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TRANSMISSION CONTROLLED SPARK (TCS) SYSTEM

6. TRANSMISSION CONTROLLED SPARK (TCS) SYSTEM

DESCRIPTION

The TCS controls the vacuum ignition timing in accordance with the coolant temperature, vehicle speed, and catalytic
converter temperature (4AM only) for the purpose of minimizing the generation of NOx (nitrogen oxides) and HC
{hydrocarbon),

Ihee method of control differs with the engine family as follows

Engine Family Method

2T-C (for California only)

YVacuum advance cut

20R

Vacuum

advance bleed

AM (Except for California)

Vacuum

advance cut

AM (For California only)
2F

Wacuum

advance cut + vacuum retard

Vacuum

retard

OPERATION

1. TCS operation (2T-C engine for California only)
[“OMN" condition]

When the vehicle speed and coolant temperature reach the “ON" range, the computer turns the VSV “0ON"
Turning "OMN"™ the VSV causes the vacuum circuit between the distributor diaphragm and carburetor advancer
port to close, and at the same time, allows the atmosphere to act on the distributor diaphragm,

The diaphragm is returned by spring tension so that there is no vacuum advance (vacuum advance cut).
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Fig. 6-1 TCS System Operation (“ON’* Condition)
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["OFF" condition]

' When the vehicle speed and/or the coolant temperature enters in the “OFF* range, the computer wrns “OFF"
the VSV,
Turning “"0OFF” the VSV causes the passage between the distributor diaphragm and atmosphere 1o close, and
the vacuum passage between the diaphragm and carburetor advancer port to open.
It at this condition, the throttle valve is opened so that the inmtake manifold vacuum acts on the advances port,
the vacuum will also act on the distributor diaphragm for normal vacuum advance action.
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Fig. 6-2 TCS Systermn Operation (“OFF” Condition)

2. TCS Operation (20R engine only)
[“OFF"” condition (1) ]

Y " . P gl
At coolant temperature below 122°F, the thermostatic vacuum switching valve (TVSV) will be "OFF" so that
the vacuum fram the advancer port will act aon the distributor diaphragm and perform normal vacuum advance
action, regardless of whether the VSV is "ON" or "OFF"
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Fig. 6-3 TCS .Sysrem Operation (“OFF* Condition (1))
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["OFF" condition (2)]
When coolant temperature rises above 122°F, the thermo wax expands and pushes up the valve, so that the
TWVEY will be "OMN",
I the vehicle speed andfor coolant temperature are in the "OFF" range, the Y5V will turn "OFF"
Turning "OFF™ the V5V causes the bleeding by the atmosphere 1o shut off, Therefore, the vacuum from the
advancer port acts on the distributor diaphragm and the systermn will be in normal advance conditicn,
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Fig. 6-4 TCS Systermn Operation (“OFF” Condition (2))

[*OMN condition]
I under this condition, the wehicle speed and coolant temperature are in the "OMN" range, the VSW will
turn 0N
Turning “OMN the VSV causes the atmosphere from the camister 10 act on the distributor diaphragm, Thus

the vacuum advance will fall 10 advance by the amount bled by the atmosphere.
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Fig. 6-5 TCS Systemn Operation ( "ON' Condition)
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3.  TCS system operation (4M engine only)
["ON" condition]

o When the vehicle speed, coolant temperature, and catalytic converter temperature are in the "ON" range,
the computer turns the VSV "ON"
Turning "ON" the VSV causes the atmosphere 1o act on the advance side of the distributor diaphragm and to
cut off the vacuum advance,
In addition to the above, in the engines for California, the intake manifold vacuum acts on the retard side of the
distributor diaphragm, resulting in a vacuum advance cut and a vacuum retard,
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Fig. 6-6 TCS Systemn Operation ("ON" Condition)

["OFF" condition)

o If any one of the above three conditions is in the "OFF"” range, the computer turns the V5V "OFF™.

o Turning “OFF” the VSV causes the passage between the advance side of the distributor diaphragm and
carburetar advancer port to clear, and in the engines for California, also causes the atmosphere 10 act on the
retard side of the distributor diaphragrm.

o Thus, the system returns to normal vacuum advance condition.
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Fig. 6-7 TCS System Operation (“OFF" Condition)
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[“OMN" condition]

& When the vehicle speed and coolant temperature are in the “ON" range, the computer turns the VSV “0ON",
Turning 0N the V3V causes the intake manifold vacuum to act on the retard side of the distributor

TCS system operation (2F engine only)

diaphragm, and retard the ignition timing.

