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I f  {ou have any technical questions concerning .. .. . . this matter, please contact our Kashlngton b:anch office at ;202) 775-1707. 
. , .  , . . .,..._. . . .  

Sincerely, 
,\ 

TCYOTA H o l D R  CORPORATION 

-E. 
Kenichi Ratc 
".nerd1 nanagcr 
U.S. Office 



. . . .  . . . .  ... . 
9.1. I n  re ference  to~ 'your  lett?ir 

concerning t h e  s a f e t y  reca l l  
CressIda. C e l i c a  and Calfca 6d 

a. Describe in d e t a i i ~ h  

b. S t a t e   when Toy ica t ion  of 
t h e  pr inted c i  

manuf a c t u r  inq pr&eske$a>d'production' records 'which 
provide the  basis for  tlii2ynumbl.r of v e h i c l e s ' i n  86V-132. 

d .  

e.  

. .  .~ 

Describe i n  d e t  
veh ic l e s  to be 

Explain what Toyo 
major i ty  of owner 
problem which a r e  not s r eca l l .  Out of 
t h e  t o t a l  of 54 owner comp e have received. on ly  
2 a r e  i n  t h e  group o f -vch ic l e s ,be ing  reca l led .  

ing t o '  the '  a l l e g e d  

Response 1: 

a . ,  h . ,  C.  The response to items a . ,  b., and c. were 
provided in  our l e t t e r ,  dated October 1 3 ,  1986, t o  your 
o f f  ice. 

d .  In r e fe rence  to item d., t h e  sub jec t  recall  vehicles 
were s e l e c t e d  from those veh ic l e s  produced i n  t h e  time 
frames indicated i n  t h e  t a b l e  below. AS indicated i n  
our l e t t e r 5  dated September 30, 1986 and October 13,  
1 9 8 6 ,  t h e  s u b j e c t  vehic lcs  were p o t e n t i a l l y  f i t t e d  w i t h  
computers t h a t  w ~ r e  produced between Hatch 2 0 ,  1981 and 
h q u s t  -0, ? 9 M l ,  w h i c h  may have had improper coa t ing  of 
the c i r c u i t  hoard due t o  inadequate coat ing v i s c o s i t y  
cun t ro l .  Computers miinUIaCtured before  March ?.(I, 1Y81 
were  o f  a t o t a l l y  d i t f c r c n t  dcsiqn ( m a l o g  vs. d i g i t a l ] .  

The  vehic les  produced a f t e r  the d a t e  spec i f i ed  in  the 
fol lowing t a b l e  were equipped w i t h  computers t h a t  had 
t1cr.n f i anu fx tu r rd  w i t h  t h e  appropr ia te  coa t ing  v i s c o s i t y  
i : o n t r n l s  and a r i i f ferer . t  coa t ing  mater ia l .  Thus, i t  was 
rl~;tl.rmin~.xj t h a t .  o t h e r  computer u n i t s  were not  affcct,qd 
;~nd d i d  not warranL inc lus ien  in  the r e c a l l .  L c 

r 



Response 2: 

See Response 5 below. 

0.3. Furnish the number and copies of all other reports, 
complaints, surveys, or investigations from all sources 
either received or alrlhorized by Toyota, c r  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 3 

See Hespowe 5 belov. 



( 3 )  F i e l d  r e p o r t s  

There a r e  n o  Eurther f i e l d  reports .  

( 4 )  h c c i d e n t  r e p o r t s  or subrogation c la ims 

Attachment I 1 1  c o n t a i n s  7 a c c i d e n t  reporcs and 1 subrogation 
c 1 a inc .  
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, ~. ? .  
Legal cases 

We a r e  aware of one l e g a l  case..,:" . 

a )  P l a i n t i f f  : Marc Leaderman 
b) Defendants : Pac i f i c  G a s  c Electric Co. 

' '  .?5 : . . .  

1~ - 

Toyots Hotor S a l e s  Co., Ltd. 
Toyota Motor Sa les ,  U.S.A., Inc.  
Dexter Toyota Inc. 
Great American Insurance Co. 

c )  Cross Complaint: Dexter Toyota I n c .  
d )  Location : Superior Court of t h e  S t a t e  of C a l i -  

f o r n i a  for t h e  County of Los Angeles 
el D o c k e t  Number : 827911 

. f )  V e h + c l e / V I N  : 19t)l m o d e l  Cressida 
JTZHX62EUB0004933 



For each input and output signal to or from the 
:ofputers 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 )  

( 5 )  

A description of the cold acceleration enrichment 
system. 

h description of the ignition timing control system. 



.. 
" '7 , . .i 

a. Please refer to Attachment IV, . .  .Repair Uanual/&iission Control Systems., for part ,a:..informtion; : . .~ . - ~. . 

Attachment IV-1 for 1981/1982 models (Section 3 - 
Emission Control System) 

IV-2 for 1981/1982 models (Section 3 - 
EPI System) 

I V - 3  for 1983 models (Emission Cantrnl ~ ~ - - -  ---.---- 
System/EFI System) 

System/EFI System) 
I V - 4  for 1984 model6 (Emission Control 

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

-7- 



. . ~  . . . .  
, . . ,, .. . ,  ..*. .. , i. 

e. The power requirements f o r  part e. arc as 'followst . ~ ' 

.~ - Power Steering b p i  . .  
The Chart showing the power required versus'vane .* 
pump speed is provided as Attachment X - 1  
(CONFIDENTIAL). 

