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s . Brake Pressure Switch -
INsTRUMENTS Potential Thermal Event Theory Profile 4/21/99

| - “Town Car” switch meets accelerated/simulated life cycle specification
 shown by “success” and “end-of-life™ testing




* Tixas Brake Pressure Switch
Insrmum Potintlal Thermal Evant Theory Profile 4/21/99

PROCESS FLOW DIAGRAM
“CDRROSION” POTENTIAL CAUSE FLOW ANALYSIS
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Potential Thermal Event Theory Profile 4/21/99

- Brake Pressure Switch

5% Salt Water Ingress Experiment
- Test 1

Text 1: Figure 1 and Figure 2.
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Voltage (Volle)

 #w...  Brake Pressure Switch -
#@WM Potentlal Thermal Event Theory Profile 4/21/99

5% Salkt Waler Ingrews Exporiment
[—Vokage - T1 ——Vallage - T2 — Grourd Voltage —— input Current — Clurh Cureni._ Henqert Curor
20,000 200000
18,000 - T 180000
18,000 - F 16.0000
141000 - Rk 14.0000
12,000 | } 120000 3
10,000 *'fmg
3,000 | 180000 §
000 - 1 8.0000
4,000 40000
2,000 120000
0.000 ~-+ 0.0000
0.00 0000.00
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B s Brake Pressure Switch
InstRUMENTS . Potential Thermal Event Theory Profile 4/21/99

Haxport Current vs, Time
(%) Hour FluM Ingress Exparimant

o {15 Amps Full Scals) -
~———Now Braky Fiuld ——Nuw Brake Fluid w/ 5% water Usat Braks Fluld w! 5% Water
=—Tap Yimter =—==Llsad Braks Fluld —ain Weter
~———0% Baik Walst =100 par. Mov. Avp. (5% Salt Wetsr)

16.0 '

125 L Connector was removed Lo facittuie refling of cavity,

M:ﬂwl--mﬂhﬂpdnhmmmhiZK :
10.0 : ' ' L.\_.

mnum'mmhmmu / ]

complax cheimical mactons of lonlo fluld.

T.5

Camant (Ampt)

b 1040 2000 000 400

“Intentional ignition created thro TI Auid ingress lab test PS/99/13°

om0 .
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Brake Pressure Switch

, l?érmumls Potentlal Thermal Event Theory Profile 4/21/99
. T7PS
45° Orientation in 15 Amp Circuit
5% Salt Water Ingress
~ Cellanex 4300 Base . Cellanex 3316 Base

Cicihiek Fpwemtation

“Inteationy] igniticn crested thrs TI fhuid ingreas lab teat PRAOS/LY’
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STRUMENTS

Brake Pressure Switch
Potential Thermal Event Theory Profile 4/21/88

IN

“Corrosion” potential cause time line
| Theory Time Line

.. Vehicle Time _




Q m B Brake Pmure Switch .
INSTRUMENTS Pal:antlal Thermal Event Theory Profile 4!21!99

TTPS
" 45° Orientation in 15 Amp Circuit
5% Salt Water Ingress

Cellanex 3316 Base
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INSTRUMENTS

Brake Prossure Swltch
Pol':anhal Thermal Event Theory Profile 4/21/99

'PROCESS FLOW DIAGRAM'

“CORROSION” POTENTIAL CAUSE FLOW ANALYSIS
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Brake Pressure Switch =~
s Potential Thermal Event Theory Profile 4/21/99

pInn) 85,5360 2 ~ Loy Dpmal YEnouy N

T7PS Cellanex 4300 Base.
Vertical Orientation in 15 Amp Circuit
5% Salt Water Ingress

eyt it ‘Intentional ignitiod erested thra TT fuid ingress lab test PS/99/13"
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 # Toas | Brake Pressure Sml:ch -
INSTRUMENTS Potontlal Thermal Event Thaory Profile 4121199

3% Sa.lt Wal:er 15 Amp Circuit - Vcrtlcal Zytel

W Intentional jgnition created thru T1 fiuid ingtul_lll:tutPSHQﬂ]’




seraghe |

8 fixas " Brake Prossure Switch
INSTRUMENTS Potantlal Than'nal Event Theory | Profile 4/21/99

