-~ et _.fr"n

Office of Defects Investigat:pg.'ﬁnfor‘
Naticral Highway Trafﬁic-SaEeE Adminis
400 Seventh Street,.GL :

Dear Mr. Dav1s.'

accelaration of certéin 19&1:}98 Toxogp
hereby submit, in triplicat th

‘4

Please note that the infcrmatiog'claimeg;td“

! tbe<é%nfidential is
deleted znd is being sent to tha;Chief obnsel's: office under

separate cover in accordance uitﬁ the dir“ ons in your 1etter-
above. : .

1f you have any technical queéiibns concerning this matter;'please
contact our Washington branch office qt'*202} 775 1707.

Sincerely, .
Toyo'ra MOTOR CORPORATION

-

Kenichi Kate
Seneral Manager
U.5. Office

KK:cec
Encloniures

o




In reference to”your letter "of September: 30, 1986, :
concerning the safety recall”of ‘certain’ 1982 model year;
Cressida, Celica and Celica Supra vehicles__provide the
following 1nformation -

a. Describe in detail how the imprope: application of the
printed circuit board coating could’ cause the soldered
tetminals of the. integrated circult to develop cracks'
and the difference: between the'proper and im roper
applxcation oE the coat e

b, State ‘when Toyota discovered the 1mp:oper application of
~ the printed circuit boa:d coating T

y B
c. Provide with English;tr slaéion-th . E
manufacturing processes"and productlon records which
provide the basxs for th number of vehxcles 1n g6V~ 132.

d. Describe in deta11 crxterlo
vehicles to be recalled.

,,4.. :

selecting 4 561 sub)ect

dqhabout the vast
majority of owner complaints pertaining to the alleged
problem which are not covered by this recall. Out of
the total of 54 owner complaints we have received, orly
2 are in the group of vnhicles being recalled,

Responge 1:

a., b., ¢. The response to items a., b., and c. were
provided in our letter, dated October 13, 1986, to your
office,

d. In reference to item d., the subject recall vehicles
were selected from those vehicles produced in the time
frames indicated in the table below, As indicated in
our letters dated September 30, 1986 and October 13,
1886, the subject vehiclcs were potentially fitted with
computers that were produced between March 20, 1981 and
August <0, 1981, which may have had improper coating of
the Cl!LUlt board due to inadequate coating viscosity
tuntrol. Computers manufactured before March 24, 1981
were of a totally different design (analog vs. digital}.

The vehicles produced after the date specified in the
following table were equipped with computers that had
neen manufactured with the appropriate coating viscosity
controls and a2 differert coating material. Thus, it was
determined that other computer units were not affncted
and did not warrant inclusicn in the recall. ¢




Toyota Celica
Teyota Supra

The aboveiproductian pegfgﬁ.vqgfi ;g e’ to.d ent:
model assembly line and cru se. ontréI"s'ste,'
tates. ' Sty ;

e. It

However.hin spite
been able to. gep:oducé*
alleged problen fo

Therefoce.rther i

Q.2. Furnish the number and cople
consumer complaints recefved by Toyota, ‘of of which 1oyota
is otherwise aware, pertaIninq to the allegeé problem.
Furnish all reports or complaxnts whether or not Toyota has
verified each report. o R :

Response 2: o ;ﬁj_;

Sce Response 5 below.

©.3. Furnish the number and copies of all other reports,
complaints, sutveys, or investigations from all sources
either received or authorized by Toyota, or of which Toyota
is otherwise aware, pertaining to the alleged problem on the
subject vehicles. Furnish all reports whether or not Toyota
has verified each report.

Response 2
Sce Hesponse 5 belew.
s

&
: [
- ¥
o
-~




. th i d 981“.
.~ the  incident:y
: —",serieswfﬁs_a’?

The Eollowing infomtion*
received up to November 307

reports previously’ subnit§%§:
teceived from your. office o2

{1) Owner reports

(2} Verbal reports ey
Attachment II contaigé 4.mi.rba].'-ftiep‘-t‘:;i.:i:é'.:j
{3) Field reports
There are no further field reparts.
{4) Accident reports or subrogation clains

Attachment II1 contains 7 accident reports and 1 subrogation
claim.

o
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a,
©
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Address:: ... 228 5andyiKpal
Telephone: (213)‘5"”348-5017 5
VIN: . ; J-r_zﬁxsaamoos*ssn

Y. A B
“Could not” control vehicle at high;
speed, resulting in compl.ete tollover and
vehxcle was dana ed. 3

e) Owner: Gilda Smith =
Passenger: Self
Address: 60 Wendel Ave., Kenmore, NY
Telephone: Unknown
VIN: JTZMX63EIE0069416

Allegation: On 6/27/85, shifted the vehicle to D at a
parking lot, the vehicle flew forward
hitting 2 parked cars within a few seconds.
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Subrogation Claiqsf:-

b)

Legal Eases

Alleqation

at uncont: 11ab1e “speed”
vehlcle.

Owner: .
Passenge:.
Address:
Telephone_
VIN: .0 o
Allegation(

T .o 2 ; t‘.
(15} 426-221 65 AL
JTZMXGBE&DGOZOOI % &

Owner: T
Passenger:
Address: [
Telephones "+ {| ;
VIN: X63B5E0061299 i ¥ :
Allegation: ' “{iigﬁ changed; shifted’ 1nto D’
- . and the: vehiclc‘accale:ated fast enough

that his’ foot’wak pulied from the brake

pedal. Bxs v h{cle struck the ‘one ahend of

his. T = .

We are aware of one legal case. . ™

a)
b)

c)
d)

e}
£}

Plaintiff :  Marc Leaderman
Defendants :+ Pacific Gas & Blecttic Co.
Toyota Motor Sales Co., Ltd,
Toyota Motor Sales, U.S.A., Inc.
Dexter Toyota Inc.
Great American Insurance Co.
Cross Complaint: Dexter Toyota Inc.
Location : Superior Court of the State of Cali-
fornia for the County of Los Angeles
Docket Number : 827977
Vehicle/VIN 1981 model Cressida

JT2MX6 2E8B0004933
o
e
- >
o
| >
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e, Y. Dy nam
" “micrdprocessors: which: ea
efficiency’ andgldenlit¥
Iectrlcal 1nput signa

(2) \ flou chart or sinilnr desctiption of how the
relevant control units control the idle
stabilization valve and the aeceleration cnt-off
valve, and under which conditions .each control -
system action occurs.

For each input and output signal to or from the
computers or microprocessors which can affect
engine speed or efficiency, specify the maximum and
minimum voltage which would exist during any phase
of normal vehicle use.

{4) A description of the cold acceleration enrichment
system.

(5) & description of the igmition timing control systenm.

‘3%_
=
T

e




teape'ntu:e“"’aq_d, e delay t
and_ to:quﬁnaswngliu _

- atyt closedf“?ben gfaegigi
n B 1

e,

and minimun ue:w
data for eacl }

B
, control aystena) ‘uBed,
those used wtth.auéo-a
Response 6:

The information requested ia ptovided&in alphanuneric-part"
sequence to the above questions Nk fa

a. Please refer to Attachment IV. 'Repait Manual/Bnission .
Control Systems®, for part a,” 1n£ormation. :

Attachment IV—l for 1981/1982 nodels {Section k
Emission Control System)
1v~2 for 198171982 models {Section 3 -
EF1 System)
Iv-3 for 1983 models (Emission Control
System/EF1 System)
IVv-4 for 1984 models (Emission Control
System/EFI Systen)

bh. Applicable section of Part 1 submission made to EPA is
submitted as Attachment V for part b. information.




c-~5 Th¢_¢°ﬂt€g;;5§_w

IX-2 for 1983/1984 models (CONFIDENTIAL) *
e. The power requireménts for'part ej are as'folioﬁsz

~ Power Steering Fump: o .
The chart showing the power required versus vane -
pump speed is provided as Attachment X-1
({CONFIDENTIAL).

- Water Pump:
The chart showing the power required versus water
puap speed is provided as Attachment X-2
{CONFIDENTIAL) .




€. The infornation :equested'in
e =

R )
-rhe,, 1931 1and . 'js z~'
~automatic trank

eq ped-
‘ Thus “Cehe dit!e:enc
1{pped. engii =IRA 1 £ _ﬁl'transgissfan-ﬂ-ﬁﬁ
equ P Cengine control’system for:]
e1:’o b v b

on the thrott e posit
“sensor. 1s*additiona

the starti »id?ﬁﬁspeed'contr01=
.. speed contrpl‘metb94f1for autonakic
t:ansnisaiﬁn-equippgd;vehicles,‘naiu aining
proper idling speedilﬂ tequired to activate
the »ir conditioner,” to control creep poue:
ana . stabilize idlinq vibratiOn): e

(4) the throctle body linkage contigutation (the
driving feel might bé affected due to the
difference in the cesponse of the accelerator
between automatic and manual transmission-~
equipped models).

The above differences are indicated in Attachment

XI.