- Water Pump: 
The chkt showing the power required versus water 
pump speed is provided as Attachment X-2 
(CONFIDENTIAL). 

-8- 



_ _  
a m  . s t ib i l i t e  +ng v ibra t ion)  .1 L .  . I .. ~ . . I  .' 

t h e  t h r o t t l e '  body l inkage  con t igu t s t ion  ( t h e  
d r iv ing  feel might bi affected due to  t h e  
d i f f e rence  i n  t h e  response of t h e  accelerator 
between automatic and manual t ransniss ion-  
equipped models). 

. ,. . . ... . . . .. , . , ~L,.!.. . . 

( 4 )  

The above  d i f f e rences  a r e  indicated i n  Attachment 
X I .  

.D i f f e rences  Attachment No. 

T h r o t t l e  p o s i t i o n  swi t ch  Attachment X I - 1  
F u e l  c u t  c o n t r o l s  Attachment X I - 2  
S t a r t i n g  id l e  speed c o n t r o l  See part c . (2 )  
b w a r m  id le  speed c o n t r n l  Attachment VI 
Throttle body l inkage Attachment X I - 3  
conf igura t ion  (CONFIDENT TAL) 

-9- 



V.6. Provide a graph showing the magnitude of forces acting to 
close the throttle as a function of throttle plate angle. 

Reswnse 8: 

The graph showing the relation of the throttle plate angle at 
throttle body and the force to close the throttle is provided as 
Attachment XIXI (CONFIDENTIAL). The data uas obtain36 with the 
throttle body itself, not the actual vehicle. 



. .  ~ . .  . ,  .,. -. . ." . 
4 4  ' ; '  ,~ 1 41,800 

50 46 ' 1 48,300 
40 60 43 149,900 

' '  .~ 
1981 42 58 
1982 
1983 50 
1984 

4 5  55 46 . 1 45.700 

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

Response 12: 

The Cressida model in Japan is marketed as .Hark XI'. In 
addition, the same is a l so  known as .Chaser' or 'Crests., 
depending on which Japanese dealership it is k i n g  marketed by. 

-11- 



a,: t i on. 

b. Possibility that the brakes w i l l  €ail or  that power 
assist will not €unction for the braking system.  

I ' o s r . i n i l i t j  r i l  cruise c n n t r u l  sysLkm malfunction. s .  



b? applying the wro 

the brake and the acceleratoipedals cn the subject vehicies 
as well as all other vehiclrs'measured for comparison shall 
a150 he provided. 

Response 15: 

A s  indicated in the previous letter. to your office, we cannot 
provide quantita*ave and/or objective analytical results relating 
to possible driver inad,-ertei: activatior of the brake or 
acceleration peaal. (Heference our letter of March 2. 1984 ,  
response 5 . )  

The measurements of control pedal/pedal positions of the subject 
vehicle and other comparison vehicles are provided in Attachment 
X V I  (C')NFIDk"1'AL). 'rhe measurement o t  pedal force-displacement 
characteristic results are pruviaed in Attachment X V I I  
(CONYJUENTIAL). From these data we did not oDserve any specific 
trends or characteristics. 

- 1 3 -  
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rJ8.01.02.01 

o At  e q i n  cranking. the corrected based pllsc VIdeh is 
calculated as follows: 
T - Tsa X f(TI@.I + 'Iv 

*re TSR : S t a r t i q  p u l e  vidth 

Fuel mt 

puel in)ectim is terminated ty the si- frcm clectrmic 
control unit in order to prevent EUXS Mburncd K: antsaim 
vben thro:tle valve is fu l ly  closed and -in s p e d  acrreds 
a ce r t a in  value, ard also tr prewnt the engine 
over-revolution duriry the extremely high engine hpeed 
oyoratim. 

w X X ~  ; ~ v J =  m t r o i ,  e 
~k spar& timirq is controlled bj the e l e r o n i c  -01 d t .  

M basic operating d e s  are cranking 4 m d  -in 
operatim. h?m the engin? is in the cranking wde, spark tiarfn3 
~ u ~ . ! c s  a: a .-ifid setting regardless of other erigfne 
arerating Frawters. 
rrqiw s p r 4  tiniirrj i s  c o n t r c l l d  as  stoa On the flm -2. 

U d e r  a l l  other operstirg caditions 



oB.01.02.01 
c) Idle aped cmtcol 

he ldle sped writxol system Ls controlled by the electsonic 
control unit (u &om on the at- flor chrtr. ¶be electronic 
m t r o l  rnit &tennines the appropriate idle qeed r m r d i q  to the 
engine caditlm M j  provides the ele=fsic signal to the 1% step 
n t o r  correspndirq to the difference tetseen a h d  idle speed Md 
actual idle speed.  he ISC step  DM opcratar thc 19c valve ~ h i c h  
controls typass air.  

