREW DIAPHRAGM

i i
5"’“] POSITIONER -{—— POSITIONER
4 uNIT
)

i

L a5

.2 _THROTTLE Aymosphere
VALVE

Fig. 3-4 Throttle Positioner Operation

Vehicle Speed Determination Methads

Chassis Dynamometer Raise Up Rear Axle Housing

[ > )

O™ O

www cruisgrcult com

Fig. 3-& Vehicle Speed Determination Methods - &%

Vehicles applicable: All models
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THROTTLE POSITIONER SYSTEM 3-3

Vacuum gauge method

Disconnect the positioner diaphragm hose from the vacuum switching valve, and connect the vacuum gauge hose to
the vacuum switching valve, As illustrated, connect the other end of hose to the vacuum gauge located in front of
the driver, During operation, when vacuum 1s at work 1n vacuum gauge, the throttle positioner system 1s OFF  When

there 1s no vacuuem, the system

is ON.

Vacuum

Valve

Switching

Vacuum Gauge

Fig. 3-6 Throttle Positioner System Inspection

Vehicle Speed Determination iMethods

Road Test

Chassis Dynamometer

()

® O

www cruiserfult.com

Fig. 3-7 Vehicle Speed Determination Methods

vehicles applicable:

All models
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3-4 THROTTLE POSITIONER SYSTEM

3. WMethod using checker
This method serves 1o check the electrical circuits up to the vacuum switching valve to see if in normal condition.
Theretore, even if the checker indhcates nermal state, it 1s necessary to verify that the vacuum switching valve and
throttle positioner are operating properly.

1. Pull out the connectar to vacuum switching
valve and plug in the checker connector,

2, Attach the ground connector to the body.

3. Secure the checker on the instrument panel.

4.  Turn on the ignition switch and press the
button at side of checker to see that all lamps
turn ON.

5, During the road test, the hghting of the T.P.
lamp ndicates that the throttle positioner
system 1s ON,

Fig. 3-8 Testing Checker

1§
2; for Vacuum Advance Cut
for Vacuum Advance Cut and Vacuum Retard (4M)

Checker for Vacuum Retard (F)
: for Throttle Positioner
; for MC Valve
: for Vacuum Advance Cot
: for Throttle Pasitioner

&

Nom s w

V.5V, Camputor or Speed Marker Relay

Fig. 3-9 Throttle Positioner System Inspection

wwcruisercult com
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Vehicles applicable: All models

4.  Method using Emission Control Tester
(Refer to Tester Instruction Manuals)



THROTTLE POSITIONER SYSTEM

3-5

Trouble Shooting

Throttle Positioner System Analysis Chart

When vehicle speed is raised slowly, does
throttle positioner turn on at about 15 mph?

Yes

Trouble in T.P,

When vehicle is decelerated from above 25 mph down o
about 10 mph, does throttle positioner turnOFF?

Yeas

No system {l)
No Trouble in T,P,
system {l1}

Throttle positioner system in narmal state

In accolarating, throttle positioner is set at about 15 mph speed,
However, ance the throttle positioner 1s set by speed rising above
15 mph, throttle positioner will not ba released until speed
drops below zbout 10 mph,

OoN

7

OFF
About 10 mph About 15 mph iy cruisefeult com
Fig. 3-10  Vehicle Speed Graph \__
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3-6 THROTTLE POSITIONER SYSTEM

Throttle Positioner System Trouble (I)

Throtile positioner fails to turn ON when vehicle speed rises to about 15 mph,

Is carburetor link disconnected or bent?

No

tf T.P. diaphragm rubber hose 15 dis-

Yes

Repair carburetor
finkage.

connected, will T.P, wurn QN ?

Yes

T.P. inkage 1s in normal state,
See following page.

No

Repair T.P, inkage|

s
‘\

Atmosphere

www cruisdrcult com
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Fig. 3-11  Throttle Positioner Operation

Fig. 3-12

Throttie Positioner Operatign
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THROTTLE POSITIONER SYSTEM 3-7

Throttle Positioner System Trouble (11)

Throttie positioner fails to turn OFF at argund 10 mph when vehicle 1s slowed down from above 25 mph,

Check T.P, linkage to see if in proper condition,

Disconnect T,P, vacuum hase from vacuum switching
valve. Does T.P. turn OFF when hose is sucked ?

