
June 10, 1996 

Mr. Kkk G. Werner, Esq. 
Hell*, EhrmarsWhite & McAuliffe 
333 Bush Street 
San Francko, California 94104-2878 

Mr. Da* W. Bechier, Esq, 
Robins, KapIan, Miller & Cimi 
2800LaSnIiePlara . 
800 LmSallc Avenue 
Mnncapolis, Minnesota 35402-2015 

Dear Kirk and David: 

RE: V WOC&-DECLASSEICAnON OF TOYOTA . 
SUBh4ISSION 

Enclosed is a copy of infarmation submitted to the Rcsourccs Board on or 
about Apd 17,1991 whjch has been declassified by Toyota. 

Sincerely, 
a * .  

Enclosure 

8 Y  m u  R Ryden 
. s t q  counscl 

DEFENDANTS? 
TRIAL EXHIBIT 
U.S. DlMCt Court(C.D. Ca.] 
C A  NO. er.2a7s KMW IJFtX) I----- DTX-567 
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I 'STATUS OF TOYOTA'S CLEAN VEHICLE DEVELOPMENT PROGRAMS 1 

1. HC 0 .25  Std .  

* Achieved by ' 9 2  MY Camry and Celica with 2.21; L-4 Engine. 

* Added Technologies: 
(Certification T e s t ,  I Year in Advance of CARB Requirement) 

More Precise A/F Control. 
2 Group Fuel Injection System 
Reducing Engine-out HC 

2. TLEV Std. 
. * T e s t  Cars: C a m r y  and Cel ica with 2.2L L-4 Engine. These 

A r e  Toyota's Lowest Emission Vehicles 
* Added Technologies: Quick A/P Feed-back Control 

Earlier Warm-up Catalyst Control 
-Electrically-Heated O2 Sensor 
Larger Under Body C A t a l y s t  

Very Hard to Reduce NMHC Emissions at 50°F "(10°C) * Concerns: 

3 0  LEV Std, 
* T e s t  Cars: Camry and Celica with 2.2L L-4 Engine 
* Added Technologies: Electrically-Heated Catalyst 

(Working with 4 EHC Makers) 



.. 

* Concerns: 
1- EHC Related Problems 

- Unacceptable Durability (Telescoping) ’- 
- High Electric Power Consumption# 
- Increased Vehic le  Weight/Fuel Consumption 

.. - Unknown 

2 -  Other Problems 
- NOx 0.2 
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Confidential EHC SYSTEM - CLosE-couPLm MANIFOLD LOCATION 

l 

I 
I 

Vehicle: ' 9OMY Cel ica 
2.2L 1-04 Engine 
4A/T 

E H C : Temp. Set=35O0C 
A I : Cold lmin. 

EHC Teap, during Vehicle hrability Test 
MAX.=800 "C 
MIN. =400 "C 

\",B 
Cata I yst EN ssnples provided by WE to TMOTA 

in lkcaaber of  1989. 
I 
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f Confidential TAILPIPE EMISSIONS AT COLD $TART DURING PTP TEST 
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COHMENTz' HC Emission of EHC Close-Caupled 
Manifold Location is L o w e r  
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i 
I SUMMARY OF TOYQTA'S CLEAN VEHICLE DEVELOPMENT! 

I 

I 

1. TOYOTA will Market ' 9 2  MY Camry and C e l i c a  w i t h  2-2L L-4 
Engine to meet 0 . 2 5  HC S t d .  1 Year in Advance o f  CARE3 

. Requirement. f 

I 
2. Prototype Car with 2-22, 1;-4 Engine is Reaching the TLEV 

I S t d . ,  but Larger Cars with Larger Displacement Engines 
will be Difficult, 

3 .  Every Effort i s  Being Made to Develop an EHC Equipped 
Vehicle That Meets LEV Standards. 

F i r s t  Pr ior i ty  oE EHC Development is Structural 

4 

" . .  
. : I  
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7 - .- -3,: . j$* . -y !J/-l --pi: 

Durability at the Close-Coupled Manifold Location- . .!.. . j!$t$. 
? r  q L K $  

..yy J. 
We have been Developing EHC with CAMET and Three EHC - . i i  L. . Makers, but Telescoping Appeared in Each EHC Tested.  G 

.. p . 4  
4.j 

i 

5. 
I 
\ 
I 

6. It is Very Haxd to Reduce NMHC Emissions at SOOF ( l o ° C )  
Test Condition. Therefore, TOYOTA Requires a Feasible 
Emission Standard at 50'F (lO°C) T e s t  Conditions. 