Computer
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Fig. 6-8 TCS System Operation (“ON’* Condition) |

["OFF condition]
If any one of the above conditions is in the “"OFF" range, the computer turns the VSV "OFF",
2 Turning the VW5V "OFF" causes the atmosphere to act on the retard side of the distributor diaphragm so

that there will be no vacuum retard
O The ignition timing of the 2F engine will then be controlled by governor advance alone.
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5.  Thermostatic vacuum switching valve (TVSV)
operation (20R engine only)

(11 “ON"
At high coolant temperature, the thermo

condition

wax expands so that the valve is raised up,
Thus, there will be continuity amaong the

pipes “A", "B" and "C",

(2} "OFF” condition
When the coolamt temperature drops, the
thermo wax contracts and allows the spring
tension 10 lower the valve,
Thus, there is continuity between pipes "A™

and "C" only

(3] Operating lemperature range.
As shown in Fig, 6-12.
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Fig. 6-11 TVSV Operation “OFF" Condition
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Fig. 6-12 TVSV Operating Range
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6. TCS system operating ranges
TCS system "OIN™ When all following conditions are “"ON"
TCS systermn "OFF™ When any one of following conditions 1s "OFF"™
(8] In the following, thermo saitch "ON" denotes cut out condition and “"OFF" denotes continuity condition,
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TCS SYSTEM INSPECTION PROCEDURE (2T-C Engine for California)

1. Wisually inspect all hoses and wiring for incomplete or incorrect connections and damages, and correct
any defect found.
OK
2. At engine cold, start engine, Mo 6, Check distributor Bad Replace
When throttle valve is opened diaphragm diaphragm assembly
and closed, does distributor
octane selector move? 0K
. I wiring connector termi-
Yes 3
nal of thermo sfw at Yes Replace ;
radiator or intake manifold thermo s/w.
3. After warm up, does octang is grounded, does octane
selector move  when  throttle | yes selector operate?
valve is opened and closed while
engine is running? No
No L1 WSY wirings connectorn Yes Replace
is unplugged does octane compulter.
salector operate? Mo Repl
4, Disconnect hose between VSV \ u;?‘#ﬂm
and distributor, connect vacuum “If_wiring connector of -
gauge to VSV side, and set gauge thermo s/w at radiator or Mo Replace
at driver’s seal. At road test or intake manifold e thermo siw.
with chassis dynamometer, raise unplugged does octane
speed gradually. |s there change | No selector operate?
from “ON" to "OFF" at
specified speed?
Yes
5. Lower vehicle speed gradually.
Is 1hfre Cha”ﬂﬂ_ from “OFF" to Check power source at Bad Repair or replace
ON' at specified speed? WSV wiring side, fuse or wiring.
(F1-7 ~ 110)
Yas
OK
TCS system normal Bad Replace
Check V5V, WSV,
5 [
IP.1-12 : {_}K._‘_‘ Replace
computer.
Check speed sensor. - e
(P-4 [ Bad | Replace speedo-
meter,
(8] Replace
computer.
Mote =

Test 2 cannot be performed if the coolant temperature does not drop below 40°F even it the vehicle is left

out in_the shade for more than one hour.

connector terminal and forcibly assuming cold condition.

Unit test of the thermo switch will be required later (P, 1-6 ).