Dif ferences Attachment No.
Throttle position switch Attachment XI-1l
Fuel cut coatrols Attachment XI-2
Starting idle speed control See part c.{2)
& warm idle speed contrnl Attachment VI
Throttle body linkage Attachment XI-3
configuration (CONFIDENT AL}
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open:and’
eault;

G

Ceed T L S ".
Since a 1984

4 WAL no vailable, we obtained,
actual data by using a“used®1983"model that was purchased in-the
U.S. as indicated inour létter of Decembet 6,  1985; of which the
engine, transmission, differential and tires are identical to the
1984 model. ' The actual measured data areé submitted as Attachment
XII (CCNFIDENTIAL). owE : ol

TR E L
model year Cressi

Regarding our response to part d., a different gear ratin.
resulting from failures when in reverse is technically impossible
because of mechanical construction and hydraulic oil system
design. We are not aware of this type of alleged complaint.

Q.8. Provide a graph showing the magnitude of forces acting to
close the throttle as a function of throttle plate angle.

Response B:

The graph showing the relation of the throttle plate angle at
throttle body and the force to close the throttle is provided as
Attachment X{i1I (CONFIDENTIAL). The Jdata was obtain=d with the
throttle body itself, not the actual vehicle.




S8

g LT e
§ ‘th§gij;05
. for. 1985’

mode
“mode

ggw-w

. Average

fAnﬁh&l'fé;lly"

 Model Year

7 Age income ($)
1981 42 . s 44 Mg ailsoo
1982 45 55 46 - T g 45,700
1983 50 50 46 $ 48,300

1984 . 40 &0 43 $ 49,900

Q.12. Compare the rate of sudden acceleration related accidents
which have allegedly occurred in the United States with the
Japanese accident rate for comparable Japanese vehicles.

Responge 12:

The Cressida model in Japan is marketed as “Mark 11", In
addition, the same is also known as "Chaser® or *Cresta”,
depending on which Japanese dealership it is being marketed by.

<
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;equivéi
;984 modgis. thq namber of;

v Deectibe the diEEerenceu.;i 5any,fﬁﬁi :
-Jlocatlon of rhe"control pedq}s, stéering. wheels‘?and driver
d ‘Japane: e vergion: _f the

iels. Ve
; *-qgrcontrols*
-éhiclesfﬁ “the.

na . DOSS
. of the alleged problem in
u :esponse should include, but not.
E”“'-dxscussxon of the £cllowing.

] 'Poss:bxlxty that movement of'tke transmxssxon selector
~- linkage may causé movement of the throttle linkage due
to friction, mechanical intecference, oOr hydraclic
astion.

b. Possxblllty that the brakes will fail or that power
assist will not function for the braking system.

c. Porsivility ot cruise contrul system malfunction.
Fsr-1bility engine speed can be in‘reased by the idle

Speva CeATrol sysLem, emiszion contro)l system, fuel
inJection conteogl system, or by same other malfunction.

| v'3

inclune actuul measurnd volues of pressut: force, RPC
cre., and wxplain how the meastreRenls wetrc raker.

Ke gt nbhy T

Tuyola't analynan of jusslble CAURes {er tne alleged pzoblem
janbed above ared

vV

-12-




o
Ln dge 18 -ecbaq
fro;n ‘the throttlatlink

o At

) sslon melector
léctiically’ lndepena'h <
Jrnusfl iis Anpossib 1¢; Eor.

investigat {on of'gomﬁlalntfbwhicles
S haqe not found’ any: brake failure pznblead?ﬁ

" a simultanebus brake anhd. “throttle™?
necessary to ;es l%%}ufsudden unex

ise conirol syste “malfur ctf&n.

e R ‘f%ﬁg ;%ﬁ@agl ,.g
i O« _l%nq@%Kl“

Q.15 Provide the = ana

est E'T"é a :
possible dciver activation?ot the. accele:ator . pedal on the
subject vehicles when the ‘%:ive: believes,he or ghe is
applytng the brake pedifﬁ%ﬁindluddggll me urenents ‘of
control pedal’ dimenciong: ng apdireley nthveh_‘re?dimensions
which®were taken of the ‘git i hd: 0! R
vehicies fer, compurison,_ 4‘6&éh,neasﬁrement'
wvas takeu, - Include an. anaI ; £€f§ctors< ‘elating ko the
likelihood that drivers ma; no; become aware-that they may
be applying the wrong pedal.'w ~
Measurements of pedal force-displacement characteristics for
the brake and the accelerator pedals cn the subject vehicies
as well as all other vehicles measured for comparison shall
also be provided.

Response 15:

Ag indicated in the previous letter to your office, we cannot
provide guantita*ive and/or objective analytical results relating
to possible driver inadvertent activatior of the brake or
acceleration pedal. (Reference our letter of March 2, 1984,
respunse 5.)

The measurements of control pedal/pedal positions of the subject
vehicle and other comparison vehicles are provided in Attachment
XVI (CINFIDENTIAL)Y. The measurement of pedal force-displacement
characteristic results are pruvided in Attachment XV1l
(CONFTDENTIAL). From these data we did not observe any specific
trends or characteristics.




Q 116, 1€ Toyota has

Iepurchased leage‘d 515 mspectad tested any.;
] vehéclas wﬁ.chr ' egg : “'( i noed: th

£ter the, allegﬁ;ﬂa d
q?ccugedrg;nd‘“ , .




Attachment v
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08.01.02.01
ard method of

,  %-01.02.01  Klectronic fusl injection (EFI) system cont.

operation 2.8L (2.8vSS - Mx63L & MX6215)
1) System conf,

Ve vsv
a ‘Pgséﬁ conditiorer

Page : 08,01-8) o '
‘el -
Issued s 11/01/92 . Rev, 1 : 11/26/82 -




08.01.02.01
2) General strategy )
As shown graghically cn the engine controlled fuctions chart the
Electronic Control Uait (3 controls all engine functions of
fuel injection, spark advance, idle speed, PGR and diagnostics.

A) Fuel injection control

The fuel injection strategy shown on the attached flow charts

uhndmamulmhmmmwcp:hu

quantity (pulse width) of fuel ttcnleuht.d _to yield & desired

MY ratio for each perticular optutmg condition,

mm«mmwmurmmu

cormerted into & electrical sigml.byapotmtioubuardtlu
signal ilt:annituﬂ hol:heehctrmicamtrolmitfocm
calculation.
mmmmlinmmm&ammm
width to yield a near - shoichimetxic L% ratio uhen required.

In addltim. mims enridmt pulm ue delivemd an

required, ' :

i) Inlet air temporature cwpensation ] tmN
Thucaupumtimsemsbomthechminalr
density depending on inlet air t@entm:e cbange

11) Warm-up encichment : £ (WL)

This enrichment is provided chrlng englm uu'n-t.p
The initial valve of £(WL) is determined just after engine
cranking and then the value of f(WL) decresses
Proportionally to the number of injections until the valve
reaches the minimm value of f£(WL) corresponding to
coohnt terperature.

111) After start enrictment ; £(ASE)
Just after engine cranking, this enrictment is provided to
obtain stable combustion. At first, the initial value,
!(Am is calculated using the initial value of (ML),
mdunnﬁnﬂm dmmmtwyuommr
of injections. .

Page : 08.01-84 T CRE
Issued : 11/01/82 , o 85'"’(;
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08.01.02.01

lv)mm-r!dm:tm_
e fnitial velue, !moﬂsldummmm
mmuammmmmmm.mu
ol cher, the £(ABW) ummumm

vu}nattuyvolugemtion:h :
"biamtimmhehdel!mdbomﬁxth
dmhinjwﬂmdehycamdbyhtu:ymm

Calculations _
1) Based pulse width calculation

0 1 OGutput wvoltage catio of air flow meter
U = CoA), Ca 3 Corstant)

R : Engine FOM _

Q 1t Inlet air flow rats

C1 1 Constant Cé.
ge 1 DE.01-85 %?
isued 1 1101/82 = [

86




08.01.02.01
1) Corrected Lased pulse width calculation
T = Tp x £(THA) x WL} x [£(A/F) + £(LAR)]
x [1 + £{ASE) + [{REW] + £(OTP}) + Tv
o At engine cranking, the corrected based pulse width ia
calculated as follows;
T'mef{'n{kl + TV
N\-he:e TS’)‘A : Starting pulse width
Fuel cut
Fuel injection is terminated by the signal from electronic
control unit in order to prevent excess unburned HC emissions
when throttle valve is fully closed and engine speed exceeds
a certain valuve, and also tc prevent the engine
over-revolution during the extremely high engine speed
operation.

b) Spark odvance control, 6
The spark timing is controlled by the electronic control unit.
The two basic operating modes are cranking and normal engine
ocperation. When the engine is in the cranking mode, spark timing
mrurs at a specified setting regardless of other engine
operating marameters. Under all other cperating conditions
enzine spark timing is contrclled as shown on the flow char's.