7- Please Sufficiently Consider the Fact That Automobile 
Manufacturers Must Achieve Stringent LEV, CAFE,. OBD 11, 

These Standards Will Severely Stxess the Limited Personnel, 
and Financial Resources of a11 Manufact,urers. 

I 
I And Safety Standards Concurrently. The Avalanche of 
1 

1 
I 
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1. TOYOTA Reported a t ' t h e  Last Meeting That the 50% 
Distillation Temperature of Gasoline Affects HC 
Emissions - 5 

A 10 Degree Celcius Decrease of 50% Distillatiqn 
Temperature Reduces Tailpipe HC Emissions by about 

0 4 15%. (See F i g .  1) 
; 
i 2, 

C 

TOYOTA has R e c e n t l y  Conducted 3 Additional Tests 
i n  Order to Confirm the Effect of Distillation 
Characteristics of Gasoline, Three Models of 
TOYOTA Passenger Cars Which Have Different Emission 
and Fuel Cont ro l  Systems Have Been Tested,  T h e  
T e s t  Result Shows Again That a Decrease of TS0 
(50% Distillation Temperature) Conclusively 
Reduces HC Emissions. (See Fig. 2 )  



. .  -̂ I----._ 

3 .  The Mechanism of the Change of Vehicle Driveability 
and HC/CO Emissions.by TSO were Studied Using an 
Engine on the Dynamometer. 

The Result Indicates: 
(I) Engine Torque Responds More Smoothly and 

Quickly to Throttle Opening When Using 
L o w e r  T5* Gasoline. (See F i g .  3a) 

An MTBE Blended Gasol ine Shows Poorer Engine 
Response Than Non-MTBE Blended Gasoline 
Having t h e  Same TS0. (See Fig. 3b) 

Similar Results Obtained in a Di€Eferent 
Test  Are Attached. (See Fig. 4 )  

c 

I 
I 
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( 2 )  More HC is Emitted by'using a Higher TS0 
Gasoline Under Engine Deceleration 
Conditions. This is Caused by More Liquid 
Gasoline Flowing Through the Engine Intake 
System When a Higher TS0 Gasoline is Used. 
(See F i g .  5) 
MTBE-blending Does N o t  A f f e c t  the HC Emission 
i f  the Same T5* F u e l s  Are Used. 

8 
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Fig.2 Effect o f  T S 0  and T s o  on Exhaust Emksions 
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Confidential 
Contribution of Hydrocarbon Components 

100 

N M O G  
1.00 

50 
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Arwl IC Aaomlic 
* 2 c 

Corolla Carnry 
U n d e r f  loor Manifold plus 

Underf  1 o o r  

0 3  Formation I 

I n I II 
Due Lw Base low 

Old i us 

Ar om t i c hronalic . * \ a 

Corolla C a n i r y  
Underf loor Manifold PIUS 

U n d e r c f  loor 

With Low aromatic f u e l ,  aromatic compounds are 
reduced but olefin compounds are increased, 
thereby, o3 formation is increased. 
ilence, low aromatic f u e l  offers €urther p o t e p t i a l  
€or reducing o., formation i f  oleEin compaunds can 
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Gonlidentiai 
Repeatability of g O3 /g NMOG in LPG Fueled Vehicle * 
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No. 1 No. 2 
No. of Test 

-ArmlCc colpouadt art grcally reduced nbeo LPC it used. (#0.2) 
-?he dJtJ or Jh.1 lcsl lachdc errtontous rcrrlts ascribable l o  the alter-cflrcls or 

- It l a  presumed lbrl the reason of the error i s  caused br desarpllor uf JIC did is 
wcctdlac test. W.1) 

rdsorbcd in  cas smplior line rad br# under prtctedlat Lest of  hirh level UC coirslba 
rcblcle. 
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Fuel cdmposition is an impoxtant factor of exhaust 
gas reactivity.  

0 

O.Exhaust gas reactivity is also affected by engine 
type and exhaust system, especial ly  catalyst 
location. 

I 

Efforts must be made to produce € u e l s  with low: 
propensity for o3 formation. 
It was observed that a test result could be affected ' \ by the preceding test. . .  

Test procedures for HC emissions must be established 
to avoid erroneous r e s u l t s .  . 

I 
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T O W N - A C E  E L E C T R I  C V A N  
S P E C I F I C A T I O N S  
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