W DGR gy6u1p is controlled & the elstmnic cmtrol d t  BCM- 

lrq co3lmt t-rature. Tk electric signal frca the antrol unit 
is t r d t t e d  to che vacuup svitchiq valve mntrola tha ESR 

valve. 
!) Diagnostics 

dJ W control 

Ey Malyzirq variars signals as shon, in the law t&le the 
electronic control un i t  detects systm ral- iud 
abnomlities which m y  be related to the miars cpcr~thg 

parameter sensors or LO the actuator.  he eleccxak 00ntr;rl rnit 
stores the failure d e  asvr ia ted  w i t h  the detecred f a h e  u n t i l  
the diagnostic system is cleared by h k i q  off the battery t e d n d .  

A "check Engine. lanp is used to inform the driver of the 
detected system mlfunctim or atnormlltles. 
auumatically &en the fault  clears. 

Diagnostic cades correqadlrrg to d-tic itan ace tumd 
out frcm the t e d i n a l ,  vP rhen the tMkralT k -ted rd 
idle ~ l u h  is OI. 

the engine rum.) 

' iJ  Diagnostic lanp 

mC Imp reSetS 

ill Outpu t  of diagnostic codc 

C l h  terminal Vp d T ace larated in 



08.01.02.01 
I 

iii) M-Iq fwction 
ldrm the lnicroproctssor fa i ls ,  a back-tp circuit taker oMr to 
provide minim1 driveability. If the tlcceronic control uni t  
detects M inproper themsensor signal, the data is repLaad 
xith M alternate value. sirrultanmusly, the lanp is 
activated. 

Diiqnostic codc 
11 

12 
13 

iv) Diagnostic items 

Malfonction Lndication I D f e m e i C I r a F ,  
Prwr SUR, ly f a i l  
NO crank angle pulses 1 CN 

m indicattm 

Crank angle pulse f a i l  rn 
14  

21 
22 

Igniter f a i l  M 
w e n  m s o r  f a i l  
'hem sensot f a i l  (Coolant CN 

M 

I tenP.) 
23 'hem sensor . fail  (Inlet air 

tenp. 1 
31 btpt  signal of air flou Dettr 

failed lw 
32 Cu-qt signal of a i r  f l a r  meter 

failed hiqh 
4 1  mro t t l e  p i t h  sensor f a i l  
42 Vehicle speed sensor f a i l  

-- 
- 

I I NO start switch si-1 I M indicatial' I :: I Air caditioner signal f a i l  or I No indicatfal 

m Mica- 

(H 

CN 

No indicatiw 
m indication 

I i neutral s t a r t  siqnal f a i l  I I 

c 

P a p  : 08.01-88 

!zw,.d : 11/01/82 Rev. 1 : 02/03/83 
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v) Disgnostlw 

'- ' /  

i 

c '"" 1 
I 

oN.01.02.01 

, 
F- 





00.02.01.00 

&sically, its 

2) YiQh energy ignltim (HEX) q s t m  

I~EI System consists of a high energy coil ard an i r i i t e r .  
op.rstim is thc sane s the pcnriwcly mentioned m v e n t i d  ignition 
q t m .  StrcC the high e m r e  coil is a closed d i m i t  typc, as -sed to 
ttr npn circuit t p  of the mwrtlonal igniticn system coil, rragntic 
flux ltatage is iess. merefore. the c l d  circuit type. a l t h w h  nore 
anpact than the convrntiawd Wp? coil, yields hxgher ewrgy. 



I 4. AIR VALVE 

5. AIR VALVE ELEZ 1 HICAL CIRCUIT 

STI Page7 
OHP 126 
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L I  

.. u 

9.12 + 1.12 
13.54 -+ 2.20 
22.66 : 2.44 
28.84 

'_ 1.18 125 

Step nur&I 
055 - 9.12 

0.182 - (30 - 50) I 0 * 4  X I  - ~ 

Qo - 13.54 

0.365 
( k c ,  - 22.66 

(30 - 50' : O f 4  xz = - _  

x3 - 0.365 - (30 - S,! I O f 4  

hx - -- h n  : 4 - 4  
c n  
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UescripLion .:IC Cruise  (lotitt-01 System ( C C S )  

The Cruise  CoGLrol qy;!c+tn f C G )  usccl on the lOE4 model Cressida 
is  d e s c r i b e d  t ) , : I .ow : 

? Component i,uc;ition of CCT; 

( 1  1 Speed Sensol 
( 2 i  Main Swi tch  

2 

Control  Switch 
Computer 
Actuator 
Cancel Switch 
S t o p  Light  Swi 
P a r k i n ' j  Sra:: 3 

N e u t i n l  .';tart 

. 
. t c h  
Switch 
S w i t ch 



3 Componcrits and  :ts F u n c t i o n s  

( 1  ) Speed S e n s o r  
Sends  p u l s e  siqrials  Lo t h e  computer  p r o p o r t i o n a t e l y  t o  v e h i c l e  
s p e e d .  

i )  

ii 

iii 

( 2 )  Main and C o n t r o l  Swit.ch 
1 )  Kain Swi tch  

2 )  C o n t r o l  Swi t ch  
S u p p l i e s  t h e  power t o  t h e  CCS and a c t i v a t e s  t h e  i n d i c a t o r  ! i g h t .  