*  Spark advance calculation
9 = Cpase * Scarp * Sror

where GM : Dase spark advance

Seir ¢ Coolant temperature compensation

em:. : Overheating compensation

(S

A




08.01.02.01

¢} ldle speed control
The idle speed control system is controlled by the electronic
control unit as shown on the attached flow charts. The electronic
control unit determines the appropriate idle speed according to the
engine condition and provides the electric signal to the ISC step
motor corresponding to the difference betueen aimed idle speed and
actual jdle speed. The ISC step motor operates the m: valve which
controls bypass air,

d} HGR control
The BEGR systom {8 controlled by the el.ecttoni.c cmtrol it sens-

ing coolant temperature. The electric signal from the control unit
is transmitted to the vacuum switching valve \-hid'l controls the EGR
valve,

}) Diagnostics
By analyzing various signals as shown in the: ht.et uble the -
electronic control unit detects system nnlfu‘r.:tiors ard
abnormalities which may be related to the various operating
parameter sensors or to the actuator. The eleccrondc oontrol unit
stores the failure code associated with the detected faflure until
the diagnostic system is cleared by taking off the battery terminal.

i} Diagnostic lamp
A "Check Engine®™ lamp is used to infomthedriverofthe
detected system malfunction or abnormalities. The lamp resets
automatically when the fault clears,

i1) Output of diagnostic code
Diagnostic codes cortesponding to diagnostic items are turned
out from the terminal, th-tmﬂteteminalfildn:teﬂud
idle swicch is ON. (The terminal Vp and T ate located 111
the engine room.)

Z
<.
w: : DB.0Q1-87 '-57.
xd 0 11 /01/82 <
88




v

iii) Back-up function
when the microprocessor fails, a back-up circuit takes over to

provide minimal driveability.

08.01.02.01

If the electronic control uvnit

detects an improper thermosensor gsignal, the data is replaced
with an alternate valuve, Simultanecusly, the lamp is

activated.,
iv) Diagnostic {tems
Diagnostic code Malfunction indication _Diagrostic lampy

il Power supoly fail No indication

12 No crank angle pulses N

13 Crank amgle pulse fail N

14 Igniter fail ' ] N

21 Qxvgen sensor_fail T o

22 Thermo sensor fail (Coolant - [+ )
teﬂp-) ) .

23 Thermo sensot .fail (Inlet air No indication
temp. )

31 Qutpat signal of air flow meter o
failed low

32 Qutput signal of air fiow meter [+ 7]
failed high

41 Throttle position sensor fail No indicatfen

42 Vehicle speed sensor fail No indication

43 No start switch signal No indication’

51 Air corditioner signal fail or | No indication
neutral start sicnal fail . )

Pane : DB.D1-88
Tosued @ 11/01/82 Rev, 1 : 02/03/83




08.01.02.01

3) Engine controlled functions charts
a) Relationship between sensed and controlled parameters

Controlled pacameter
Sensed Sensor - -
Farameter S Spark | rare pem | BB atic
- linjection advance | - gas flow | ,
Crank angle ' _ .
and/or Crankrmgle X X X X
Engine RPM Senso .
Inlet air Arr flow x ' k' x
flow rate meter - e
: Inlet air -
Inlet air - .
temperature X X
temperature sensor . _ .
Coolant-
Coolant ;
temperature X R X . X X
temperature sensor . _
a3 0 . - -' ) ) ) . -
~ Exhaust 07 sensor X . - - X
Throttle '
Throttle
position X X X . - X
angle Sensor
. Vehicie
Vehicle
3 speed X X X X
sensor
Starter :
Cranking Switch X X
Air con. 1 ALr
switch conditioner X X X
N & OFF switch
shife Soutral < - X
position s -l .
switch
-
":it"ﬁ;g Battery X ~ | X
¢
J oy
L.
Page : 08.01-89 | Yo
Issued : 11/0)./82  Rev. 1 : 11/26/82 Rev. 2 : 02/23/83 Rev. 3 1 03/14/83 90
*




08.01.02.01
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41 Fuel injection evtrs!

08.01,02.01

Fuel et on L
T
TS s.ig\nal\r
inverted
Tora
N

@
|

[ l LE/F = fivm o x| Lfiwn ~ £VF) or ke

,"Tjrpdate £(LAF)

- = Treine ;w\

] o
4 iy s N —’
N i -~ ' T |:
; o i 0 f Drteomine £ {THR) I
4 Pl o L L*
—
; fnete.umm f(c""”l [ (c:«p) = o : H*
| T T Iotorming v J 71
L R -.--——-uu._,.—-u—“ Y et
- Rs
Juat tL.“' 3 \\b.____

|
|
Coola.né tsu:;

¢ Lews THY 'IhreSi'nld

: High o1 Threslnld
!- Integwal rate '
f Skip value

’ :""--..__ > 'ﬂ’m:“m):g/

. Detm:nine £{n A)d De_em.me £ (AR}
-"'—-——u___,_
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i
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Page : 08.01-91
Issued : 11,012 Rev. 1 . 11,26/82 Rev. 2 & 03/14/83
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08.01.62.01

\Iﬂ/—

Detprmine

Gppse = Idle spark
. advance vaiuoe

o,

/N 'Ihmh N i ’
2 ' !
Y 1
/\Teiicle — N P
= spead 2 Thershold St
Y i
|
| !
-
Calr:\‘a;.zt.e spark )
advice
Issue spark pulse at { : Inlet-air flow rate
calculated timi ! .
e N : Engire spend
{ Return )

“r

Page @ 08.01-92
Issued @ 11/01/62




08.01.02.01
$11{) MR control

Turn EGR CFP

. Page ¢ 08,01-93
Issved @ 11,/01/82




iv) 1dle sphed contiol

Csmt D)

08.01.02.01

Just af ter
viine crank.,

—,
[y
Close 1SC valve Open ISC valve
e J

0

F Tarn IS: motor
- ST « S{) valve 1= valvelsc
— Y
< 5T ¢ S{t) o { 1 |

()

S5
s(v)
Las]

15C motor position

: Base ISC motor position

+
H

.

Corrected ISC motor position
: Difference between aimed

_and actual engine RPM

Pxie : 08.01-94
Yssued ¢ 11/01/82
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v} Diagnostics

=D

04.01.02.01

R

; niﬁ]:o;tic- v
X \ -
splay mndl;’m‘n/

Analyze system
cordition

S

Diagostic code

(Retum )

Dlagnostic N

failure

Tum off

Page : 08.01-95
Issued t 11/01/82

Rev, 1 1 02/03/B3
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08.02,01.00
0%.02.01.00 Ignition system (2.8VSH)

1) Ingmtion system
Tha ignition system is a series of svstems :’m the engine electncal wstem
vhich ignites the air-fuel mixture in the cambustion chamber.
Tt consists of an igniter, ignition onil, distributor
wires and conputer.,
© Igniter

In this system, the "ON* and "OFF™ signals which are calculated at KU
Ccause the jgniter to turn the Primary current "N and "OFF™, respectively.
The voltage is then transformed to a stepwise "ON" and *OFT" current in
the signal amplifisc “A" arg amplified to a certain level through
arplifier "B™. The benefits of this mystem are:
1) 1opstonemtead §py oFILlre o o maree when Ftarciseg ardd at Yo smad
bewaiion 68 (0a mld 100y b madit agn Bighed secvistaiy waltage fn the
low speed rage, _
i) Inmprovemont in the durability ant life of the ignition system.

+ Spark plugs, ignition

Janition switch
I"" .- ""“1

m,,,i I

_'}:_ : t._._}

Lo

A : Signal aplifier Distributor ’llL’I’II
B : Power amplifipr
C : Primary coil
D @ Seoondary eoil (,‘_
) ‘ . I
iPage t 08,024 ) ) ee .
‘ Issued : 17 /01005 P, Y N e
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08.02.01.00
2) Bigh enetqy lgnition {HEI) system .

HEI system consists of a high energy coil and an iraiter. Basically, its

operation is the sare as the previoucly mentioned conventional ignition
system.  Since the high energy coil is a closed citcuit type, as oppused to
the open circuit type of the corventional igniticn system coil, maqnetic‘
flux leakage is less. ’Iherefdrc, the closed circuit type, although more
conpact than the conventional type coil, yields higher emergy.
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4. AIR VALVE

The air valve is .. clevice which kee s
oper.tion,

5. AIR VALVE ELECIRICAL CIRCUIT

Cireut Openn g sletay

it

At Flow Meter

PNGTRUCTION PQINTS

e —————

the engine a1 high RPM during cold engine

Air Vaive

Fo

.. Puruw e

. 8 Sy
From gmnion v/w &
L. .
’ !

Fram Srarter 1 Termainat

1. Battery vnlia

the ignition switch.

2. Durin; cranking and engine operation, .~

opening relay are clos
pump.

.(-J

and the gate valve gradually closes.

4.  During engine operatien, there 1s a contirimgs

4 a . ,,.,.—_-,-.d. = T
Fe ¥

e is apnhied to terminal 8 of 1he civcuit openinz retay thro

ed, providing current ticw o the air valye and fuel

As cureent fiows through the heat coii in the 3iz valve, the bi-metal is heated

Ta Fuel Pump

Fe "E,"
s

\
- }— \ Hest Canl

\ Aimmetal

Gate Valve

15h

contact points ef the circuit

current flow to the heat cofl.