ECONOLINE VS. TOWN CAR P/S

Switch ' Sysiem
| . Spne conbactor? : w " Code st
Prognmire sct : ' Coonector Protncol
1304200 . . Brake fluid Jow" floats satting
Ovlermtation ' Power on conkinuous
Verlical? —
booh et
Color : - SelLama?
Thermal
. _ Events
Switch Supply chain :
Dyip Pl lncaton
Hexport Graund = Wheel-gmay lins
“Polntal” . :
: _ _ Homeess *drip Ik
Switch Polaity == - Alignmeat
e 15 2mp Fuel rearty?
clreuit
Cireult . Environment
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Q Totas | | Brake Pressure Switch
INSTRUMENTS Pohantlal Thermal Event Theory Profile 4/21/99

WD §I6) N -~ LMD SR YENOUR YN

5% Salt Water - 15 Amp Circuit - Vertical - Zytel

COMiO s “temtions] ignition created thru T fuid ingress Lib test PS/99/13°




4 m - ‘Brake Pressure Switch |
InsTrUMENTS ' Potential Thermal Event Theory Profile 4/21/99

“Corrosion” potential cause time line
- Theory Time Line |

Attachmens

. : ._ - Vehicle Time :>

LEvB ELLE




W Texas | " Brake Pressure Switch
INSTRIJHENI‘S Potentla! Thermal Event Theory Profile 4/21/99

Hexport Current vs. Times
{3) Hour Fluld Ingress Expariment

{4018 Amp Full Saale} ,
——hsw Braka Fluld wer—Npw Braks Fluld wf 5% waisr Usad Brake Flukd w/ 5% Waeter
e Tap Water ‘——lyadl Bra ks Eluid ——Rnin Witer
—&% Salt Waiar e 1 00 par. MOV, Avg. (5% Salt Waler)
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a6ka ELLE

‘Intertional ignition crested thm TI fluid ingrees lab test PS/99/13°
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QTEIAS

INSTRUMENTs Potential Thannal Event Theory Profile 4/21/99

Brake Pressure Switch

Haxport Current vs. Time
{24) Hour Fluid Ingress Exparimant
(8.015 Amp Full Scale)

l—Hm Braka Fiuld —H“r Brake Fluld w/ 5% water

Lisad lrll\'.l Fluid w/ 5% Wl‘l‘.lr ——Tup Water ——I..I!Hl Braks Fluid |

a.aisa

L.0128

D100 —

Curreat (Amps)

D. 003y

. DRSS g

0.0075 |

1nunu 210D 20000 400Q0 S0000 A0000 ToooR 20aaon
' - Ekeconds

‘Intentional ignition created thru TE fluid ingress lab teat PS99/13
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'Q TEXAS
INSTRLUM

Brake Pressure Switch

Potential Thermal Event Theory Profile 4121/98

“Corrosion” potential cause time line
- Theory Time Line

Vehicle Time




¥ .n Brake Pressure Switch
INsTRUMENTS Potential Thermal Event Theory Profile 4/21 199

LOSA ELLE |

* TTPS Proposed Wiring Schematic
14 Yotz DC

| Ford Chutch Assem bly

]

C:inc




Q Texas " Brake Pressure Switch

INSTRUMENTS Potential Thermal Event Themy Profile 4!21!99

200 mAmp Current Limit Circuit

. Test Setup
14.5 Volts DC

@]

Ford relay
BN FOAB-ABI92AA

T : T1
- O
¥
Ford Conneetor |
Nomaily Closed | ,_m..
TIPS Bwich
Caviy Dooupi -
byFlid Conduetve Fluid in
" Covity Complcics
the Crouc

c058 £L2e

C:Wﬁ

Wumtmsmnanmswhan
the switch Is achuatad, which puts
T2 at full voltage.