The c o n t r o l  s w i t c h  h a s  f o l l o w i n g  4 f u n c t i o n s  : 
Set 
When t h e  s w i t c h ' i s  s e l e c t e d  t o  SET positior., a s i g n a l  is 
i n p u t t e d  t o  t h e  computer  t3 se t  t h e  c r u i s e  control. 
D e c e l e r a t i o n  
Dur ing  cruise  c o n t r o l  a p e r a t i o n .  t h e  v e h i c l e  s p e e d  w i l l  
decrease w h i i  t h e  c o n t r o l  s w i t c h  i s  h e l d  i n  SET p o s i t i o n .  
When t h e  SET position is r e l e a s e d  t h e  v e h i c l e  speed w i l l  
be m a i n t p i n e d  a t  t h e  speed when t h e  SET is r e l e a s e d .  
Resume 
After t h e  c r u i s e  c o n t r c l  h a s  t e m p o r a r i l y  been  c a n c e l l e d  a n d  
t h e  v e h i c l e  spced  h a s  n o t  d e c r e a s e d  b e l o w  40 KPH ( 2 5  MPH), 
s e l e c t i n y  t h e  c o n t r o l  s w i t c h  t o  RESUME p o s i t i o n  w i l l  r e t u r n  
t h e  v e h i c l e  to t h e  p r e s e t  speed  pr ior  to  c a n c e l l a t i o n .  
Acceleration 
0urir .g  cruise c o n t r o l  o p e r a t i o n ,  t h e  v e h i c l e  sp+ed w i l l  
j - n c r e a s e  a b o v e  p r e s e t  s p e e d  w h i l e  t h e  control swi tch  is h e l d  
i i i  RESUME p o s i t i o n .  When t h e  RESUME p o s i t i o n  is  r e l e a s e d ,  
t h e  v e h i c l e  w i l l  b e  m a i n t a i n e d  a t  new speed  when t h e  RESUME 
i released. 

i v )  

( 3 )  Computer 
The c o n t r o l .  f u n c t i o n s  c f  t h e  computer  are : 
1 ) '  SZt 

W i t h  t h e  main CCS s w i t c h  ON d u r i n q  v e h i c l e  o p e r a t i o n  (speed 
range of 40  KPH or over), t h e  computer  w i l l  i n i t i a t e  t h e  
c r u i s e  coitrol  f u n c t i o n  a t  t h e  v e h i c l e  speed  which t h e  SET 
p o s i t i o n  w a s  a c t . i v a t e d  by khe c c n t r o l  s r i t c h .  

The cruise c o n t r o l  w i l i  c o n t i n u e  t o  decrease v e h i c l e  s p e e d  
w h i l e  t h e  control  s w i t c h  is h e l d  i n  SET p o s i t i o n .  
Then t h e  v e h i c l e  speed w i l l  be m a i n t a i n e d  a t  t h e  v e h i c l e  
s p e e d  when t h e  SET p o s i t i o n  is released. 

A f t e r  c d n c e l l a t i o n  of c r u i s e  control sett irq and p r o v i d i n g  
t h a t  t h e  v e h i c l e  speed  does not d r o p  b e l o w  tt,P speed l i m i t  
( 4 0 , K P l i ) ,  t h e  a c t i v a t i o n  of RESUME p m i t i o n  wii!. r e t u r n  
t h e  v e h i c l e  t o  t h e  preset s p e e d  before t h e  cancei!.ation. % 

2 )  C o a s t  

3) R e s u m e  

c 
I) ... 
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4 )  Acce le ra" ;  - .un 
The v e h i c l e  s p e e d  w i l l  con t inue  to  i n c r e a s e  v e h i c l e  speed 
w h i l e  the SESUME p o s i t i o n  1s h e l d  o n  t h e  c o n t r o l  s w i t c h .  
When t h e  RESUME p o s i t i o n  i s  r e l e a s e d ,  t h e  v e h i c l e  w i l l  preset 
t h e  new ;peed a t  which the RESUME posi t ion is r e l e a s e d .  

The soir..Juter c o n t r o l  i s  l i m i t e d  so t h a t  CCS c a n n o t  be engaged 
above 200 KPH (125 MPH). 

Under CSS operation w i t h  t h e  a u t c w t i c  t r a n s m i s s i o n  i n  
over-drive p o s i t i o n ,  if t h e  vehicle speed decreases more 
t h a n  6 to  10  KPH ( 4 - 6  MPH) t h e  computer  w i l l  c a n c e l  t h e  
o v e r - d r i v e  pos i t i on ' and  t h e  v e h i c l e  o p e r a t e s  i n  t h e  normal 
"DrSve" r ange .  
lowei g e a r  ratio even  o n  u p  h i l l  g r a d e  c o n d i t i o n s .  
A f t e r  t h e  o v e r - d r i v e  p o s i t i o n  is c a n c e l l e d ,  if t h e  v e h i c l e  
speed r e t u r n  w i t h i n  4 KPH ( 3  MPH) o f  t h e  set speed, 
a computer  timer ( 1 4  secs.) w i l l  be a c t i v - a t e d  t o  r e t u r n  
t h e  t r a n s m i s s i o n  t o  o v e r - d r i v e  p o s i t i o n .  I f  t h e  v e h i c l e  
speed  d o e s  n o t  s t a y  w i t h i n  4 KPH d u r i n g  t h i s  mode, t h e  timer 
w i l l  preset a g a i n  a n d  t h e  c y c l e  i s  r e p e a t e d  u n t i l  t h e  set 
v e h i c l e  s g e e d  i s  a c h i e v e d .  