Fig.3-13

From Trouble (1 )—1

Yes

Refer top.7—=11.

Is vacuum switch valve operating properly?

No

INO

T.P. diaphragm defective.
Replace diaphragm,

Yes

Vacuum switching valve
defective. Replace valve,

Disconnect socket from speed marker {or
computer if speed marker circuit is contained
in computor} and connect circuit tester. Can

’ HI-LUX
specified number of pulses be sensed for each
turn of speedometer cable wire? LAND
CRUISER
Fig.3-14

Yes

No

Speed marker {computor) defective, Replace.

Speedometer defective, Replace.

www.cruisercult com
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3-8 THROTTLE POSITIONER SYSTEM

Carburetor Schematic Drawings

Throtile Pasitioner Dhaphragm
AY
A |

Q o

Throttle Adjusting Screw

=

TTT o
@E l?D ~ >
@)
@

Mixture Adjusting Screw

—
w4

Ve

Throtte Positioner

/ Adjusting Screw

r1 Y]
14t
L)

Fast |dle
Adjusting Screw

Fig. 3-15  Carburetor (for 3K-C Engine)

Throttle Postwoner
Link Lever

Throttle Positigner
Link

Throttle Positioner
Diaphragm

Idie
Mixture Adjusting
Screw

Throttle Adjusting Screw

Fast |dle Adjusting Scrow

Throttle Positioner Adjusting Screw WWW crLISer

Fult com

I —

—

Fig. 3-16  Carburetor(for 2T-C Engine)
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T oy e T el

THROTTLE POSITIONER SYSTEM

3~-9

~1

X X Throttle Positioner Link Lever

[,

/

Throttla Posstioner

/Diaphragm

—

-

Throttle Positioner Link

Throttle Positicner

o |

Adjusting Screw

Mixture Adjusting
Screw

Throttle Adjusting Screw

Fast |dle Adjusting
Scraw

Fig. 3-17  Carburetor (for 18R-C Engine)

Fast |dla Breaker

Throttle

Adjusting Screw h \_‘/@

Throttla Positioner

Mixture Adjusting Screw Adjusting Screw

Fast Idle Adjusting Screw

/ Throttle Positioner
Diaphragm

\

Throttle Positioner Link

Throttle Positioner Link Lever

www cruiserfcult com
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Fig. 3-18  Carburetor (for 4M Engine)
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3-10 THROTTLE POSITIONER SYSTEM

Throttle Positioner Link
Throttls Positioner Throttle Positioner
Diaphragm Link Lever
=
»
Mixture Adjusting Screw
[s]
Throttle Positioner . -
Adjusting Screw 55 =
M( /
/ -
A ;‘ g :@l
| —
Fast Idie Ad]usting Screw Throttle Adjusting Screw

Fig. 3-19  Carburetor (for F Engine)
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CONTENTS
Page
(B 15T T (T T 4-1
Operation ..........c.iiiiiiniiernnrnnenes 4-1
T.C.S. System Operational Checking Methods .. ... 4-2
Trouble Shooting ..........c0viimnvenrnnnnn, 4—6
Trouble Shooting (FJ Series) ...........c00ven.. 4-11

WWW Cruisercult com

@the_cruiser_cult



TRANSMISSION CONTROLLED SPARK SYSTEM 4-1

4. TRANSMISSION CONTROLLED SPARK (T.C.S.) SYSTEM
Description
This device decreases NOx{nitrogen oxides) and HC (hydro carbon) by controlling ignition timing.
Operation
Cenditions necessary 10 turn on transmission controlled spark system,
1. Engine coolant temperature to be between 60° and 100°C (140° and 212°F).
2, Under specified vehicle speed. (Vehicle speed will depend on mode! — as shown as page 4—7 & 4-12)
When the above conditions are satisfied
a. Signals are transmetted to the computor fram the speed sensor and thermo sensor,
b. Thecomputor closes the vacuum switching valve ground circut.