. Tofacilitate teating, T is

floating which keep= Tl and
T2 at full voltage but iimits
curmant draw to 2 Amps
{This {est iz harsher than
worst case scanario),
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W Tivas Brake Pressure Switch | .
INSTRUMENTS Potential Thermal Event Theory Profile 4/21/09

See low current stuff from sean




" Brake Pressure Switch
Potential Thermal Event Theory Profile 4/21/99

Scope or Effect Deseription

Todsy's Dage: UPDATED 0472135
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Brake Pressure Swiich

% Tixas

- INSTRUMENTs Potential Thermal Event Theory Profile 4/21/99
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¥ Tvas - Brake Pressure Swmtch
Insrm.mems Potential Thermal Event Theory Profile 4/21/99

PRESSURE SWITCH “FLOW DIAGRAM”

- ('92, ‘93, TOWN CAR)

Ford

[ Vehicle
Assembly

8058 €128
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Q m Brake Pmum Switch
'INSTRUMENTS Potontlal Thermal Event Theory Profile: 4!21!99

. SUMMARY OF 4/21/99
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3 Texas

lnsmuums Potentml Thermal Event Theory Profile 4/21/99

Braka Prassure Switch

' CoMoQuidsSIpoessnastion

Tipai2-| _ | anoss a1y |coMPLETE [cOMPLETE |BEGIN  [mePacT
(COMPONEN|DESCRIPTIE REQINRED  |SUPPLIER [1KK | [pARTAL  [TOTI
- |27a08-1 | CONVERTER 2040000 [KFEASSLER10WKS  [16wks  [owis [NONE  TADD OVERTIMEMATERIAL AVAILABILITY
21801 [WASHER/A 2,040,000 {DiENASTER [0S 1B [owxs [NOME  [MATERIAL AvaiaABILITY
277131 |CUPTIPS 204000 [vaeweE [owais Jiowks 1wk NOME [RAWMATERIAL AVAILABILITY
WERZT  [57PS 2000000 [DSC OEPT [12¢wis  [a4wms  [awxs [TooLs?  |PossemEcapacy ISSUE
30001 |HEXPORT7]  20000[ECO  [10WKS [B5WKS [3WKS  [NOME  RAWMATERIAL AVAILABILITY
742341 [KAPTOM 24 [EHDUPONT [2wke  |ewks [owks [NOeE
277251 [KAPTOMSTI 1402 JEipuroNT [avks  [3wks  fowxs  [NONE
74331 |GASKET 2,040,000 [JBL PARKERAWKE  liawks  fawks  [NOME  |ELIMINATE CORES WILL INCREASE DEL BY 10%
358821 [STATIONAR] 2,040,000 JKF BASSLER1OWKS  118WKS  J2wxs |NonE ADD OVERTIMEMATERIAL AVAIE ABILITY? REFLS
a1 |conracts| 2040000 [DERRINGERj4 WKE ~ [owKs [1w NOKE MATERIAL AVAULABILITY
36557-1  |MOVABLE TY 2040.000 r BassiEA1ovKs  [1ewks 2wk [NONE ADD OVERTIMEMATERIAL AVAILABH TY/REELS
277161 [BEXCU 1SS 449 |BRUSHWELL 1 WK WS [1wk NONE NONE
749181 [RMVET 2040000 Joummassfswies  J1iws  [awks [NONE [RawmATERIAL AvaLABILITY
#5152  |PRESSURE { 2040000 INTMOLDIN(16WKS  [22wis  [awks  [NONE [RAWMATERIAL CHANGEOVERPRESS CAPACITY
74078443 | CERARMIN Pi| 2,040,000 [PARATECH [7WKS  [1swKs  [awks [nONE _
742474 |BLUE ORING 2,000,000 |JBi PARKEHEWKS  [10was  [2vas [NONE  [ELIMINATE CORES WILL INCREASE DEL BY 10%
747971 |CRIMP RING] ooas000 lvaEnmie [sws  fowis  [1wk NONE  [RAW MATERIAL AVAILABILTY
748681 |REDTHREAM] 2,040,000 {MARK 1v CAla wics wes 1w NONE
77P8 SWITCH T THEBH,BM5 * 250KAIONTH 7 dary weeks, thu summer vacalions, 'std plasic mokd
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8 Tas " Brake Pressure Switch |
I Potential Thermal Event Theory Profile 4/14/99 -

o | AGENDA
. CDNTRIBUT]NG FACTORS AND ROBUST DESIGN DIALOGUE

*OVERVIEW TIME LINE
-+ SYSTEM OVERVIEW |
'« SWITCH AND CONNECTOR
- IS/ISNOT TABLE |
+ CAUSE AND EFFECT DIAGRAMS
'« THEORIES
~_ * BRAKE FLUID IGNITION
.« PLASTIC IGNITION
« TEST RESULTS
+ CONTRIBUTING FACTORS AND ROBUST DESIGN DIALOGUE
‘« ROBUST DESIGﬁ ALTERNATIVES

ek acaint s
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Brake Pressure Switch