?he c r u i s e  control  f u n c t i o n  w i l l  b e  c a n c e l l e d  when : 
- S t o p  l i g h t  s w i t c h  ON ( a p p l y  b r a k e )  - Neutral start s w i t c h  ON ( t r a n s m i s s i c n  i n  n e u t r a l )  - Parkirry b r a k e  s w i t c h  ON ( a p p l y  p a r k i n g  b r a k e )  - Main CCS s w i t c h  OFF 

The CCS computer  autointat  i c a l l y  c a n c e l s  c r u i s e  c u r i t r o l  when 
a n y  of t h e  f o l l o w i n g  c o n d i t i o n s  ex is t s .  
r e g i s t e r e d  i.n t h e  CCS compxiter i s  also erased if t h i s  occurs. - V e h i c l e  s p e e d  d r o p s  below 4 0  km/h. - SET a n d  RESUME s i g n a l s  a re  s i m u l t a n e o u s l y  i n p u t  i n t o  t h e  

computer  due  t o  a m a l f u n c t i o n .  
- V e h i c l e  s p e e d  f a l l s  belo4 3 / 4  of t h e  p r e s e t  s p e e d  d u r i n g  

c r u i s i n ? .  
- The v e h i c l e  s p e e d  s i g n a l  is  not s u p p l i e d  t o  t h e  CCS 

computer  f o r  a c e r t a i n  d u r a t i o n  o f  t i m e .  - ?he power c i r c u i t  of tlin compute t  is  d i s c o n n e c t e d  f o r  o v e r  
0.005 sec. 

- The s t o p  lamp s w i t c h  c i r c u t t  d i s c o n n e c t e d .  

When t h e  v e h i c l e  speed  drops below 40 KPH (25 MPHJ, t h e  CCS 
IS AUTOMATICALLY CANCELLED AND CLEARED THE PRESET SPEEI), 
also t h e  sys t em is  d e s i g n e d  so t h a t  t h e  CCS c a n n o t  be engaged  

5 )  Hiqh Speed L i m i t  

6) TransmLssLon C o n t r o l  

Thus t h e  v e h i c l e  speed be  m a i n t a i n e d  w i t h  

7 )  C a n c e l l a t i o n  

.i 8 )  Automatic  C a n c e l l a t i o n  of C r u i s e  C o n t r o l  

The p r e s e t  s p e e d  

9 )  Low Speed L i m i t  

when the v e h i c l e  speed is below 40 KPH. 0.. 
6 
&J, 
% '  

c 



( 4 )  A c t u a t o r  
The a c t u a t o r  d e v i c e  con t ro l . ;  t h e  th ro t t le  v a l v e  o p e r a t i o n  d u r i n g  
t h e  c r u i s e  control mode. 
a c t i v a L e s  Lhe control v a l v e  and  release v a l v e  i n  t h e  a c t u a t o r  
and  Llic  e n g i n e  vacuum source and/or a t m o s p h e r i c  p r e s s u r e  moves 
t h e  d i a p h r a m  which i n  t u r n  c o n t r o l s  t h e  t h r o t t l e  v a l v e  opcnir iy  
and  c l o s i n g .  
The c o n t r o l  v a l v e  i n  t h e  a c t u a t o r  i s  e n e r g i z e d  by computer  s i g n a l  
t o  close t h e  a t m o s p h e r i c  pressure and allows t h e  man i fo ld  vacuum 
to  move t h e  d i aphram or d e - e n e r g i z e d  t o  allow a t m o s p h e r i c  
p r e s s u r e  o n l y  t o  e n t e r .  
The release v a l v e  when e n e r g i z e d  t h r o u g h  computer  s i g n a l  w i l l  
close the a t m o s p h e r i c  p r e s s u r e  or open t h e  v a l v e  f o r  a t m o s p h e r i c  
p r e s s u r e  wher; d e - e n e r g i z e d .  
I n  a d d i t i o n ,  t h e  f u n c t i o n  for t h e  r e l e a s e  v a l v e  is a s a f e t y  valve 
t o  permit a t m o s p h e r i c  pressure t o  close t h e  t h r o t t l e  v a l v e  i f  any 
m a l f u n c t i o n  occurs in t h e  cont ro l  v a l v e  c i r c u i t  t o  a c t i v a t e  t h e  
actuator. 

'The s i g n a l  f rom t h e  CCS computer  

(5) C a n c e l  S w i t c h  
The c a n z e l l i n q  s w i t c h  i n c l u d e s  s top  l i g h t  s w i t c h ,  p a r k i n g  b r a k e  
s w i t c h  and  n e u t r a l  s t a r t  s w i t c h .  
is a c t i v a t e d  t h e  CCS o p e r a t i o n  is canceller:. 
- S t o p  l i g h t  s w i t c h  

Whenever any  of t h e s e  s w i t c h  

nlhenever t h e  b r a k e  p e d a l  i s  appLied ,  s i g q a l  from t h e  compcter 
a c t i v a t e s  t h e  release v a l v e  i n  '_he a c t u a t o r  a i d  c a n c e l  t h e  
ccs . 
Whe.lever t h e  p a r k i n g  brake 4.s a c t i v a t e d ,  t h e  computer i s  
groundez a n d  c a n c e l s  t h e  CCS. 