¢. The current flows through the vacuumn switching valve magnetic coil causing the magnetic force to turn on the
valve,

d. The vacuum line between the distrbutor retarder side and the carburetor advancer side port is opened at this
time, causing the carburetor vacuum to act on the distributor diaphragm and retarding the ignition timing
vacuum,

e. In the advance cut system, when the vacuum switching valve 1s turned on, the passage between the distributor
advancer side and the carburetor is closed, causing the vacuum advance 10 be cut.

Engine T.C.S. System 15 ON

3K-C Vacuum advance cut

27-C Vacuurn advance cut

18R-C Vacuum advance cut

aM Vacuum advance cut & Vacuum retard
F Vacuum retard

www cruisercult com
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4-2 TRANSMISSION CONTROLLED SPARK SYSTEM

T.C.S. System Operational Checking Methods

Any of the methods explgined below can be used to check whether the transmission controlled spark systam 15 function-
ing, Select any suitable method.

1.  Distributor octane selector visual observation method
When the transrussion controlled spark system is on, (t means that the vacuum advance is either cut or retarded.
Therefore, the turning on and off of the transmission controlled system can be verified by watching the distributor
octane selector.

T.CS. ON T.C.S. OFF
Vacuum Advance Cut Vacuum Advance

Q
o
©
Q
[
4
i
W
™

—-—-= Original set Line

«— Vacuum

«--- Atmosphere
=
-r

Fig. 4-1 Octane Selector Operation

Vehicle Speed Determination Methods

Chassis Dynamometer Raise Up Rear Axle Housing
3:7( ‘ﬁ@ E: )
N— Q o i
MAIMALSAL L rcult com
Fig. 4-2 Vehicle Speed Determination Methods //’ ‘g’
vehicles applicable: All models except FJ series \‘7’:—
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TRANSMISSION CONTROLLED SPARK SYSTEM 4-3

2.  Method using vacuum gauge

-

Disconnect the vacuum sensing hose from the distnibutor and connect on the vacuum gauge hose in s place,
Set the vacuum gauge at place readily visible to the driver.,

Make road test and check the on and off operatton of the transmissioned controlled spark system by observing the
vacuum gauge indications,

Except 4M Engine 4M Engine

Vacuum Gsuge
npe mpn

Vacuum Gauge

Fig. 4-3  Transmission Controlled Spark System Inspection

ENGINE DISTRIBUTOR-""ON" T.C.S.~"ON" T.C.5.-""OFF"

3K-C
18R-C
2T-C

Advance Cut

4M

Fig. 4-4 ON and OFF Determination Chart

Vehicle Speed Determination Methods:

Road Test Chassis Dynamometer

oo AR
WWw CrLIISGI‘CL_IJt com

Fig. 4-5 Vehicle Speed Determination Methods E
All models \

vehicles applicable @the_cruiser_cult




4-4 TRANSMISSION CONTROLLED SPARK SYSTEM

3. Method of determining by engine speed

When the transmisston controlled spark system 15 ON, the engine speed is about 200 rpm less than when OFF. This can

be used as a basis for determing system operation,
Determination procedure

The distnibutor V.S.V. side hose 15 disconnected and rpm checked to see)f it attains 1200. Connect the disconnected hose
to the intake manifold to see if there is 200 rpm drop. If not, replace distnibutor,

1. Set the throttle positioner ON (disconnect the
positioner diaphragm vacuum hose and knot the hose
end).

2. Raise the engine speed to about 1,200 rpm,

3, When the test speed is reached, release the foot from
the accelerator pedal and disengage the clutch, and
observe the rpm, If speed at this time is about 200 rpm
lower than the positioner satting speed, it can be
assurmed that the transmission controlled spark system
1s ON.