STl Page 7
OHP 126
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Air Control iole
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c) 1dle spoed control
The idis speel control System IS controlled by the elmcoronic contral
it as shown on the attached flow charts, The slectonic control
unit detarmines the appropoiate idie speed according to the
! engine condition and provides the electric cigral to the ISC step
rotor oorresponding to the cilfprence between mmed idle speed and
actal idle spead, The ISC step motor coerates the ISC valve which

P

s vpass alr.

d) BGR conurnal ’ .
The EGR svstom is oortrolled by the electronic contol unit sensing
’*:olan: termaratine . The r;le-:::; si-mal frum the cantrol unit is
crangritied 1O the vasuwm SWt “""‘“')c vzlve which contools the EGR valve.
e} {naymesuics
v AnALIEANT ious signalis 2s siuwn in the later table the electoronic
moavre it doree s svsten relfinmciions and abwrmalities which

Tre

LA ol
LS

ma e rrlaved 4 4w various operaling pArameier sensors or o the
arayrr,  The eleousnle contrel it steres e failure oode
aronmouerend with e dowected failur- ungil the diacmostic system ,

pooSiearel by otabang off the pattery terminal,

o Deammestis lary
A OwIk Eruine” lamp . used w infom the driver of the detected
wrstet malionesicn or abnonmelities. T lenp resets agtoma-
wioatly when e fault clears,
LU ofaipur tf diramgstic oonde
Tlagnoalic coflnr corresponding o diacmiostic item are t:u:‘rn! out
froan ther wermdnal, Vp when the cemminal T is stpsrted and idle
switen 1s ON. (The terminal Vp and T are located in the engine ream.)
1lr) Back-up Awetion '
W e ricroprocessor fails, becy o circuit takes over to
rvite minimal driveability. I the electronic comtrol unit
dowsets an rorover thesmesenscr simal, the data ia :e;ﬁlaced
with an alternaze valee, Simiitarecusly, vhe lamp is activated,
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angle
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posivion
Sensn:

O101010|0}0

Spead

Vanicia
speed
5@y

Cranking

Startar
Switeh .

Alr eon.
switch
N & FT

ALr
conditioner
Swilteh

O, 0100

Shifs
positien

Reutral ™
srart
ewiteh

Battery
woltacs
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iv) Idle swed control.

- st ” Close 10 '["c—__enzsc
" valve valve
_ -
| -
{
] .
}1 C Retun - ’
|
T . J T ¢ ISC rotnr position
. m onl L - 7 S5z ¢ Base 15C motor position l
e Cpen 1SC valve S{%) : Corzected ISC motor position
e T ; '
T N 7 : Mfference betuen aimed
, : ac actual engine RPM
i RO
i . . L/\;
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Conbxnent oonf.,

Idle speed amtrol valwe

type A

08.01.02.02

Tc intake manj fold
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Drglre family ¢ DIY2. BVSTREEY :

L . Engyloe oode 4 ALL _ R
\J-::} I‘Imﬂmttmmmmﬁnnsomweg) ’ S ‘
T , ('c: =20 0 20 1 40 | s0 _
o _
- i 1 10| 6] ¢« o E '
. : 0075 . - !
: - 3045 j16 10| 7 [0 o
i :‘l o . ‘ ) :
L 13) over teperatime compendatich ; B HOT (dog.)
o ! 1) 8 KT activation criteria
- amzom
1) @ wr
Coalant temp. (*C) 95 105
6 mor 0| -6
("-. 14) Cranking i{dls advanoe
o Cranking idle advance = 0 dag.
15) Bas, ISC motor position ; Ssmy
oLt temo. (*C) {-20. | 40 ' 60 | 70 . -
Ssza (step) 125 | 74 ' ta | so 5 j
Mﬁ» gine oode:l, 3.;.7..553131rr:*.a~edb5r12 smﬁmu‘c:ﬂ..“‘ 1 - E
. ml‘m Mt&.‘h is O, : ’ i . E :
A/—Ew-mmz.iﬁ i Sgm i3 Increased by 8 steps when alr cond! iates .
: m.am switch {s 2, 5
: 15} Correcesa 1:3: msor pcsit.xm S {t) !
Coolant temp. 4°C) | =35 | =20 ! 20 40 "} 60 70
: - N I
S (&) (step). 125 | 100 [ 65 |s0 |39 |23 : §
I_‘I:mtariaextaﬁedarn::ac:adhy.mstepatm:ylm; :
o . jSage 10-2, Bvsa-37 - PEVIEWED ¢ ACCEPTED |
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Engine family : OTY2.8VSFEBA
Engine code 1 Al1

}

g T e e e
, | 17) e épeed control , ’ :
! i) Engine RPM threshold = 300 rpm
11) coolant temerature threshold = 70°C
1id) @ threshsla [aN[ = 20 rpm

dN is defined as follcws.
aN = Amédrngimm-mmgmm
iv}) Aimed Engine Rom

| ;
Engine code { Air corvlitioner Neutral }Aimed engine RPM %
Switch Switeh (rpm)
M ) ¢ | — 900
/f 13,57, | - | -
SR, 7R1 | oy — | 650
A ' oN 900
/]' o ’
- orr | 750 |
i 3 2,4,6,8, o P
e _‘ - X 2 !
s ] U 6R1, BRL oFE 2 I , E
orr | 600 j !
9 18) Base line of air fuel ratio :
5 Measuring condition Jlnjecticn time .
3 . US/UB |Engine epeed (rpm) |  (M.Sec.) .
%1 " lo.600 80G | 2.06 + 0.10 !
1 0.100 2000 | 3.91 +0.17
3 - {0.020 . 6000 | 6.9z +0.95
3 } Kote *1 IS/ cenctes the air flow meter voltage ratio
3 ; *2 Other measuring cordition ]
; T = 85°C, THA = 20°C, +& = 14V, Feedback (FF ;
5 : Throttle position svitch (WOT) GF, Idle switch CFF, |
'3 é Starter switch CEF
." T 7% . N 7 : - _ . ) T !
, ‘j .\J . Page ) ] 10-2.8veB-38 REVIEWED & ACdﬂP'._l'ED
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Engine famdly : DIY?.BVSEED4
Engine code 1 A1)

* Themmo sensor (Inlet air temp.)

Resjstance at -4.0 *F 1 16.0 + 2.4 kD
Fesistance at 68 °F s 2,45+ 0,24 kD

Resistance at 140 °F : 0.580 + 0.087 kn

* ISC valve

Air Tlow rate ¥l (79
Step nunber Design value [Actual vajue 32
+ 0 :
? 1.47 _ ) 47
55 9.12 + 1.12 Uss .
70 13.54 + 2.24 [
95 22.66 + 2.44 Qs
+ 2.06
125 28.84 1 000

- } Step nuer
Air flow rate * (W) i[bs:.gn Actual 1
i value |value

4.7 i2n+8, s

Notz  *1 : At pressure differcno: of 17.69 in.Hg
*2 : 1SC valve is calibrated aiso by the
deviation [rom standard step nurber
calculated Ly the equstio: stated bolow
Lsing the actual wvalue, Qcse Oy, Ogs
and §¢ unier individual mosiring condition.

-
4

t

Step murber
Qs = 9.12
Xy - 23 - (30 - S¢) 04
t 0.182 0 :
Cap - 13.54
o — e - g1 .
X 0.365 (30 Sp) ) 0+ 4
QOge, = 22.66 . .
Xy = e = (30 - 5y DEEX
' +0
Ymx ~ Kmin LA B
Page 10~2,.8VSE-41
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e} Acceleration enrichment
Dur:ing the warm-up period, the acceleration enrichment is adopted -
to insure the proper vehicle operation during accelerstion in a cold

condition.

02.01.02.01

It is activated by a signal frum the electronic control

tnit which is transaitted in resronse to signals received from the
throttle position svitch and *te themo sensor of the coolant
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Fuel enrichment conf,

08.01.02.01

T i et vy popaa i

O N oy ——

{
=" Cold start injector
_‘L/ enrichmnt
, Starting enrichrment
- - After start enrictment
EY) -
= )
E tarr—up enrichmen«
5 P / ;’ , _ Acreleration
& \Qridm:
. — B
| ! i Tire
Start Thoary idle -
switch switcn swltch
i o 53
Low ——~ Ingine coolapt terp. —= High
-
-
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Engire family : BTY2,8VSHBA

Engine eode : ALY

0 Acceleration earichment character aTH

Enrictrent ratic -

Earicimant ratio

L
.
>

fvownt of fucl - just after idle sitch OFF

Amount of fuel at coolant & rperaturs 176°F (7°C)

- N
idle
wits P Lee

-

Erricivent

10w anxolant tep.,
rario

k.

Enrichwent poried

= - - - Dnrichrent reriod

- — [arnglrent ratio

—— - LT e e e g b 20

L

/7/_/ |
H ( _},.—hﬂ.__..u.. E:...
[+¢]
Enci~tment period (sec.)