Whenever t h e  automatic t r a n s m i s s i o n  i s  p o s i t i o n e d  i n t o  
n e u t r a l ,  t h e  compute r  is grounded and  c a n c e l s  t h e  CCS. 

- P a r k i n g  b r a k e  s w i t c h  

- Neut ra l  Star t  s r r i t c h  



Cruise 
Control 
System 

- 
Change 

Preset 
Speed 

2. Obtain desired vehicle speed (between 40 KPH to ' 200 KPB) by accelerater pedal. 

Increase 

Preset 
Speed 
(Accel) 

--- 

Decrease 

Preset 
speed 
I Coa st ) 

Cancel 
CCS 

Resume 
ccs 

- --_ .. - 

3. Turn the control switch to SET position and then 

Activate the control switch to RESUME position and 
hold until desired increased speed 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 by accelerator 
pedal until desired speed is obtained then use the 
SET position procedure. 

Activate the control switch to SET position and hold 
until desired decreased speed is obtained, then 
release. This will set the Ccs at the new desired 
vehicle speed. 

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

1. Apply brake pedal. 

2. Put transmission into neutral. 

3. Apply parking brake. 

4. Turn off CtS Mia switch. 

Activate the controL switch to RESUME position and 
release. This wil-. return the vehicle to the preset 
speed prior to abcve 1.2.3 temporary caneellation if 
the vehicle speed has not decreased telw l o w  speed 
limit. 

release. This will preset the CCs speed. - - 

I€ the vehicle speed has decreased below the l w  
limit speed, the CCS computer will not retaindpe 
preset speed, thus the ccs speed must be r e s e t w  
using tho SET procedure. 6- - 

I 
I 
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D e s c r i p t i o n  of Cruise  C o r i t m l  S y s t e m  (CCS) 

The Crui se  ConCrol System (CCS)  used on t h e  1985 model Zress ida  
i s  d e s c r i b e d  t v * l o w  : 

(7) (6) 
I 1 Component Location of CCS 

I 

( 1  ) Speed Sensor  ad- 
( 2 )  Main Switch 
( 3 )  Control Switch 
( 4 )  Computer 
( 5 )  Actuator  
( 6 )  Vacuum Pump 
( 7 )  Vacuufi Switch 
( 8 )  Cancel Switch 

(1) 

-- c 
2 )  Parking Brake Switch 
3 )  Neutra l  Start Switch 

1 )  S t o p  Light  Switch 

2 

IGNITION SIW 



3 Components a n 3  Its Functions 

( 1  1 Speed Sensor 
Sends pulse si3r:als to th2 computer proportionately to vehicle 
speed. 

(2) Main and Control. Switch 
1 )  Main Switch 

Supplies the power to the CCS and activates the indicator light. 

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 tu'rned to ON again. 

-NOTE- 

2) Control Switch 
The control switch ha3 fol.1owin.J 4 functions : 

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

During cruise control 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 speeu when the SET is released. 

After the cruise control has temporarily been cancelled and 
t h e  vehicle speed has not decreasca below 40  KPH (25 MPH), 
selecting the control switch to RESUME position will return 
the vehicle to the preset speed prior to cancellation. 

During crLise control operation, the vehicle speed will 
increase above preset s?eed while the control switch is held 
in IESUMI? posit.on. When the RESUME position is released, 
t i i f  vehicle wil.' be meintained at new speed when the RESUME 
is released. 

ii) Deceleration 

iii) Resume 

iv) Aczeleration 

( 3 )  Computer 
The control functions of the computer are : 
1 )  Set 

With the main CCS switch ON during vehicle operation (speed 
range of 40 KPH or  over), the computer ,1111 initiate the 
cruise control function at the vehicle speed which the SET 
position was activated by the control switch. 

The cruise control will conti:lue to decrease vehicle speed 
while the control switch is held in SET position. 
Then the vehicle speed will be maintained at the vehicle 
speed when the SET position is released. 

6 .  c 

2 )  coast 

c 
0;- 



After cancellation of cruise control setting an? providing 
that the vehicle speed o m s  not drop below the speed limit 
(40  K?H), the activation of RESUME position wi.11 return 
the vehicle to tne preset speed before the cancellation. 
Acceleration 
The vehicle speed will continue to increase vehicle speed 
while the RESUME position is held nn the control switch. 
When the RESUME position is released, the vehicle will preset 
rhe new speed at which the RESUME position is released. 
Hi?h Speed Limit 
The computer control is limited so that CCS cannot be engaged 
above 200 EPIi ( 1 2 5  N P H ) .  
Tra t I strt i ssion Control 
Under CCS operation with the zutomatic 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-.lrive position and the vehicle operates in the normal 
Drivo" range. Thus the vehicle speed be maintained with 
lower gear ra%io even on up hill grade conditions. 
After the over-drive position is cancelled, if the vehicle 
steed return within 4 KF9 ( 3  MPH) of the set speed, 
a cornpatex timer ( 1 4  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 L h e  cycle is repated until the set 
vehide speed is achieve?. 
Cancellation 
The cruise control function will be cancelled when : - Stop light switch ON (apply brake; - Neurxal start switch ON (transmission in neutral) - Par'cing brake switch ON (apply parking brake) - Main CCS switch OFF - Ignition switch OFF 
Automatic Cancellation of Cruise Control 
The CCS computer automatically cancels cruise control when 
any of the following conditions exists. 
reghtered in the CCS computer is also erased if this occurs. 
- Vehicle speed drops below 40 kmfh. 
- SET and RESUME signals are simultaneously input into the 

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

- The vehicle speed signal is not supplied to the CCS 

- The power circuit of the computer is disconnected for over 

I, 

The preset speed 

computer due to a malfunction. 

cruising. 

computer for a certain duration of time. 