Fig. 4-8 T.C.S. System Inspection (2}

Vehicle speed determination methods

Fig. 4-9 T.C.S. System inspection (3}

Road Test

Chassis Dynamometer

eyl

ANEAN

Fig. 4-10 Vehicle Speed Determination Methods

Vehicles applicable

TOYOTA LAND CRUISER

Cautton  In this test method, since the engine 15 continually run at high speed, it overheats 1f the test is run f

length of time. Therefore, preparations should be made beforehand to shorten test time,

www cruisercult com
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TRANSMISSION CONTROLLED SPARK SYSTEM 4-5

4. Method using checker

This method allows checking the electrical circuits from the various sensors to the vacuum switching valve to see if in

proper state. Therefore even if the checker shows the circuits to be in good condition, it 1s necessary to verify that the

vacuum switching valve and the distributor are functioning properly

Determination procedure

1 Pull out the vacuum switching valve connector and plug in the checker cannector in its place.

2. Attach the ground connector to the body.

3. Set the checker on the instrument panel.

4 Turn ON the wgnition switch and push the button
at side of checker to verify if the checker 5 in
praoper working ¢ondition. The checker 15 1In normal
state if all three of its lamps turn ON.

S Perform running tests at the various temperature and
vehicle speed conditions. The transmission controlled

spark system 15 1n ON when the TCS indicator on the
checker turns ON, Fig.4-11  Testing Checker

1 &

2. for Vacuum Advonce Cut
for Waguyum Advancy Cot & Retard [4M)
for Vecuum Rotard {F}

3 far Theottis Pasitiaodr
4 for KRG
§ for Vocuum Advonca Sut
& {or Throtilo Positioner
EA -
Fig. 4-12 Running Test Using Checker
Vacuum Advance Cut 3K-C, 2T-C, 18R-C
ICS MC bl
S o Vacuum Advance Cut & aM
—,@r O O j TCS-"ON Vacuum Retard
Vacuum Retard F
Fig. 4-13 Checker Indication
Vehicle speed determinations
Road Test Chassis Dynamometer Raise Up Rear Axle Housing
Fig. 4-14 Vehicle Speed Determinations www cruisercult com
| Vehicles applicable: l All models /

5, Methad of using Emission Control Tester (Refer 1o tester instruction manual)
@the_cruiser_cult
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TRANSMISSION CONTROLLED SPARK SYSTEM

Trouble Shooting (Excluding FJ Series)

Transmission Controlled Spark System Analysis Chart

Check distnibutor diaphragm

DEFECTIVE

See page 7-21.

GOOD

Is T.C.5. OFF if engine 15 raced when cold
{water temperature graph A range) ?

NO

Replace distributor

YES

15 T.C.S, ON if engine is raced after
warming up (water temp. graph B range) ?

NO

T.C.S. troubles (1)

YES

After warming up {water temp. graph B

range), does T.C.5. turn OFF when vehicle
speed is exceed A point ?

NO

T.C.S. troubtes (11}

YES

T.C.S. system normal

Caution

T.C.S. troubles {I1i}

Running the engine at high speed with the rear axle housing lifted up 1s very hard on the differential gears and
propeller shaft, and also dangerous. Therefore, extreme care should be exercised and efforts taken to complete

the tests in the shortest time possible.

www cruisercult com
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TRANSMISSION CONTROLLED SPARK SYSTEM 4-7

ON

OFF ] OFF

o P ———

g ] & SE——

]

A :-':. B——oly— — ¢ —
P Q
ENGINE [P F{C) | Q FPO (P CFQ) Q' °F{C)
3K-C 140 {60} 212 (1C0) 131 (55) 198 (92}
27C 140 {60) 221 (105) 131 (65) 207 (27)
18R-C 140 {50} 217 {103) 131 i55) 203 195)
aM 140 (60) 221 {105) 131 (55) 207 (97)

Fig. 4-15 Engine Coolant Temperature Specifications

3K-C, 2T-C, 18R-C - = ———————— Advance Cut—m
4M -——— Wacuum Advance—p{ Normel — - -
Cut & Retard