! 0t
' ~
4 ra———
.
hd
B R o e I
[ i
. i N e .
| I S
. 1.2 l s j [ = )
l6.C 2.45 0.3¢ )
] Ther™e rensor resiztaroe
| =20 0 20 .40 69 8y 13 (°c)
: 5 1 1 I 1 1 J
T T T Y T
; ¢ 50 100 150 2895 (°r)
l Coolant temperaticn
]
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ttachment Vil-

For 198 arsi 749849 rovde) Cressida

08.01.02.01

Acceleration enriciment ; £ (AEW) ;

The initial valwe, € {AEN}O which corresponds to coolant temperature

is determined when turning off the idle switch and then the f(A‘:‘m i
s decreasaed proportional to the mumber of injection. :

Thus, when accelerated this enrichment is adopted to insure proper

vehicle operatwn.

v)

i

vil)

Calmalations

Y
i

; OTY enxichaoent 3 £(QTP)

AT beedback comensat-oon @ £{A/F) and

Based A/F carpensaticn ; £ (LArM)

The continuously vasy..g output voltage of the oxygen sensor is
interpreted to feedback contrel signal by two compensatiors.

One is £{AT} which is used & contwol the air fuel ratio at
stoichion:tsy, another is f£{LARM) which is used to compensate for
alticude charges and clanges in base ar-fiael ratio calimations.

Thas earichment is provided to provent over temperature of the
erfiiust svstem and to inswe the drivenwility under full load
oorgdiuon, :

Battery wltice copensation ;1 ™V
his compensation palse is dielivered oy curpensate the cha.nr;e
in injesiion delay caused hy batirry woltace changa,

Basad pulse width caleulaticn
1500
UxN

wher? Tp : Bas~a pulse width
U @ Outprue voltage rati- of alc flow meter
(U = 6.45/Q "
N : Engirz KM

= {1.634 x

Q : Inlet air flow rate : o
Ps ] wG-Q8.31-51 !
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08.02.00.02
08.02.07. Metresd ol xeonidon type A4

p—

b} Ignition systoe
The igraition systen is & scries of systerms In the ongine elsciry syscom
which ignites t'e sig-fuel mixture i +hg corbust.ion clamboer,
It consists of »n Dpitter, jymiticn woll, disvribs tor, spark plugs, and
ignition wirss.

et e e s B - .

e Igniter

[ a} Dosorip: o

In thls sysien, the o argd "5t kitnals of tha Alserikutor rotar ‘

N
. - )
Ciise the Iniler to tum the Fommar Qurtens U oard CCTFe, :

t

T beoe! it o this Auntrn are-

Y

Poimgiorent noengiie e Tiirhasoe whas g viing and at o speed

tacavse ol ats abilr s 3 mainuiin hizter socoindary voliace in the :
lime spend range., ' }
! 14} lnproveont i the 2 oo Mty oAnt life of e jimitisn rystes, !
! .
4 Ignis st .
5 - = e ;
. ; - T
i - [T
; __) Ignition onil
P
! . ‘
: Seerrsiary
Batkmi-s 1 Igqnitun wites :
/"‘ . : r ]
- ; -
4 | !
t- 7;,7.. i
L
; Ao Siwral amsilien o Poves arelifier € : Primiry coil
. o Senwaluyey ol Yoo Sxgrel iwtor : ¥ ! Permanent magnet
O Preb-n o .
;
e - . — ’ ;
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The «ional rodor generates an alternating voltsge in the ploky sail
whexi Lhe ruwor tip passes the cofl.

Th woltar: s then transiormed to s gtepwise "CH" and ' OFF" current

in the signal amplifier "A” and arplified to a certain level through

acplitirr "B",

e e P
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08.02.01.0! Mstribator an?.

{1) Jenmtrifozal advance mectsnism ond .

typn E1

(Before advance)

Waight

support pin

Signal
r
"{2) 2rt advanes pocronion ool
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08.02.C1.02 Mettoxl of opemiation: type Al

1) Deacripeiom

Thet dist: {baror oerforms the following functions:

a} Ganeration of alternat.u» voitage in the pick-up eoil
U} Distritution of the secondacy ourent

¢) Adjuitnrnt of che ignition tisng

The Junction of ignition timing adivsoment, which {3 rogarded as an escecially
Important {aw™ion, i3 exzlaned below.

2) Cperation A
Ignition timinyg needs to e conticli.ed adequately according to the angine
cenditions. 1nerefore, the distrilutor has centtifugal amd vacirm advancing
mechaninre,. Ty are:

a) Centrifugal
hs ensina el increases, the ybustion ©rtle ls shortened, Therefars,
fomition sheul-l occur at more advanced degre~s before the piston reaches
tco deal werzer,  To accomplish this the icotion timueny is advanced by

1o yep
AL AnLe

centrifugal forow working on prTemor weighus, .
b)) Vacinun advance
In the partial thottle conditicn, the z-.o/fuwel ratis s matched toward
. v ) an sice and combustion speed beormer Clower. 7190, in high altitwle
cxdition, combustion speed beores slower than in low altitude because
of low:r air density at high altivode. And, similarly, cembustion speed
in low during idlisg under coid moolent torporature condition,

Thereeltre gnition timing shiuld be advanced wo dom msate.
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In the wide open thrott

— ———

08.02.01.02

ls condition, the air/fus] ratio iz on the

rich side and oambustion speed becoms fastar, Acordingly, ignition
timing In a wide open throttle condition need not be as advanced as in

t'e partial thiottle condition.
advance cuaphragm is employed in order to emtrol ignition timing in

proportion to the load of the encine.

Enjine vacau which acts on the vacuh

The emines' icrnition timing is eontrollad with higher accuracy by the use

i twd (main ard sub) diaphragma,
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80ark control svstem eorficization & description
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Ergine family ¢ BTY2,.BVSHB4
| Engine code ¢ AL

10.20.00.00 - Spark control system configquration & description

Hothedl of opuration

Thin system gdopts a double diaphragm distributor having two functicns, one

of which i{s to keep the ignition timing advancing by the sub~vacuum acvancing

mochanism during the oold engine opo cation for the purpose of ensuring the

driveability and the othier of which is the normal vacuum advancing mechanism.

In the former function, the BVSV iz clescd during the cold ergine operation

anwd the intake manifold vacuun is supplied to the survacoun advanoe diaphra.gm
aiugh the choeck valve @ The check valve serves to reserve the high

vacuun in the sub-vacuum odvance diaphragn chanber and, as a result, the

ignition timing 33 always advanocd by the sub-vacuum advancing mechanism.

acn the coolant. torperature rines up to the pormal operating tomperatuce,

the AV3Y is oyrened and the intake runifold vamnm is supplied to the sih-vacinm

advance diaphraws chamber under all wehicle operations except for ‘Aling.

In tus case the ignitien timing is advanoed depending on the engine load

becacre the ayh~vacnm advance Cirguit is an open Joop. Durirng idling, the

ignitien timing 15 not advarced by an air fleed fod from the advance pore.
In the latter Goetion, under idle condition the pesultant vacor of t
atroz;irre and the intake manifold vacunm is supplied to the main-vacuizn
advance diaphiogn through VIV, Further, under the other veiicle operations
the intake manifald vacasn alowe: acts on the munvacusn atvance diaghragn.
By this pripciple, the ignition Yiri 7 is alwar~r advaped under all wehicle

oporarioaes,
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Encnre family @ BTY2.3VEEB4
Erorire e ;ALY
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¢ Dasn ot @

| uniz | oesion vaive [ actial data |1.0. .

Coeration time Imom WOT o |
clene |
3

T [ 3.0+ 0.5

—

o VO iy (Spars conwrsi)

]

Ao: acaasn (LnLlir) T o
 Mosion “alve ' Actal data | CY Y0

A ¢ Voo (in.lig)

B

16.14 11,02 + 1.57 1

i

13.11 133 solae
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EMISSION CONTROL SYSTEM -~ Spark Contral ISC) System

3.9

SPARK CONTROL (SC) SYSTEM

S ——— S

Chegk Yalve {2} Check faive {1)

/f” Krvancer Port (Throttle Bady)
VGV Control Port

COLD (ldling)

HOT (!dIing with foad:

Check 5
Viive [1}{Closad) i -:_,_’-_—H_ li’i
1 < - e i )
Checx Valve (2} ot | L=
ii VeV
sp N )
oy e O 4 y ‘Lchﬂ'k h
T E”?i\lalv-_ :
Air ingpin y
Chamber VCV Control Port :
s
¢ . e |
/4- C '\\l 't f = ST
] h:b?-g' -
‘r\_ f "_“!.;_.
“--L':"_._' ﬂiq
- . . o
Zub-diar by EDsai Ro o . tA3in Diaphragm _
Check Valve (1) 5 .
! ‘c[oied)‘ VL ; L—i
J.-cg-, " o 2
- T Ly So
Advencer Port | vCv
\ L {Ciosed)
A o = =3 .
Iy
VCV Control Fory ‘
1
’ t_"'()‘

™= *Axin Diactragm




3-10 EMISS! N CONTROL SYSTEM - Spark Central ST Syster

: Check Valve (1}
HOT (Normal Driving) (Cio) f
. "ﬁ-"-
f‘HecL Y alve 121% g Advancer Fun
. : 3%
~ | : LCheck
5 i iV atve
}‘ o (3
. I B {Closed
a5 {Openi VCV Control Port
1T L
Tl
":;’
= © gl
~ -
Sub diaph:agm-—— " ~~—Main Diaphragm
Check Valve (1)
; HOT (High Speed} B (Clased)
i : "
il; R > 7,-'&:] I
E _Clw.(g. V::" (2} Advancer Pon l VCvV
e | {Clased)
“ Check %
v Alve et
g t3)
; (S P i.
VCV Controf Port
. ti"fu.,f“—"—— boruns____ S ierat ol —'—"'-—:'_
B
h LA SR
T y '\._._! haadl

Srrg-diapheagm——"" = Main Diaphrracm

by

Tc improve cold engire per‘ormance. this |gnm system advances the ignition timing when the engine is cold, and to
imprcve idle performance, advances the ignition timinag when tnere is 2 icad on the engine. The distributor is equipped
with two diaphragms that have different vacuum auvance characteristics.