V.005 sec. c;. - The stop lamp sxitch circuit disconnected. 6; , 



9 )  Low !;peed L i m i t  
When t h e  v e h i c l e  s p e e d  d r o p s  below 40 KPH ( 2 5  MPH), t h e  CCS 
I S  AUTOMATlCALLY CANCELLED AND CLEARED THE PRESET SPEED, 
a l s o  t h e  s y s t e m  is  d e s i q n e d  so t h a t  t h e  CCS canno t  be  engaged 
when (rhe v c h i c l e  speed  i s  below 40  KPli. 

( 4 )  A c t u a t o r  
The actuator d e v i c e  controls  t h e  t h r o t t l e  v a l v e  o p e r a t i o n  d u r i n g  
t h e  cruise control m o d e .  The s i g n a l  from t h e  CCS computer 
a c t i v a t e s  the c o n t r o l  va lve  and r e l e a s e  v a l v e  i n  t h e  a c t u a t o r  
and t h e  e n g i n e  vacuum source a n d / o r  a t m o s p h e r i c  p r e s s u r e  moves 
t h e  clia>hram which i n  t u r n  c o n t r o l s  t h e  throt t le  v a l v e  open ing  
and  c l o s i n g .  
The control v a l v e  i n  t h e  a c t u a t o r  i s  e n e r g i z e d  by computer s i g n a l  
to  close t h e  a t m o s p h e r i c . p r e s s u r e  a n a  allows t h e  man i fo ld  vacuum 
to move t h e  d iaphram or d e - e n e r g i z e d  t o  allow atmospheric 
p r e s s u r e  o n l y  t o  e n t e r .  
The release valve when e n e r g i z e d  t h i o u g h  computer s i g n a l  w i l l  
close t h e  a t m o s p h e r i c  p r e s s u r e  o r  open t h e  v a l v e  f o x  a t m o s p h e r i c  
p r e s s u r e  when d e - e n e r g i z e d .  
I n  a d d i t i o n ,  t h e  f u n c t i o n  for t h e  release v a l v e  i s  a s a f e t y  v a l v e  
t o  p e r m i t  h t m o s p h e r i c  p r e s s u r e  t o  close t h e  t h r o t t l e  v a l v e  i f  any  
m a l f u n c t i o n  o c c u r s  i n  t h e  c o n t r o l  v a l v e  c i rcu i t  t o  ac t iva t e  t h e  
a c t u a t o r .  

( 5 )  Cance l  Swi t ch  
The c a n c e l l i n g  s w i t c h  i n c l u d e s  s t o p  l i g h t  s w i t c h ,  p a r k i n g  b r a k e  
s w i t c h  and n e u t r a l  s t a r t  s w i t c h .  Whenever any  of t h e s e  s w i t c h  
is a c t i v a t e d  t h e  CCS o p e r a t i o n  i s  c a n c e l l e d .  - S t o p  l i g h t  s w i t c h  

Whenever t h e  b r a k e  p e d a l  i s  a p p l i e d ,  s i g n a l  f rom t h e  computer  
a c t i v a t e s  t h e  release v a l v e  i n  t h e  a c t u a t o r  and  c a n c e l  t h e  
ccs . 
Whenever t h e  p a r k i n g  b r a k e  is  a c t i v a t e d ,  t h e  computer  is 
grounded and cancels t h e  CCS. 

When.ever 'le a u t o m a t i c  t r a n s m i s s i o n  i s  p o s i t i o n e d  i n t o  
n e u t r a l ,  t h e  computer  is grounded a n d  c a n c e l s  t h e  CCS. 

- P a r k i n g  b r a k e  s w i t c h  

- Neiitra! s t a r t  s w i t c h  

( 6 )  Vacuum Pump 
1 )  Vacuum pump is i n o p e r a t i v e  even below a b o u t  60 KPH. 
2 )  Vacuuin pump o p e r a t e s  for 12-16 seconds  when v e h i c l e  speed  

is below v e h i c l e  speed o f  vacLum pump o p e r a t i n g  
[ Memorized v e h i c l e  speed  - (2-4 KPP) 1. 
A f t e r  t h a t ,  vacuum pump operates c o n t i n u o u s l y  u n l e s s  theO 

3) Vacuum pump o p e r a t e s  for 12-16 seconds  when vacuum s w i t c h  
is on a n d  v e h i c l e  speed  is b e l o w  memorized v e h i c l e  speed .  

c o n d i t i o n  is changed. Gc/ 
60 s 



A f t e r  t h a t ,  vacuwn pump operates c o n t  
c o n d i t i o n  is changed. 

4 )  V a c u u m  pump operates d u r i n s  a c c e l e r a t  

nuous ly  u n l e s s  t h e  

. . .  - on and re sume  s e t t i n g  
o p e r a t i u n .  Vacuum pump op-rating i s  c a n c e l l e d  a f t e r  
f i n i s h i n g  Irhei r oett l n g  opera t j.on. 