[ 3

1

|

1

]

|

L

B A

i \MPH )
A

ENGINE | VEHICLE SPEED A | VEHICLE SPEED B
3K-C 36 mph 11 mph
27-C 41 mph 31 mph
18R-C 62 mph 16 mph
4M 62 mph 16 mph

Fig. 4-16 Vehicle Speed Specification

www cruisercult com
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4-8 TRANSMISSION CONTROLLED SPARK SYSTEM

Inspection Points

T'C-S‘ —_ lfONlr
3K-C, 2T-C, 18R-C 4aM
Engine Coolant Temperature Vehicle Speed
| ]
| | b 1 | |
| | ofFf | Pl oN | ON , OFF
1 | I - 1 "
1
T.C.S. = "OFF"
3K-C, 2T-C, 18R-C M
| Po
| ——
1
|

WWW.CrUISEreult com

=

Fig. 4-17 Inspection Points

—
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TRANSMISSION CONTROLLED SPARK SYSTEM

T.C.S. Troubtes {I} {(Excluding FJ series)

T.C.S, is in ON state when transmission is in neutral and the engine water temperature is low (A"},

Will T C.S turn QFF when connector
is pulled out from thermo-sensor ?

YES

NO

Wil T C.5. turn OFF when connector
15 pulled out from vacuum switching valve ?

NO

Thermo-sensor defective
Replace thermo-sensor

YES

Computor defective.
Replace computor

T.C.S. Troubles {H) {(Excluding FJ series)

Whth transmission, T.C.S, fails to turn ON after engine warm vup {"'B"),

Inspect thermo sensor,
Refer to P.7-10.

NO

Vacuum switching valve
defective. Replace valve,

GOOD

Check vacuum switching valve.

NO

Thermao-sensor defective,
Replace thermo-sensor,

Refer to P,.7—11.

GOOD

Computor defective,
Replace computor.

Vacuum switching valve
defective. Replace valve,

WWW cruisercult com
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4-10 TRANSMISSION CONTROLLED SPARK SYSTEM

T.C.S. Troubles {I11} {Excluding FJ series)

After engine is warmed up, T.C.S. fails to turn OFF when
vehicle speed reaches A" point {refer to graph)

ON | =—

|

Will T.C.S. turn OFF when connector is pulled
out from vacuum switching valve ?

YES

Disconnect speedometer cable at transmisston.
Pull out computor {for KE, TE, TA, RA, MS)

or speed marker {for RT, MX, RN) connector and
using circuit tester as shown below, measure the
ON-OFF cycles per each revolution of speedo-
meter cable,

OFF t——
Vehicle Spaed (mph)
Fig.4-18
NO Vacuum switching valve
defective. Replace valve.
NO Speed sensor defective,

GOOD GOOD

Replace speedometer,

On KE, TE, TA, RA and MS:
Computor defective,
Raplace computor.

Computor dafective, replace NO

Speed marker dafective, replace, YES

CORONA
MARK Il
HI-LUX

Fig. 4-19 Speed Sensor Pulse Check

On AT, MX and RN:

Stop engine, pull out speed marker connector,

and ground terminal from connector. When engine
is speeded up to 2,000 rpm, will T,C.S. turn OFF ?

=J-

— VO SPEEDMARKER SOCKET

WWW Cruis

Ereult com

A=

——

Fig. 4-20 Grounding Speed Marker
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TRANSMISSION CONTROLLED SPARK SYSTEM (FJ series)

4-11

Trouble Shooting (FJ Series)

Transmission Controlled Spark System Analysis Chart {FJ series)

Since the Type F engine distributor 15 not equipped with octane selector, perform the check by the mathod employing

tachometer or the method using vacuum gauge, checker ar circuit tester.

Preparations for inspection,

1. Connect vacuum gauge, tachometer, checker or tester to the system beforehand.

2. Disconnect the vacuum hase from the throttie positioner and record the rpm. {using tachometer).

3. Place the vehicle on the dynamometer, or praparg the vehicle to allow road testing.

4. First check the engine coolant temperature.

Wil T,C.S. remain in OFF state at all vehicle
speeds when engine is cold {¢oolant temperature
graph Ty range) ?