G T AT e

Cool ! | Yesum Distributor
ant Tarottle Vi lve Distrbutsr | at Vacuum st " .
Temp. | - BYSY Opening Sub-disphrag-t | Advencer| Control Poct VEV |y Msin | Vacuum Tgnition Timire
Port 1aphiragm
i T 8" (Sub)®) Main vacuum
i I LOW | CLOSED | Pulted advance sngle (2}
Pesitioned twio { No e - Gnitisd timing)
sdvan ~r o ! Vaeuum | "_u' iy — e ——— — — - )
PFulled bl - [suts}
Brivw IMsintaing i l'"‘-'H OPEN Notputted | [ i siming)
s6°C CLOSED |~ 1 witske maniof t -t
1z Partial | vacuem ot ! 8" !sub) () Wiain vacuum
Positioned m: check vetvel ! Vacuum | Vecuum OTEN Pulled sdvance sngle (B
sbove o i {enitir) timing}
acvances - H -~ @
port Ful! i . fsub!
ll E Vacuum lNa vaCUuM CLOSED | Notopuiled | linitist cinargl
K | } Mair vacuum scwnce
KN Positionad betow | No Intake 1OW | CLOSED | fulled H angle {imitintl
¢ v . pesrt t Not pufted Vaeuwr: mamiold timing.
} dvancer pey ) vacuum
i [HICH| OPEN | Notpuited | Initist timing!
o 64°C oFe~ i ' Su bawcu@ Ly ot rance
i = Partirl e Mamucufp
: (1 47F Positioned | opan iPuHm t Vacuwm | Vacuum OPEN Putled sdvance angle @ <
o above ! - firritist timing} I'd
L advancer - -
g port Full Subwaguum sdvance 1
[ i " Pulled Vacum | No vacuyum CLOSED | Notputied | angle (&) linizial r
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Attacnment VIIIi-2

. 08.02.00.02 - -
03.92 20.02 Metivd of opzration  type B '

¥
. 1) Ignitdon syviem
The ignition system is a series of systems in the engine electrical sytem
which igmites the air-fuel mixaure in the combustion chanter. ‘
It conzists Of an igniter, imition coi), distributor -k .i.gs,
ignition wires and computer.
o Igniter
a) Description

In this system, the "ON" and "CFT" siqnals which are calculatad at BCU

cause the igniter wo tur . the primry current *ON* and "XT". respectively.

The voltage is then trantfrmmod to . Stepwise "N and “(¥F" current

in the signal amlifier "A" and amplificd to 2 certain level through

anplifier "B",

The berefits of this syoien are:

i) Imvrovement in zngine performuwse when starting and at low spoed :
bpcouse: of its ability o main' ia higher secondary voitage in the '
lori mwed rarge,

: ii) Imorovement i the Arpahllity and Jife of the ignition system,
i : .
Igniticn switch
- ! - .
Ve L Lsm plugs :
A : Sicral arplifier Disrributor ? 4 f °If '
- B : Pover amplifier f‘::.[.:-nrJr vy
C : Primamy o1l
D : Secon’ary coil
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PO PR Y e 1984 et Uressidoe witsy manual transmission

08.01.02.02

CB.01.92.02 Carprnent anf.
Throttis position switch  Bype A

~

Goide cam
Mfro-tle shaft

Ve

™
[T

- Tewrinal (0T)

| Terminal (TL)

- :1
T
y e e
f -
/

CorneLor

[trce!
"WIT switch Cr7 reans contaciing of terminal (1) oy Loeminal (WOT)

"Idle switch CH” reans contacting ol cesmiral (TL) L emamal (2e)
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Calibrvtions (ARt
* Qorputer
1) Peedback cmtrol dicablenent oo tecia

Feedback antrol is devtivated w-en
* Pusl cut is axsated,

® OIT encichment is provided,

* Rurewp encichent is prowides -«

* 07 rensor is unready,
a) el out execution cuntrol
1) Fuel cut activation critecia

(1} Por engine oode 1,2,3,4
Logins Y > Ny and ‘e seitch Qv

fZ)R:u'ﬂnqwrnde-SGVE

(W) yine FIM 2 7,000 -+
(B) D*IWH*‘!-'NBW,-'

11} ruel cut deactivacion eriteria

(1) Engine

Fi ar

L LT

i2) Ifle pwatrd, OFF

Attachment

Engire fanily 1 DTY2.8VSFRED4

Ergine code

¥1 %RL.R1LBR1

v
r oswitch ON

im dotermminnsd ag ¢

t Al)

more than the spac! fiad valua, or

follows:

Ny is less than 1000, it is substituesd

15
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{2} Hp
. ©Por sianne Gorkes 2,4, €,B,681,BR] ).'\
_) { r—(m‘ Nt temp, ('C} Hp fuopom) ]
For automatic - -
‘, tl'-‘]n:;[— . 2 2:00
N €0 | 400
' ¢ Far eniioe ocdes 1,5,95, 0000, 7P Ny 8 determid aw
Na = No 4 Kp |
. (1) ne .
For manuai Colant tmp. () N (rpm)
tran. an 500
) %) o
(11} ny
Ni e 2250 -~ 35 x ¥ (*%; min = 1200-
vV o: e dicle spwed (k)
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) b 1206,
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For autometi
S transuo

Brryive telly 1 DIY2. 8VSPRR4

Fryjirm coda ¢« ALY
O
Ng = Np + Nyys
(c) Nays .

Trti

* Far englrme codes 2,4,6,8.6R1,BR1 Ry ls def ndod as 800 Tpm except
in the following condition.
Whan idle switch ia turmed off, Mgy i change! to 200 =pm
wntil the {dle switch {3 tarned on,
* Por engine oodes 1,3,5,7,5R1, TR Ny 18 chamged an follows:
(1) In casa that furl cut has pever bam exsoute. xince the
englna he? boen startsd, Ny is defined as 660 rmm,
{if) Wen tha previcus fusl cut esoxcution was terminates by
twming off ¢ » idls switch, ‘kys L9 defined as
60C rpm. -
{111) when tha previous foel cut exocution was termipated by
enaine RM falling polow M, Hpys is dnfined ac
800 rpm exvpt in the -f.olllo-.‘m oot elon.,
When idle sritch s cwrnd off, Mym i changed to 200 rpm
well e fdle swltch {s timmed oo,
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3 BEGAR ool
retive conlant Lerp, H
Doactive ooolanl corp. H

« VIV 41 (Dash ros)
Ar flow ratc at pressure of
19,67 {n.r.
¢ e in positin rwinch
1) W awitch LT enridhwent)
W oowitehy

{2} 1!l mwitzh (Fual cut)
Idln switeh

2]

* Thenn sconsor §2 (95T § DT

B

Exylie fandly 1 DTY2.BVSETY

Fagime roia ¢ AL
63 *C
57 *C

24,41 + 4.88 cu.dn. Anin.

Comaragal Ly o e von
hviine codes L,3,5,7.0R0 TR ;60
Ihyyine oodes 2,4,0,0, 571 ,BrL ¢ 60
P o manueed o Lreol e roen
10-" + 0-3 d",’.

1+

1,'8 dexy.
2.5 deqg.

Bnittance at -4.0 °F 1100+ 1.6 K.
Parivtanw= at 65 °F s 240+ 0,24
Fesiotancoe ac DTCL0 P s LT 4+ 0.0 M
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frttachment XIv-1

Por 1364 model Crossioa

Descriplion of Cruise Control System (CCS)

The Cruise Conlrol %yitem (CCS) used on the 1984 model Cressida
is described h.:low :

1  Component Location of €CS
(5)
{1) Speed Senso: (3) {2)
(2} Main Switch l
(3) Control Switch
{:) Computer
(5) Actuator
{6) Cancel Switch
1} Stop Light Switeh
2) Parking Bralt: Switch
3) Neutral Start Switch

(6)-3) (6)~2)

Ignition 5%

4 :

L

e r

Actuator ,

R

g’ Soeed Sensor I
s - {1 ,—.r_;n\-—%)

For Tail Relay

h

[ Starier
- h Set/Coast F
= Battery ; Neutral Start SIW {A/T) =
o (;‘
I { — c
= T Accei/Resumne OJ
Caonrol S/W - For DD Reiay _9)




3 Componants and 1ts Functions

{1) Speed Sensor

Sends pulse signals to the compuler proportionately to vehicle
speed.