In such case, perform test 2 by grounding the therma switch
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@ after Warming-up

@ @ afrer Warming-up
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TCS SYSTEM INSPECTION PROCEDURE (20R Engine)

1. Visually inspect all hoses and wiring for incomplete or incorrect connections and damages, and correct
any defect found.
OK
2. Al cold engine, start engine, Mo 7. Check distributor Bad ﬁ_ﬂﬂlﬁlce ;
When throttle valve is opened diaphragm. aggnﬁﬁ_l
and closed, does distributor
octang selector mowve? 0K
Yes 8. Disconnect TVSV VSV Mo Replace
side #8 hose from WSV, VSV
3. At cold  engine, interchange When sucked with mouth,
TVSY WSV.side #8 hose with Y. does octane selector move? Yes Replace
3way side hose #12. When L TVSV.
enging is started and throttle Q. If thermo s/w wiring con-
valve quickly opened and closed, nector is unplugged, does Mo Replace
does octane selector move? octane selector move? thermao shw,
Mo Yes
4, After warming up, connect VSV v Check power source at s e 1
’ . H lace
#3 hose directly 1o distributor = WS wiring side, (P.1-12 ] - ¢ PRI N RS
diaphragm, When engine is A58 0. YT 1)
started and throttle valve opened 0K
and closed quickly, does octane
selector move? 10, Is there cumin_uiw be- Mo Replace
tween TWSY  distributor TWSY,
Mo side #6 pipe and VSV #8
pipe? 8] Replace
5, Connect vacuum gauge on VY computer.
#8 pipe. Sel gauge at driver's Yes
seat. At road test or with chassis
i - ) p Replaca
dynamometer, raise speed gradtjl Check VSV by itself. Bad eplac
ally. 1s there change from “ON (P17 ~ 1-11) WEW.
to "OFF" at specified speed?
6.  Gradually lower wvehicle speed. No (’th‘:k speed sensor. Bad Replace speedo
Is there change from “OFF" to i) meter,
"ON" at specified speed?
OFK Replace
Yes compuler,
TCS system normal
— Mote -

Test 2 cannot be performed if the coolant lemperature 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 (P, 1.6 ).
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@ Coolant Temp.: below 40°F

@ Coolant Temp.: below 40°F

20 1 3 mph
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@ Coolant Temp.: below ?EnF
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TCS SYSTEM INSPECTION PROCEDURE (4M engine)

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

any defect found,

I

Ok
2 At cold engine, start engine Mo | 6. Check distributor Bad ;ﬁ%ﬁ%m
When raced, does octane selector diaphragm. assembly,
move toward advance side?
Ok
Yes 7. Unplug wiring connector v - r
]
of thermo sensor al intake £5 eplace thermo
ifold. D tane —LiLoL
3. After warming up, is octane mannold, oes oclane
selector at retard when engine selector move  toward
is raced? — Mo T advance?
Mo
Yes Mo Replace
8. Unplug VSV connector, VSV.
- : Does octane selector move
4, Disconnect hose between dis Yol aduance? ~—— Yes [ Replace
tributor and W3V, Mount vacu- mpuer
um gauge on VSV, Set gauge at 9. If thermo sfw wiring con- - il
driver's seat. At road test or | nector is unplugged. will Yis Replace
with  chassis  dynamometer, DCIEIHE? miecior. Be ol thermo s/w,
gradually raise speed. Is there retard:
change from “ON" to "OFF" at
specified speed? — Mo Mo
5. Gradually lower speed. 10, 1f wiring connector of
Is there change from "OFF" to thermo sensor at  intake Yes Replace thermo
“ON" at specified speed? manifold is grounded, will eS0T,
octane  selector be at
s retard?
No
TCS system normal
Check uw?r snilrr:e.: at Bad Repair or replace
VSV wiring side. (P1-12) fissm arwining
QK
Bad Replace WSY.
Check WSV, (P1-7 ~ 1-10) l:‘
Check spesd seneor. UK—"'I_H{.-pIa{:u camputer, I
(F1-4) [
Bad | Replace speedo-
meter.
MNote —

In case the "EXH, TEMP" warning light should turn on, or inspection and replacement in 2 and 3 above do
not correct the trouble, check the catalytic converter thermo sensor. (Refer to P, 1-5)
Test 2 cannot be performed if the coolant temperature does not drop below 40°F even if the vehicle is left out in
In such case, perform test 2 by grounding the thermo switch connector
terminal and forcibly assuming cold condition. Unit test of the thermo switch will be required later {P1-G).