NO

YES

|

After warming up (coolant temperature graph T2
range}, will T.C.S, turn OFF when speeded up
to vehicle speed graph V4 range ?

NO

T.C.S. troubles (1)

YES

After warming up (coolant temperature graph T2
range} will T,C.S. turn ON when running in
vehicle speed graph Vp range ?

T.C.S. troubles {11}

YES

After warming up {coolant temperature graph T2
range) will T.C.S. turn OFF when running in
vehicle speed graph V4 range ?

NO

T.C.5. troubles {111}

YES

T.C.S. system normal

T.C.S. wroubles {IV)

www cruisercult com
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4-12 TRANSMISSION CONTROLLED SPARK SYSTEM (FJ series)

Engine Coolant Temperature Graph

ON

{
I
|
I
1
I
}
|
OFF *

V ehicte Speed Graph

www cruisdreult com

(o —

Fig. 4-21 Vehicle Speed and Engine Temperature Graph {FJ) atFe eruser cult




TRANSMISSION CONTROLLED SPARK SYSTEM (FJ series) 4-13

T.C.S. Troubles (1) {F.J Series)

When engine water temperature is low, T.C.S. turns ON at any vehicle speed range.

It thermo-sensor connector is pulled out
when engine 15 idling, will T C.5, turn
OFF ?

YES

NO

If vacuum swatching valve wiring connector
is pulled cut when engine is dling, will
T.C.S. turn OFF ?

NO

Thermo-sensor defective.
Replace thermo-sensor,

YES

Computor defective.
Replace computor.,

Vacuum switching valve
defective, Replace valve,

www.cruisercult com
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4-14 TRANSMISSION CONTROLLED SPARK SYSTEM (FJ series)

T.C.S. Troubles {11) & {1V) {FJ Series)

Trouble (11}  : After warming up, T.C.5. turns ON at low speed range.
Trouble {IV) : After warming up, T.C.S. turns ON at high speed range.

Will T.C.S. turn OFF when connector is NO Vacyum switcing valve
pulled out from vacuum switching valve 7 defective, Replace valve,
YES

Disconnect speedometer cable at trans-
mission, pull out computor connector,

and as shown below, use circuit tester Speed sensor defective,
and measure number of cycles per each NO Replace speedometer.
speedometer cable revolution.

Are there 6 cycles ?

YES

Computor defective
Reptace computor.

SPEEDOMETER CABLE
6 Cycles
' {
< y_ﬁ_\/ WIRE HARNESS
) SIDE CONNECTOR {_» }
{for Computor) . - _/

SPEED SENSOR ——

www.cruisefcult com

(o

Fig. 4-22 Speedometer Sensor Pulse Check (FJ)
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TRANSMISSION CONTROLLED SPARK SYSTEM (FJ series) 4-15

T.C.S. Trouble (l11) (FJ Series)

After warming up, T,C.S, fails to turn ON at intermediate speed range,

1

Check vacuum switching valve,
Refer to P.7—11,

NO

YES

Refer to T.C.S. troubles 11 & IV

Vacuum switching valve
defective. Replace valve,

www cruisercult com
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MIXTURE CONTROL SYSTEM (2T-C Engine Only)
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MIXTURE CONTROL SYSTEM 5-1

5. MIXTURE CONTROL (MC) SYSTEM (2T-C Engine Only)

Description

At sudden deceleration, the engine air intake will become nsufficient and cause incomplete combustion of the fuel,
resulting in greater emission of carbon monoxide and hydrocarbons into the atmosphere, In this system, a mixture
control valve has been provided to open momentarily and allow fresh ar to enter into the intake manifold in case of
sudden deceleration from intermediate or high speed, thereby assuring complete combustion of the fuel for reduction of
carbon meonoxide and hydrocarban emission .

Operation

{1} Atidling or while running at low speed
By means of signal from speed sensor, the current from the computor to the vacuum switching valve is cut off,
resulting in the vacuum switching valve to remain closed, Thus, the mixture control- valve remains inoperative.