INsTIMENTS Potential Thermal Event Theory Profile 4/14/99

1.

2.

Connector ‘Seal to P/S

Power cnnﬁnunﬁsly available
A. Operator notifications

. Switch‘m"ientation/lucatinn

Current limit / fuse

Hexport isolation

. Plastic igrﬁﬁpn'robusﬁéss'
A. Nearby fuels

. Kapton scal of P/S -

. Environmental seal o_f P/S

E:Mn_l:inirtmumuu

Allachmend 1
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D foxas - Brake Pressure Switch
INSsTRUMENTS Potential Thermal Event Theory Profile 4/14/99

- OVERVIEW OF
CONCERN TIME LINE
J'ND\F DEC JAN APR Majl’
: 93 ‘93 ‘99 ‘99 ‘99 ‘99 ‘99 ‘99
NHTSA s.,pphf |
. Eng | ﬂuxd fails to
m\reshgatmn dlalugue maomentum at Ford ignite i gmtes mpmdg results

plastic

Anachment

neeus -
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. Brake Pressure Switch
INSTRUMENTS Potantlal Thermal Event Thta.»n:nr:,;r Profile 4/14/99

Brake Switch Overview

- Mounted under hood. .. 14 inches under master cylinder

-~ - Mounted on propﬁr_tional valve at frame of vehicle |

- Switch orlented appr0x1mately 25 degrees off vertical
(cannector up)

- Sw1tch controls speed control .normally closed., opens at
130 psi -

- Continuously pnwered' by battery 15 amp connection

CoMCHairk /S prescatarioe
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¥ Texas | Brake Pressure Switch o
INsTRUMENTS Potential Thermal Event Theory Profile 4/14/99

Arachment 2
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b'l‘txas

INSTRUMENTS Potenitial Tharmal Event Theory Profile 4:14;99 |

Brake Pressure Swutch

' Brake Fluld |
[ Waler Contamination ] Contaminathon ]
' Swikch Reservok
. Esviroumeutal Spill On Eapton Wearoot
lclﬂul Scal Fuibure Commactar
Frilure :
Mis- i
Comactor ; Power
Anssuhiled Out OF Wash
Asmectoe Specification )
Thuough Wire
Hamness -
Wiro Comroadon.
. Coil Wi .
Insulation Failure Shoct
InEniaiion
Post
Exemal finic: Froduction
Gos Modification
' Weamint
. Wire
CollVadlre Harnsas Terminal To Cup
Short ' ' Short

ekl .
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o ‘QTEms - . Brake Pressure Switch |
INsTRUMENTS Potentlal Thermal Event Theory Profile 4/14/99

Too High Ambient TemperaiuTe

. Water Confamination * : ' Location Near Exhaust Manifold

CofivdoGuirkMOpreseatation
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TeExas - Brake Pressure Swltch
INsTRUMENTS Potentlai Thermal Event Theory Profile 4/14/99

' SEE EXCEL SPREADSHEET

CMoG k0 resantwion
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Brake Pressure Switch |
. INSTRUMENTS Potantial Thermal Event Theory Profile 4/14/99

REFINED BRAKE FLUID IGNITION THEORY

POSSIBLE CAUSE THEORIES
“FEB “99 FOCUS”
“OLD" br Switch ignites
fluid attacks P/ ' : R
|diaphragm & causes S ' L - brake fluid ®
- lesk - /v vapors/deposits
wears out switch fllswity [ drivesbrako | Sirion guits R
fluid corrosion

\ Brake fiuid corrodes
switch and ignites March
plastic Fncgs




® Ticas | . Brake Pressure Switch
INsTRUMENTS Potential Thermal Event Theory Prcrﬁle 4/14/99