the shade for more than one hour,
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5y Coolant Temp.: below 40°F

@ after Warming-up

e {or California

@@ after Warming-up (Californial
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TCS SYSTEM INSPECTION PROCEDURE (2F Engine)

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

OK

2, Check the thermo switch resistance with circuit
tester {ohm-meter) to verify that it. is {ern when Mo Replace thermo switch
engine 15 cold and infinity after engine is warmed
up.
Yes
3. Remove distributor cap and suck the diaphragm - —
vacuum hose with mouth, or give the vacuum, No .cplacr distributor
Does the breaker plate move clockwise? diaphragm.
Yes
4, Disconnect hose between distributor e raik Bad P
and VSV, and mount vacuum gauge on No VS?:’: _?Dmr_d m;:l:el ;;t - mi‘f::ﬂﬂ
WSV, Set vacuum gauge at driver's sl At p
LgE Or
seat. Wwiring.
At road test or with chassis dyna- 0K
mometer, does “OFF” "ON""0OFF"
changes take place at specified speeds?
Check WSV (P1-7~111) |—RBad-= Replace
5. At deceleration, do same “OFF" 0N VSV
"OFF"changes take place at specified oK
speads?

s Check speed sensor. (P1-4) —B39 ol Rapiace
speedo-
meter.

TCS system normal
(]9 Replace

COMpPUREr
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O,

Coolant Temp.: below 1007F after Warming-up

4123 mph

OFF
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2083 mph
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TCS SYSTEM INSPECTION PROCEDURE (Using Checker — 2T-C Engine for California)

correct any defect found.

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

i

Connect the checker to inspection connector and VSV connectors.
Set all checker switches 1o “VEHICLE" side, and turn on ignition switch,

!

4, At cold engine (coolant temp:

If light “B" does not operate normally, replace
thermo sfw at intake manifold,

If light "C" does not operate normally, replace
thermo sfw at radiator.

Mo

= Mo
below 40°F), are lights "B and
“CY extinguished?
5 After warming up, are lights "B”
and “C" turned on? No
Yes
6. Is light "'F"" turned on?
Set switch "K' to “SIMULATION" side,
When dial K" is turned, does light “F"
turn off at “"OFF" range speed?
Yes
8. If engine is speeded up to 2000 rpm No

when light “'F" is extinguished, is

After verifying computer wiring connector
i5 properly plugged in, replace computer,

octane selector drawn in?

9. If engine is speeded up to 2000 rpm
when light “F" is turned on, does
octane selector return?

Yes

normallv?

10, Set switch "K' to "VEHICLE" side,

When driven at low speed (about 5 mph) does

light A" flash properly?

Yes

TCS system normal

-

Note —_—

After dismounting checker, have the VSV connector plugged in properly,

Does  distributor Mo Replace
diaphragm operate diaphragm
assembly,
Yes Replace WSV,

Mo
—-I Replace spesdometer. l
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@ Coolant Temp.: below 40°F @ ® after Warming-up
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TCS SYSTEM INSPECTION PROCEDURE (Using Checker — 20R Engine)

1. Visually inspect all hoses and wiring for incomplete or incorrect connections and for damages, and
correct any defect found.
Connect checker to inspection connector and VSV connectors,
Set all checker switches o “VEHICLE™ side, and turn on ignition switch,
4, At cold engi.ne, is there continuity between TWVSY Mo Replace TVSV
distributor-side (6] pipe and 3way side (12} pipe?
ios
5. Al cold engine {coolant temp, below 40°F), is No
light *'C* extingulsh{zd? Replace thermo siw
6. After warming up, is light ""C" turned on?
I- Yo
7. Is light "F" turned on? :
) Mo After verifying computer wiring con
o Set switch K to “SIMULATION" side, nector is properly plugged in, replace
When dial K is turned, does light “F” computer
wirn off at "OFF* range speed?
Yes
9. It engine s speeded up 10 9 Digs detibatoedis ——
3000 rpm at time light “F" No Bt bl No i
phragm operate normally? dhiaphragm
is nol on, is oclane selector assernbly,
drawn in?
Yes
10. 1f engine is speeded up to
3000 rpm at time light “F* . —
15 on, 15 octane selector more 13. :hqﬂ‘lf‘”‘: :I:;;‘Lﬂllr:: l— Mo —={ Replace TVYSV
at retard side than in 9 above? IETNEET :
tribwtor (6G) and WSY
i8) side pipes? — Yopg —=—i Replace VSV
i
11, Set switch K" 1o “VEHICLE™ side
) ; Mo
When driven at low speed (about 5 mph), Replace speedometer
does light A" flash prupErh,,_r?
Yes
TCS system normal
MNote - — - m——