{2} Main and Control Switch

{3)

1) Main Switch

Supplies the power to the CCS and activates the indicator ?ight.

2) Control Switch

The control switch has following 4 functions :

i)

Set
When the switch is selected to SET positior, a signal is
inputted to the computer to set the cruise control.

- 1i) Deceleration

During cruise control ovperation, the vehicle speed will
decrease whilz2 the control switch is held in SET position.
When the SET position is released the vehicle speed will
be mainteined at the speed when the SET is released.

'iii)} Resume

After the cruise contrel has temporarily been cancelled and
the vehicle spced has not decreased below 40 KPH {25 MPH),
selecting the control swibtch to RESUME position will return
the vehicle to the preset speed prior to cancellation.

iv} Acceleration
During cruise control operation, the vehicle speed will
increase above preset speed while the control switch is held
in RESUME position. When the RESUME position is released,
the vehicle will be maintained alt new speed when the RESUME
is released.

Computer

The control functions cf the computer are :

1)

2)

3)

8at

With the main CC8 switch ON during vehicle operation (speed

range of 40 KPH or over), the computer will initiate the

cruise control function at the vehicle speed which the SET

pusition was activated by the ccntrol switch.

Coast

The cruise control will continue to decrease vehicle speed

while the control switch is held in SET position,

Then the vehicle speed will be maintained at the vehicle

speced when the SET position is released.

Resume

After cancellation of cruise control settiuy and providing

that the vehicle sveed does not drop below the speed limit

(40 XKPH), the activation of RESUME pnsition will return .

the vehicle to the preset speed before the canceilation. %&
C
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4} Acceleration

5)

6)

7}

8}

9)

The vehicle speed will continue to increase vehicle speed

while the RESUME position is held on the control switch.

When the RESUME position is released, the vehicle will preset

the new speed at which the RESUME position is released.

High Speed Limit

The comsuter control is limited so that CCS cannot be engaged

above 700 KPH (125 MPH}.

Trausmission Control

Undexr CCS5 operation with the autemmalic transmission in

over-drive position, if the vehicle speed decreases more

than 6 to 10 KPH (4-6 MPH) the computer will cancel the

over-drive position’ and the vehicle operates in the normal

"Nrive" range. Thus the vehicle speed be maintained with

lower year ratio even on up hill grade conditions.

After the over-drive position is cancelled, if the vehicle

speed return within 4 KPH (3 MPH) of the set speed,

a computer timer (14 secs.) will be activated to return

the transmission to over-drive position. If the vehicle

speed does not stay within 4 KPH during this mode, the timer

will preset again and the cycle is repeated until the set

vehicvle speed is achieved.

Cancellation

The cruise control function will be cancelled when :

- Stop light switch ON (apply brake)

- Neutral start switch ON (transmissicn in neutral)

- Parking brake switch ON (apply parking brake}

- Main CCS swit<h OFF

Automatic Cancellation of Cruise Control

The CCS computer autowatically cancels cruise control when

any of the following conditions exists. The preset speed

registered in the CCS computer is also erased if this occurs.

~ Vehicle zpeed drops below 48 km/h.

- SET and RESUME signals are simultanecusly input into the
computer due to a malfunction.

- Vehicle speed falls belows 3/4 of the preset speed during
cruising.

- The vehicle speed signal is not supplied to the CCS
computer for a certain duration of time.

- The power circuit of the computer is disconnected for over
2.005 sec.

- The stop lamp switch circuit disconnected.

Low Speed Limit

When the vehicle speed drops below 40 KPH (25 MPH), the CCS

IS AUTOMATICALLY CANCELLED AND CLEARED THE PRESET SPEED,

also the system is designed so that the CCS cannot be engaged

when the vehicle speed iz below 40 KPH.

Cé’c«
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{(4) Actuator

{5}

The actuator device controls the throttle valve operation during
the cruise control mode., The signal from the CCS computer
activoles Lhe control valve and release valve in the actuator

and the engine vacuum source and/or atmospheric pressure moves
the diaphram which in turn controls the throttle valve opening
and closing.

The control valve in the actuator is energized by computer signal
to close the atmospheric pressure and allows the manifold vacuum
tu move the diaphram or de-energized to allow atmospheric
pressure only to enter.

The release valve when energized through computer signal will
close the atmospheri¢ pressure or open the valve for atmospheric
pressure when de-energized.

In addition, the function for the release valve is a safety valve
to permit atmospheric pressure to close the throttle valve if any
malfunction occurs in the control valve circuit to activate the
actuator.

Cancel Switch
The cancelling switch includes stop light switch, parking brake
switch and neutral start switch. Whenever any of these switch
is activated the CCS operation is cancelled.
- Stop light switch
Whenever the brake pedal is appiied, signal from the computer
activates the release valve in the actuator and cancel the
CcCSs.
- Parking brake switch
Wheaever the parking brake is activated, the computer is
groundecd and cancels the CCS.
- Neutral start suitch
Whenever the automatic transmission is positioned into
neutral, the computer is grounded and cancels the CCS.




{6)

—_———— .

Cruise Control Operating Procedures

b 1.

Engage Turn on main switch, indicater lamp will light
Cruise ; 2. Obtain desired vehicle speed (between 40 KPH to
Control 200 KPH) by accelerater pedal.
System
3. Turn the control switch to SET position and then
release. This will preset the CCS speed.
Change Activate the control switch to RESUME position and
Increase | hold until desired increased speed is obtained,
Preset then release. This will set the CCS at the new
Speed Preset desired vehicle speed.
Spead
{Accel) On automatic transmission vehicle, it will disengage
over-drive until the new vehicle speed is set.
Alternative procedure is to accelerate by accelerator
pedal until desired speed is obtained then use the
SET position procedure.
Activate the control switch to SET position and hold
Decrease | until desired decreased speed is obtained, then
release. This will set the CCS at the new desired
Preset vehicle speed,
Speed
(Coast) Alternative procedure is to apply the brakes until
desired speed is obtained then use the SET positiocn
procedure,
Cancel 1. Apply brake pedal.
Cccs
2. Put transmissicn into neutral.
3. Apply parking bhrake.
4. Turn off CJS wain switch.
Resume Activate the controi switch to RESUME position and
cCs release, This wil', return the vehicle to the preset

speed prior to abcve 1.2.3 temporary cancellation if
the vehicle speed Las not decreased Lelow low speed
limit.

If the vehicle speed has decreased below the low
limit speed, the CCS computer will not retaincthe
preset speed, thus the CCS speed must be reset“ﬁv
using the SET procedure. C,

7
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Attachment XIV-2

For 198% model Cressida

Description of Cruise Control System {(CCS)

The Cruise Conlkirol System (CCS) used on the 1985 model Jressida
is described holow @

1 Component Location of CCS (7) (6)

(1) Speed Sensor

(2) Main Switch

{3) Control Switch

{(4) Computer

(5) Actuator

(6) Vacuum Pump

{7) Vacuuwn Switch

{8) Cancel Switch
1) Stop Light Switch
2) Parking Brake Switch
3) Neutral Start Switch

IGNITION S
5T

'—-—-o—o_
1G m . .
[x 41 For Afternstor

Parking Brake SW
e
ry
Cruise
8 Contral
Computer {(§——
S
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Relay
For Super
Bheosst T Monitor
= Clutch S/W IM/T] ;
€ OO
[ Startar
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3 éomponents and Its Functions

(1) Speed Sensor

Sands pulse siqgnals to the computer prOporEiOnately to vehicle
speed.

(2) Main and Control Switch
1) Main Switch
'~ Supplies the power to the CCS and activates the indicator light.
-NQTL-
When the ignition switch is turned to OFF with the main switch
on, the latter is turned off automatically., It remains off when
the ignition is turned to ON again.
2) Control Switch
The control switch has following 4 functions :
i) Set
When the switch is selected to SET position, a signal is
inputted to the computer to set the cruise control.
ii} Deceleration
During cruise cnntrol operation, the vehicle speed will
decrease while the control switch is held in SET position.
When the SET position is released the vehicle speed will
be maintained at the speed when the SET is released.
1ii) Resume
After the cruise control has temporarily been cancelled and
the vehicle speed has not decreascd below 40 KPH (25 MPH),
selecting the control switch to RESUME position will return
the vehicle to the preset speed prior to cancellation.
iv) Accaeleration
During cruise contrel operation, the vehicle speed will
increase above preset zpeed while the control switch is held
in RESUME posit .on. When the RESUME position is released,
the vehicle wil' be mzintained at new speed when the RESUME
is released.

{3} Computer
The control functions of the computer are :
T 1) Set
With the main CCS switch ON during vehicle operation (speed
range of 40 KPH or over), the computer will initiate the
cruise control function at the vehicle speed which the SET
position was activated by the control switch.
2) Coast
The cruisc control will conti:ue to decrease vehicle speed
while the control switch is held in SET position.
Then the vehicle speed will be maintained at the vehicle
gpeed when the SET position is released. g
>
o
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3)

4)

5)

6)

7)

,8)

Resune

After cancellation of cruise control setting and providing

that the vehlcle speed doas not drop below the speed limit

(40 KPH), the activation of RESUME position will re:urn

the vehicle te the preset speed before the cancellation.