- TI and Ford not’ successfu] in creatmg 1gmt1m1 with ‘new’
brake fluids - -

GI9B ELID |
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& 1 Brake Pressure Swntch
INSTRUMENTS Putent:al Thermal Event Theory Profile 4/1 4!99
Environment
Anomalics ' Anomalies
Binpln COwer Pregsurs Exponine
Miscing Koo Over Temperaiore
: Exposure Buory D Components
_ .. ) —umuman  Elecim-Chemical Bxrpogme
Eamion L Cheazical/Weter ___mmm
. Expeesipe pecific
Punciured Kaptan Gasket .
e Gyl Leak Disphragm
WearOut
AHS Feed Bark
(Extessive Cycles)
Wasber Converter
Water and/ or comtaminamts
“mm“mgphmaul Iniccface
. ' Diephragm(s)Thickneas/
. Prop Valva Interaction Quantity
Elsctrochemical (Presmre Spike/ Cytie)
Reaction
Incompatible Materinls
Under Specified
"~ Applicats
Higher CycleLife
Roquiremenis _

CiMcGRit o 9presratacion
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% Texas Brake Pressure Switch
INsTRUMENTS Potential Thermal Event Theory Profile 4/14/99.
T Generatad by: RaliaSolls Welbdii++ 5.0 - wavw. Welbuil. corm - 688-886-04310
. T7FPsSL2-1 COMBINED DAT A
99.00 _ — _ _ . .

: [ wWeibul
: : Data 1
90.00 -
i i P=2, A=RRX-5
; : F=9 | S=33
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Q TExAS | N Brake Pressure Switch
INSTRUMENTS Potential Thermal Event Theory Proﬁle 44'144'99

“ann Car” switch meets acceleratedfsunulated life cycle spemﬁcatlon
shown by “success™ and “end-of-hfe testing

C-rGoirk /S weribatisg
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Brake Pressure Switch .
INSTRUMENTS Potential Therrnal Event Theory Profile 4/14/89

PROCESS FLOW DIAGRAM

“CORROSION” POTENTIAL CAUSE FLOW ANALYSIS

| ] | Corrosion fluid Corrosion fi 'd. |
Corrosion fluid | | Corrosion fluid | | in switch cavity | | .- mfc‘;';v‘:‘ty Power creates
. . . . . — = & "
thru cnnnal:ctor mlo smtch t:mch. es grooved tonches live metal COITosion c_ell
5 cavity metal pT | path to ground
| | (Hexport : '
- L : Corrosion néll
Plastic base L Pla,;st:lc basc Plastic base melts . Power t ) creates high
igmites (candle) opens” and allows at “hot spot” “hot spot” at high stan th
o 4T oxygenin & 4— resistance point FeSIsTamcc pa
: over plastic
Plasticbase .| [ Plastic material
L, —{ ignites under
| 1gnites cunpector o 'h ood ai'aa
| Attachrent
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Brake Pressure Switch

INSTRUMENTS Potential Thermal Event Theory Profilel 4114199

5% Salt Water Ingress Experiment
Test 1

Power Sﬁpply

® (o>

Ford Connector  Ford Clutch

Cavity Occupied’  Conductive Fluid in
by Fluid  Cavity Completes
“the Circnit.

y268 €116

Test 1; Figure 1 and Figure 2.
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T Braka Pressure Switch
INSTRUMENTS Potential Thermal Evant Theory Profile 4/14/99

300.00

5% Salt Water Ingress Experiment

Temperaturs vs. Time

{=——Tap Temp ——Chuch Temp ___ Bottorn Temp |

250.00 1
200.00 -

150.00 1

Tmi'lh.n ("}

ey

100.00 -
50.00
um — ™ ™ T T T T T T
D.00 100008 ° 2000.00 G0 00 4000.00 3000.00 6000.00 7000.00 8000.00 B000.00 1080000

C el Spmsaniation

Time {Saconds)
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P Tixas ‘Brake Pressure Switch
INsTROMENTS Potential Thermal Event Theory Profile 4/1 4/99 .