( 7 )  D i a a n o s i s  - 
M a l f u n c t i o n  warning  

I f  t h e  v e h i c l e  speed  signe.1 is n o t  
s u p p l i e d  to t h e  computer €or a 
. rede termined  time or t h e  CCS is 
released due  t o  a m a l f u n c t i o n  of 
t h e  a c t u a t o r  d u r i n g  CCS c r u i s i n g ,  
t h e  POWER i n d i c a t o r  lamp immedia te ly  
b l i n k s  f i v e  t i m e s  t o  warn t he  d r i v e r  
o f  t h e  abnormal  s i t u a t i o n .  

Self - d i a g n o s t i c  f u n c t i o n  
When t he  v e h i c l e  is  moving a t  a spec- of under  1 6  km/h and  t h e  
main s w i t c h  is on, t h e  t e c h n i c i a n  may o b t a i n  a CCS d i a g n o s i t i c  
readinq by t u r n i n g  t h e  c o n t r o l  s w i t c h  to  SET/COAST t h r e e  times 
w i t h i n  2 seconds. T h i s  c a u s e s  t h e  POWER i n d i c a t o r  lamp t o  b l i n k  
at a c e r t a i n  f r e q u e n c y ,  i n d i c a t i n g  t h e  d i a g n o s t i c  code  or codes .  

-NOTES- 
a. The code for normal o p e r a t i o ?  is i n d i c a t e d  once  for 20 seconds ,  

while codes  fcr abnormal  d i t r l d t i o n s  are i n d i c a t e d  t h r e e  times 
r e p e a t e d l y .  

smallest code  number is i n d i c a t e d  f i r s t ,  f o l l o w e d  by t h e  n e x t  
l a r q s  code number. 

b. I f  there are two or more m a l f u n c t i o n s ,  t h e  cDde w i t h  t h e  . 
c. Do n o t  t u r n  the  igrl i t ion s w i t c h  and main s w i t c h  off. 

POWER INDICATOR BLINKING MODE I DOE MALFUNCTION I MLANING ===: 
Overcurrent in actuator drive cirwit 

Vehicle speed rignrl not r u d i e d  
fw 0.1 second or longer 0 



Checking of computer input signal 
The technician can determine whether the various circuits of CCS 
are norina1 or not by followlng the steps listed below. 
1 )  Turn the ignition switch on. 
2 )  Turn the SET/(:OAST switch on, and keep it. 
3 )  Turn the main switch on. 
4) Meet the condiLions listed below. 
5 )  Head the blinking pattern of the POWER indicator lamp. 

a. Signals are not supplied to the actuator during this 

b. Checks with display priority Nos. 4, 5 and 6 are performed 

C. Since the codes appear with priority from No.1, :he vacuum 

-NOTES- 

inspection. 

while driving. 

switch connector should be disconnected for checking Nos. 
4, 5 and 6. 

- .  . 

‘ O N  
ACCEURESUME switch 

on IoFF1 n mm.. 
. .  

DIAGNOSIS 1 circuitry SETKOAST is normal switch 

POWER INDICATOR 
BLINKING MODE CONDITIONS T~G.,;S~ SETfCOAST switch cn 

ACCE UHESUME wiwi21circuitry i: 

Vacuum switch on 

Each Cancellation switch on 
I%op light switch, Parking 
brake switch, .. 
Neutral start switch1 
Drive 30 km/h 119 mphl 
or over 

Each cancellation swircn 
circuitv i s  normal .....- _._-__..__._ ..._. ~ ._.-.. 

Swed sensor circuitry i s  
normal 

Speed sensor circuitry i s  

OFF L ________.____.______.....~ _ _  
Drive 30 km/h 119 mph) 
or below ON ; 

1 Vacuum switch circuitry 
ON m ~ m _ n , .  i s  normal 
OFF i 

I I 



( 8 )  Cruise Control Operating Procedures 

/’ 

-_ 
Engage 

Cruise 
Control 
System 

Change 

Preset 
Speed 

Increase 

Preset 
Speed 
(Accel) 

Decrease 

Preset 
Speed 
(Coast) 

ccs 

-. ~ . ... ~ I--__-_-_.-- .~ 

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

2. Obtain desired vehicle speed (between 40 KPH to 
20G KPIf) by accelerater pedal. 

3. Turn L 2  control switch to SET position and then 
release. This will preset thi. CCS speed. 

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

On automatic transmission vehicle, i L  will disengage 
over-drive until the ne* vehicle speed is set. 

Alternative procedue is to accelerate hy accelerator 
pedal until desired speed is obtained then use the 
SE’i‘ position procdJre. 

Activate the cantrcl switch to SET position and hcld 
until desired decre.sed speed is obtained, then 
release. This will set the CCS at the new desired 
vehicle speed. 

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

1. Apply brake pedal. 

2. Put transmission into neutral. 

3. Apply parking brake. 

4. Turn off CCS main switch. 

Activate the control switch to RESUME 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. 

I f  t1.e vehicle speed has decreased below the low 
limit speed, the CCS computer will not retain the 
preset speed, thus the CCS spzed must be reset by 
using the SET procedure. 
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