Acceleration

The vehicle speed will continue to increase vehicle speed

while the RESUME position is heid on the control switch.

When the REBUME position is released, the vehicle will preset

the new speed at which the RESUME position is released.

High Speed Limit

The computer control is limited so that CCS cannot be engaged

above 200 ¥PH (125 MPH).

Transmission Control

Under CCS operation with the automatic transmission in

over -drive position, if the vehicle speed decreases more

than 6 to 10 KPH (4-6 MPH) the computer will cancel the

over-~irive position and the vehicle operates in the normal

“Drive" range. Thus the vehicle speed be maintained with

lower gear ratio even on up hill grade conditions.

After the over-drive position is cancelled, if the vehicle

speed raturp within 4 KPH (3 MPH) of the set speed,

a computer timer (14 secs.) will be activated to return

the transmission to over-drive pcsition. If the vehicle

speed does not stay within 4 KPH during this mode, the timer

will preset again and Lhe cycle is rep=zated until the set

vehicle speed is achieved.

Cancellation

The cruise control function will be cancelled when :

- Stop light switch ON (apply brake}

Neu”ral start switch ON {transmission in neutral)

~ Parking brake switch OGN (apply parking brake)

Main CC$ switch OFF

- Ignition switch OFF

Auntomatic Cancellation of Cruise Contrnl

The CCS computer automatically cancels cruise control when

any of the following conditions exists. The preset speed

registered in the CCS computer is also erased if this occurs.

- Vahicle speed drops below 40 km/h.

- SET and RESUME signals are simultaneously input into the
computer due to a malfunction.

- Vehicle speed falls below 3/4 of the preset speed during
crulising.

- The vehicle speed signal is not supplied to the CCS
computer for a certain duration of time.

-~ The power clrcuit of the computer 1s disconnected for ogver

i

U.005 sec. <
- The stop lamp switch circuit disconnected. “.
-




9) Low !peed Limit
When the vehicle speed drops below 40 KPH (25 MPH), the CCS
IS AUTOMATICALLY CANCELLED AND CLEARED THE PRESET SPEED,
alsc the system is designed so that the CCS cannot be engaged
when the vechicle spsed is below 40 KPH,

{4) Actuator

(5)

(6)

The actuator device controls the throttle valve operation during
thie cruise control mode. The signal from the CCS computer
activates the control valve and release valve in the actuator

and the engine vacuum source and/or atmospheric pressure moves
the diaphram which in turn controls the throttle valve opening
and closing.

The control valve in the actuator is energized by computer signal
to close the atmospheric pressure and allows the manifold vacuum
to move the diaphram or de-energized to allow atmospheric
pressure only to enter.

The release valve when energized thiough computer signal will
close the atmospheric pressure or open the valve for atmospheric
pressure when de-encergized.

In addition, the function for the release valve is a safety valve
to permit atmospheric pressure to close the throttle valve if any
malfunction occurs in the control valve circuit tc activate the
actuator.

Cancel Switch
The cancelling switch includes stop light switch, parking brake
switch and neutral start switch. Whenever any of these switch
is activated the CCS5 operation is cancelled.
- Stop light switch
Whenever the brake pedal 1is applied, signal from the computer
activates the release valve in the actuator and cancel the
CCs.
- Parking brake switch
Whenever the parking brake is activated, the computer is
grounded and cancels the CCS,
- Neutral start switch
Whenever *%e automatic transmission is positioned into
neutral, the computer is grounded and cancels the CCS.

Vacuum Pump
1) Vacuum pump is inoperative even below about 60 XPH. .
2) Vacuum pump operates for 12-16 seconds when vehicle speed
is below vehicle speed of vacuum pump operating
[ Memorized vehicle speed - (2-4 KPH}].
After that, vacuum pump operates continucusly unless thecy
condition is changed. C.
3) Vacuum pump operates for 12-16 seconds when wvacuum switch 08'

is on and vehicle speed is below memorized vehicle speed. ;y




(7) Diagnosis

After that, vacuum pump operates continuously unless the
condition is changed.
4) Vacuum pump operates during acceleration and resume setting

operation.

finishing their setting operation.

Malfunction warning
If the vehicle speed signal is not

supplied

to the computer for a

wtedetermined time or the CCS is
released due to a malfunction of 1.8 SEC.

the actuator during CCS cruising,
the POWER indicator lamp immediately
blinks five times to warn the driver

of the abnormal situation.

Self-diagnostic function
When the vehicle is moving at a speed of under 16 km/h and the
main switch is on, the technician may obtain a CCS diagnositic
reading by turning the control switch to SET/COAST three times

seconds. This causes the POWER indicator lamp to blink

at a certain frequency, indicating the diagnostic code or codes.

within 2

~NOTES ~

W haand

Vacuum pump opzrating is cancelled after

—E[{Quin B

15 :€C,
h_-_[- -*E 0.5 SEC.

L

a. The code for normal operation is indicated once for 20 seconds,

' whtile codes fcr abnormal situutions are indicated three times
repeatedly. ‘

b, If there are two or more malfunctions, the conde with the
smallest code number is indicated first, followed by the next

large

code number.

€. Do not turn the ignition gwitch and main switch off.

CODE| MALFUNCTION POWER INDICATOR BLINKING MODE MEANING
0,25 SEC. 0.25 SEC.
—ffl— el

LAMEON e nnnnamnanaag BiHanm

—| il B, | o
wolgUusLLt . . .................
LAMP OFF | K
20 S&C
1.5 SEC.
LaMP ON __O5SSECH K~ x—05SSEC
Ag i ..
11 drlu.a‘tor drive Overgurrent in actuator drive circuit
| Cireuitry LAMP OFF
_— | A—
4 5EC, 4 SEC.
; LAMP ON ——
: Vehicle sp:.e ¢ ] Vehicle speed signal not supplied
21 | sensor and its tor 0.1 second or lgnger
circuitry LAMP OFF L . C%;
ya
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Checking of computer input signal
The technician can determine whether the various cilircuits of CCS
are normal or not by following the steps listed below.
1) Turn the ignition switch on.
2) Turn the SET/COAST switch on, and keep it.
3) Turn the main switch on.
4} Meet the conditions listed below.
5) Read the blinking pattern of the POWER indicator lamp.
-NOTES-
a. Signals are not supplied to the actuator during this
inspection.
b. Checks with display priority Nos. 4, 5 and 6 are perfcrmed
while driving.
c. Since the codes appear with priority from No.1, the vacuum
switch connector should be disconnected for checking Nos.

4, 5 and ¢,
’ o]
No. CONDITIONS é?_mEKRI AnDICATOR DIAGNOSIS
1 SET/COAST switch ¢n 0.25 SFC. 1.0 5EC. ."."'5 [ SETI.COAST switch
ON ‘H]-‘ _H circuitry is normal
OF F-] l ” .
2 ACCEL/RESUME switch ON ACCEL/RESUME
on I ’ | I I I | switch circuitry is
OFF -ﬂ—ﬂ-ﬂ— normal
3 Vacuum switch on Vacuum switch circuitry
ON I Illlil'l" ﬂ ic normal
OFF -

4 Each cancellation switch on Each canceilation switch
{S:op light switch, Parking ON —'['"'"""""""'-"------" circuitry is normal
brake switch, Clutch switch, |qopfp
Neutrzl start switch)

5 Drive 30 km/h (189 mph) Speed sensor circuitry is

OFF -
6 Drive 30 km/h (19 mph) Speed sensor cirewvitry is
or below ON —~ = normal
OF F L T T T Y
.
&
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{8) Cruise Control Oprrating Procedures

Engage

Cruise
Caontrol
Systemn

1. Turn on main switch, indicater lamp will light.

2. Obtain desired vehicle speed (between 40 KPH to
2290 KPH) by accelerater pedal.

3. Turn L. 2 control switch to SET position and then
release, This will praeset thas CCS speed.

Change

1'- Speed

Preset

Increase

Preset
Speed
{Accal)

Activate the control switch to RESUME position and
hold until desired increased s;z2ed is obtained,
then release. This will set the CCS at the new
desired vehicle speed.

On automatic transmission vehicle, it will disengage
over-drive until the new vehicle speed is set.

Alternative procedure is to accelerate hy accelerator |
pedal until desired speed is obtained then use the
SE'T' position procedure.

Decrease

Prasetl
Speed
{Coast}

Activate the contrcl switch to SET position and held
until desired decre.sed speed is obtained, then
release. This wlll set the CCS at the new desired
vehicle gpeed.

Alternative procedure is to apply the brakes until
desired speed is obtained then use the SET position
procedure.

Cancel
ces

1. Applv brake pedal.
2. Put transmission into neutral.
3. Apply parking brake.

4, Turn off CCS main switch.

Resume
ocs

—

Activate the control switch to RESUML position and
release. This will return the vehicle to the preset
speed prior to above 1.2.3 temporary cancellation if
the vehicle speed has not decreased below low speed
limit,

If the vehicle speed has decreased helow the low
limit speed, the CCS computer will not retain the
preset speed, thus the CCS spued must be reset b
using the SET procedure. <,
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