5% Salt Water Ingrees Experiment

[——Voltage - T — Voltage - T2 ——Ground Vokage —— Inpu Current — Chneh Gurrert___ Hexport Gunent |
20,000 ' ' 20,0000
18,000 1 1 18.0000
. 1 18.0000
e |._ } 14.0000
- 12000 1 12.0000
=
& o0
=, { 10.0000
£
= 505 _ . [ 8o
6000 ' g |
2000 | | . | , l | 4.0000
' Nﬂ* o ‘ y uw,hd\“
0500 4 T Y. i h—l’"'"f"-r' L 0.0000

0.00 100000 mm 000,00 mm £000.00 BIIIJ.BG ?mu-:m m—ﬂﬂ' mm 10000.00

Tima [Secands)
CovloCuio o renitine

——

[(Ampa

gl

Curran
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@ TExXas Brake Prassure Switch |
INSTRUMENTS Potential Thermal Event Theory Profi Ia 4/1 4199
" 78
- 45° Orientation in 15 Amp Circui¢
5% Salt Water Ingress

Cellanex 4300 Base . Cellanex 3316 Base
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TEXAS Brake Pressure Switch |
INSTRUMENTS Potential Thermal Event Theory Profile 4/14/99

“Corrosion” potential cause time line

Theory Time Line
watﬁrﬂmcmtmduoad . Battery dead
into switch - Joss of charge
y ' : ﬁ
o Transmission stuck
Corrosion process in park
Fonic enriched Brake ights
water introduced a2 inoperative
into switct . and horn inoperative
* —
' Ng cruis¢ control
Corrosion process - '
Under hood
Various plastius i fire event - . Attachment
T _ Vehicle Time 1l>
B 6 L ] .

I




) Tiyas | -Brake Pressure Switch
Iﬂsmuumrs Potential Thermal Event Theory Profile 4/14/99

& eIe

“Corrosion” potential cause time lme

Theory Time Line
Tonic enriched . |
water introduced Battery dead
| into switch ' loss of charge
= N
. : { Trarsmissien stuck
Corrosion pmcess | in park
Y. .
" Tonic enriched Brake lights
water introduced maoperative
into switch _and horn inoperative
- | . . No ¢ruise control
Corrosion process i
\' Under hood
| fire event Attachrent

- __ Vehicle Time o >




Q m B Brake Pressure Switch

0898 e1L8

INSTRUMENTS Potentlal Thermal Event Theory Profile 4/14/99

PROCESS FLOW DIAGRAM
“CORRQSION” POTENTIAL CAUSE FLOW ANALYSIS

: Corrosion fluid . .
Corrosion fluid .| | Corrosion fluid | | in switch cavity mﬂg‘;‘; | Power creates
thru connector _.l into switch [ touches grooved | touches live metal || corrosion “cell”
scals - cavity metal parts path to ground
(Hexport) ! -
_ - Cruise system
Transmissi Brake lamps - :
iy (| i o reniowsr | L el
y | | | Corrosion cell
Plastic base melts %P;w m,, a:tlffgh < creates high
-1 at “hot spot” resi . resistance path
: o E over plastic
T — Tt
. . | Plasti¢ material | ||(Armmm attack?
_ Plasticbase . } .} 4oires under - '
1gnites connector hood area - .
Atachment




Q TExAS | - Brake Pressure Switch -
Iusmums Potential Thermal Event Theory Profile 41144’99

PRESSURE SWITCH “FLOW DIAGRAM”
(92,93, ‘94 TOWN CAR)

Texas Instuments . Hilite Ford
- | - Industries
Molded Vehicle
Base | T A“?’“b'? &|| — | [ switchto || —> | | Assembly |
e;t 1 |propottional '
Value

\ESR EHE |

Colclinark gt cntel . ion
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Texas - Brake Pressure Switch
Insmuums Potential Thermal Event Theory Profile 4/14/99

ECONOLINE VS. TOWN CAR P/S

Same comnecio? Reservoir
Spill On
Pressure st Conmecior
1301200
— COTECS0E EORTETIR]T
n u I 'Il
) Switch material?
Cokx
Ewhch )
CGround Wire Homness
Potendial
. Drip F
Heaport Grm.md —
“Potantir _ : Hamasz "drip line*
Switch Poladty ' Allgnment
L amp
) circuit
Cirenit _ | : Enmvironment

CNdcicspmssniadon

Systess

Code sat
Protocols

Bralcs fluid “low”" Aoats setiing
Fu_.lrnr on continuous

Set Lamp?