V.SV,

M.C. Valve Computor

Intake Manifold

1

www cruisefcult com

=

Fig. 5-1 Mixture Control System Operation {1}
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5-2 MIXTURE CONTROL SYSTEM

(2} Under normal runming at intermediate and high speeds
The signals from speed sensor causes current to flow from the computor 1o the vacuum switching valve and open the
vacuum switching valve, resulting in free passage from the mixture controf valve sensing hase to the intake manifold.
As long as there 15 no sudden change in the intake manifold vacuum, the pressures at both sides of the vaive
daphragm will remain equal because of the regulating port connecting the upper and lower diaphragm chambers.

Fig. 5-2 Mixture Control System Operation (2]

{3} When suddenly decelerated from intermediate or high speed
If the vehicle s suddenly decelerated when the vacuum switching valve is open, the mixture contral valve will open
momentarily and allow fresh air to enter into the manifold. The pressures at both sides of the diaphragm become
equal in a few seconds through the regulating port. The diaphragm is then returned by the tension of the return
spring so that the mixture control valve actually remains open momentarily when the vehicle is suddenly decelerated.

www cruisgrcult com
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Fig. 5-3 Mixture Controf System Operation (3)



MIXTURE CONTROL SYSTEM 5-3

Checking Methods for Mixture Control System

Any of the methods explained below can be used to check whsther the mixture control system is functioning. Select

suitable method and perform the trouble shooting,

1. Check operation by placing hand on the atmospheric air entry part of the mixture control valve.

When the mixture control system is ON, momentary vacuum will be felt on hand by suddenly decelerating the

engine,
When in O state, no vecuum will be felt.

TO VACUUM
SWITCHING
VALVE
AN ( )
~ P
TO INTAKE
MANIFOLD

Fig. 54 Mixture Control System Inspection

Vehicle Speed Determination Methodes

Chassis Dynamometer Raise Up Bear Axle Housing

522 Gm

cult com

p

Fig. 5-5 Vehicle Speed Determinations
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5-4 MIXTURE CONTROL SYSTEM

2, Method using checker
This method allows checking the electrical circuits up to the vacuum switching valve to see if in proper condition.
Therafore, even If the checker shows the circuits to be in proper state, it will still be necessary to verify that the
vacuum switching valve and mixture control valve are functioning correctly. For detached condition of vacuum
switching valve and mixture control valve, refer to maintenance instructions,
Determinaticn procedure.
1. Pull cut the vacuum switching valve connector and plug in the checker connector instead.
2, Connect the ground connector to the body.

3. Set the checker on the instrument panet.

4. Turn on the ignition switch and press the button at side of checker to make sure that the checker 1 in proper
working condition,

5. If while running the M.C. lamp turns on, it can be assumed that the mixture control system n ON.,

TC
Checker Val
£15[3) o j':'g Sawe
2 0 .
et hal for T.P.
@
O Computor or
V.SV Spaed Marker Relay
Fig. 5-6 Mixture Control System Inspection
Vehicle Speed Determination Methodes
Road Tester Chassts Dynamometer Raise Up Rear Axle Housing

er-Ber)fevllynlirg—

WWW crUIser:ult com
P ———

Fig. 5-7 Vehicle Speed Determinations

3. Method using Emission Control Tester (Refer to tester instruction manual) @the. cruiser_cult



MIXTURE CONTROL SYSTEM

5-5

Trouble Shooting

Preparations prior 10 inspection

{1) If vacuum gauge, circuit tester or checker is to be used, have it connected In the system beforehand.

{2} Jack up the rear axle housing and support 1t on stands, and block the front wheels, if necessary.

{3) If the drum tester is to be used, have the car placed on the drum tester,

Mixture Control System Trouble Analysis Chart

When hand is placed over M.C. valve air inlet port

while idling, can vacuum be felt on hand? Yes

No

1f decelerated from vehicle speed above 41 mph,

can vacuum be felt momentarily on hand? No

Mixture control valve
defective — Replace

Yes

If decelerated from vehicle speed below 31 mph,

can vacuum be felt momentarily hand? Yes

Mixture control system
trouble

No

Mixture control system normal

Mrixture control system
troubfe

TO VACUUM
SWITCHING
VALVE

Caution
Keap fingers
away from fan. .