Afdter dismounting the checker, have the VSV connector proper Iy plugged in.,
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@ @ after Warming-up

@ Coolant Temp.: below 40°F
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TCS SYSTEM INSPECTION PROCEDURE (Using Checker — 4M Engine)

1, Visually check all hoses and wiring for incomplete or incorrect connections and for damages, and
correct any defect found,
2. Connect the checker to inspection connector and VSV connectors.
3 Set all checker switches to “VEHICLE" side, and turn on ignition switch,
4, Al cold OEHQII'IE 1wu|anlir ‘Eemr}. No If light “B” does not operate properly, replace
helow 80.F), ﬂ_m lights “B" and thermo sensor at intake manifold.
“C" off and light D" for CCo
vehicle on? =
b, After warming up, do lights “B", \N\ If light “C" does not operate properly, replace
“CY, D" turn on? \ thermo sfw at water outlet.
Mo
Yes If light D" turns off, replace CCo thermo sensor
ar wiring [Calif. only).
6. Is light “F" on?
Set switch “K" to “SIMULATION" side. Mo After verifying computer wiring con-
When dial K" is turned, does light “F" turn nector is properly plugged in, replace
off at "OFF* range speed? AOmELter.
Yes
8. If engine is speedad up to 3000 rpm
at time lght “F" is not on, is Mo 11. Does distributor Mo Replace diaphragm
actane selector drawn in loward diaphragm operate assembly.
advance? normally ?
9. If engineis speeded up to 3000 rpm | Yes Replace VSV
at time light “'F" is on, does octane
selector return to std, line? (To
retard side in Calif. engine)
Yes
10, Set switch "K' to "VEHICLE" side, No
When driven at low speed (about 5 mph), Replace speadomeater.
does light “A" flash properly?
Yes
TCS system normal
-Mote - -

After dismounting the checker, have the VSV connector properly plugged in.
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@ Coolant Temp.: below 40°F @@ after Warming-up

®00
===
|
sew
olo/m

|

OI|F TCS
20%3 mph J
olF 3000 rpm
FAEEER
o ; |
X

K ! F TCS

Intake Manifold




6-22

TRANSMISSION CONTROLLED SPARK (TCS) SYSTEM

TCS 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 ignition switch,
5 Q ;

LR fﬂr {rcil.l:cln“eng:r.m t(_:o:;f}l;t temp. below 100°F), is No Replace thermo sensor
o extinguistiec: at cylinder head,

5. After warming up, is light "C" on?

Yes

G, Is light "'F" off?

7. Set switch “K” to “SIMULATION" side, No After veritying th.at lmmndut_er Wt:."‘fu
When dial “K'" is turned, does light “F" connector is properly plugged in, replace
turn on at “ON"* range speed? computer.

Yes

8. With engine idling, turn dial “ K" until No 10. Boas Histributar Mo Replace
light “F" trns on from off state diaphragm operate diaphragm
Does engine speed drop? rormaliy? assembly,

Yes Yes Replace WSV

9, Set switch K™ 1o “VEHICLE" side, hig

When driven at low speed labout & mph), does

light “A* flash properly?

Yes

TCS system normal

Mote
[.ﬂ.fler dismounting the checker, have the WSV connector properly plugged in.

Replace speedometer.
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[ @ Coolant Temp.: below 100°F

@@ after Warming-up
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