Thermal
Events

—_— Wady

Wheet sptay line

“Fusi nearby? :
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¥ 1 'Brake Pressure Switch
InsTRUMENTS Potential Thermal Event Theory Profile 4/14/99

PESH ELLE

~ 77PS Noryl Base
458 Qrientation in 15 Amp Circuit
5% Salt Water Ingress

C:MeCGuEkA9romnintion




- .- Brake Pressure Switch
INsTRUMENTS Potential Thermal Event Theory Profile 4/14/199

- 77PS Cellanex 4300 Base
Vertical Orientation in 15 Amp Circuit
5% Balt Water Ingress

9g9s €126

cmmm
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Tixas  Brake Pressure Switch
- INSTRUMENTS Potential Thermal Event Theory Profile 4/14/99

TIPS Proposed Wiring Schematic
14 Volts DC

- Focd Chatch Asees bly

CiMcCuirkSSproseniztion




Q TEXAS | - Brake Pressura Switch
INsTRUMENTS Potential Thermal Event Theory melle 411 4:'99

OB EHE

1. Connector Seal to P/S

2. Power continuously available
A. Operator notifications

3. Switch orientation/location
4. Current liinit/ fuse
5. Hexport isolation

6. Plastic ignition robustness
A. Nearby fuels

7. Kapton seal of P/S

8. Environmental seal of P/S - S A

CadcCuik/rcaielion
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Brake Pressure Switch

INsTRUMENTS. Potential Thermal Event Theory Proﬁia 4/14/99

200 mAmp Current Limit Circuit

Test Setup
14.5 Volta DC

Fard relay
B/N FOAB-14B192-AA

byFlaid - Copduckive Fluid in
Caviy Completes
the Circuit

CoMeGuirkpreenting

| Worst case scenario s whien

the switch is aciuated, which puts
T2 at full voltaga.
To facilitate teating, Tl is

fioating which keeps Tl and

T2 at full voltaga but limits
current draw to .2 Amps
(This test is harsher than
worst case scenario).
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TTpsiz-1

COMPLETE

B8/ 20K MONTH

BROSS QYY COMPLETE [BEGIN  [TMPACT, JOOMMENT S/CONCERNS
COMPONENT |DESCRIFTION | REQUIRED [SUFPLEER 15K 2KK [PARTIAL [TO TX
27406-1 CONVERTER | 2040000 |KF BASSLER I0WKS  JIBWES  [2WKS [NONE |ADD OVERTIME/MATERIAL AVATLABILITY
27635-1 WASHER / ARA 2,040,000 [DIEMASTER IOWKS [IRWES [2WKS |NONE [MATERTAL AVATLABILTTY
277131 oW TIPS 2,040,000 [VALENTINE SWES  |I0OWKS  |[IWE  [NONE |RAW MATERTAL AVAILABILITY
36056-27  |5IPS 2,040,000 {DISC DEFT 12 WKS [2ZAWKS |IWKS | TOOL $7[POSSIBLE CAPACLTY LSSUE
36900-1 HEXPORY 7775 | 2,040,000 |ELCO IDWKS [28WKS |[3IWKS |NONE |RAW MATERTAL AVAILABILITY
7A22A-1 KAPTON 204 [ET DUFONT ZWKS  1ZWKS  |ZWES |NONE
272251 YAPTON STRIP 1,102 |[EL DUFONT IWKS  [3IWEKS  [ZWES [NOWNE _
743531 EASKET 2 040,000 |[TBL PARKER SWES |IBWKS  |[JWKS {NONE |ELIMINATE COPES WILL INCREASE DEL. BY 04
36HDE-1 STATIONARY T | 2,040,000 |KF BASSLER IBWES (IEWKS [2WKS [NONE |ADD OVERTIME/MATERTAL AVAILABILITY/ REELS
2B744-1 CONTACT-SILY | 2,040,000 [DERRINGER 4WES  [EWKS  [TWE _[NONE_[MATERTAL AVALLABILITY '
68871 MOVABLE TERM | 2,040,000 |XF BASSLER IOWKS  {IDWKS [2WKS |NONE |ADD OVERTIME/MATERIAL AVATLABILITY/REELS
277161 RE/OV ISSUE 449 |BRUSHWELEMAN |1 Wi 2ZWES  [IWK  [MONE [NONE ,
7A916-1 RIVET 2,040,000 [JOHNHASSAL _[BWEKS __ [I1WKS  [A WKS |NONE |RAW MATERIAL AVATLABILITY
465152 PRESSURE SWI | 2,040,000 [EMT/MOLDING {16 WES {32 WKS _[4 WES  (NONE _[RAW MATERIAL CHANGEOVER/PRE S5 CAPACLTY
FAOTB-H3  |CERAMINPINS | 2.040,00K [FPARATECH TWKS __ [IDWKS |2 WES  |[NONE
TAZ4T4 BLUE O'RINGS | 2040000 |JBL PARKER SWKS (IOWKS  [2WKS  [NONE \TE CORES WILL SMCREASE DEL. BY 10%
747971 |CRIMF RING 2,040,000 [VALENTINE BWKS |[IOWKS |[IWK  INONE [RAW MATERIAL AVATLAGLITY
748B8-1 [RED THREAD € 2 /040,000 [MARK TV CAPLUG [IWES |6 WES  |[TWK Im
TIPS SWITCH LS 7 day wesks, Hhwu summer wicotions, *std' plashic mold