TO INTAKE
0 MANIFOLD
Y “OEE"

.'ON"

31mph 41 mph

www cruisergult com
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Fig. 5-8 Inspecting Mixture Control Valve
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MIXTURE CONTROL SYSTEM

Mixture Control System Troubles

1.

When decelerated from high speed, mixture control valve does not introduce fresh air momentarily into the intake

manifold,

When decelerated from low speed, mixture control valve introduces fresh air momentarily into the intake manifold,

causing engine to operate improperly for instant.

Run engine at 1,000 rpm and disconnect M.C, valve
sensing hose at vacuum switching valve,

When hose is sucked with mouth, does M.C, turn
ON momentarily?

Yes

Perfarm continuity test on vacuum switching valve,
(Refer to P.7-3)

M.C. valve defective

Good

b. Replace computor assembly with good

a, Check speed sensor {Refer to P.7-1) a.

part and repeat above test, b.

No Replace M.C, valve
Replace vacuum switching
Defective  |valve.
Defective Speed sensor defective,
or Replace speedometer
No change assembly,

aor b Good

Computor defective
Replace computer

www cruisercult com
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MANIFOLD AIR INJECTION SYSTEM

6. MANIFOLD AIR INJECTION SYSTEM {4M & F Engine)

Description

Manifold Air Injection System achieves control of exhaust gas emitted by burning the hydrocarbon and carbon monoxide
concentrations In the exhaust ports of the cylinder head.

To accomplish the burning of the contaminants, air under pressure is injected into the exhaust port near each exhaust
valve. The oxygen in the air plus the heat of exhaust gas in each exhaust outlet port induces combustion during exhaust
stroke of the piston, The burned gas then flows out of the exhaust manifold into the atmosphere through the exhaust
system.

/('
(A=

Ralief Valve

|

(m

Exh Manif B
xhaust Manifold J%@

Y]\ -

&

== ,
Air Pump \ ,_/ = -~/
Aur Injection =
|I Manifold /'—‘"\ f/
.‘i"’e =
Chack Valv
ack Valve g k
| N N
— EE?—? Aur Injection Hole
(]
Air By-pass Valve
Fig. 6-1  Air Injection System (4M Engine)
Reliaf Valve
"
IW[ ﬂ e :::1 Ai nar

—— — T Air Injection

A Pump Check Valve .\ ;{'-“IF}_ Manifold

=1
ST 77 v
i\-_ Ethust
@‘] ] Manifald

Air By-pass Valve Air Injection Nozzle

www.cruisercu
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Fig. 6-2 Air Injection System (F Engine)
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6-2 MANIFOLD AIR INJECTION SYSTEM

Operation

The air delivered from the air pump flows through the air by-pass valve, check valve, air injection manifold and finally
enters the ar injection hole.

N

LA
I

——

Fig.6-3 Operation (1) — 4M Engine

At sudden deceleration the aw by-pass valve, which is there to prevent afterburn, opens momentarily, causing the pump
delivered air to escape into the atmosphere instead of flowing to the air injection hole.

www cruiserqult com
P

Fig. 6-4 Qperation (2] — 4M Engine
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MANIFOLD AIR INJECTION SYSTEM

6-3

Trouble Shooting

A table of trouble diagnosis guide is included in this chapter as an aid to service technicians in trouble shooting the exhaust
emission control system,

Symptoms and Probable Causes

Remedies

Excessive afterburning in exhaust system

a, Air by-pass valve vacuum sensing line pluged, disconnected
or leaking

b. Air by-pass valve malfunction
{leaky diaphragm, valve stuck}

c. Improper idle setting {idle mixture and basic ignition timing)

d. Improper choke operation (choke valve stuck)

Repair or replace vacuum sensing
hose and/or nsulator

Replace (see maintena