COMMUNICATIONS

’;an;,:pm,-m Ay -C.L £

{Company / Departroent Lo s D
Address
%ﬁ WY PLAN/LIAID - THEY SAID / EOLLOW-UP WHEN
TIME SEL ) . WEEDS EXPFESED/ FRRDAACE. SOUOHT : NEEH EXMETIAED FFEEDAACK CIVEN DATE
_6&”’?‘ d;L'!‘ 4_1-_;__&.1  F2Uy-9K 2¢4-
Y %MALLu_sJ_ . e @1 2o R
' . ng Sxyviiet &."_'E'_ : ?3 }?a
: . Z ¢ S &>
A w 221
17 Gés
22 (L 56
; P8 RS4(
.99 joss
L prey 99 bfd  BIT2
| £242-2803/-B
A 3 S N
93 " 724%
Ly 256
I { i B
f ‘?é 973
L9y 93
. g LY.
ichdu.:'ﬁffﬁ_ ts kg?;
| _ 7edATE 50, %0
[oleeda va
s Ragimal PDC.
\. . mmmmmmwrmzmmmﬁuiﬁm-mm

dr13 8540




Jﬁﬁﬂ @a: 149 HILITE IMDUSTRIES
- - . . .
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SURFACES. .
of
MAPCO . HILITE

TO: FeoAD ROM: _JCoA) JLELLIRE
A pax#: 3/3-3‘?,&5-{#/9?5' PAXS  (972) 242432
ATIN: S TEVE REIMERS DATE:
mnm:é:s:mma / SUBJECT:

Depr Stavt,

SIAMEDTS PEA. ATIHIED SHEET

—

R.O. Bax 14045 Dalia, TX 753014848 » $67¢ 8. Broadway; Carmolion, TX 75008 | ‘i 3?133541}
Phona: (372) 222116 = Faoe (572 20902 PITTS *MARCO ~SURFACES

JUN B3 =9 11i32 PAEE. @1
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PR 21 ‘99 1Q@:49aM HILITE IMDUSTRIES

. : P.lre

. . INDUSTRIES
wﬂmﬂﬁwm |

FACSINILE LEAD SHEET

T0:_Ford Motor Go, FROM:_Ron Reinke
FAX¥: _1-313-390-4145 FA: _ -
ATTN: Mr. Joe Evans  DATE;_April 21. 1999
TOTAL PAGES: Lead + 1 REFEREMCE #:_'92 Town Car
Wﬁ“ﬂﬂﬂﬂﬂﬂﬂ*ﬂm&mi%

MESSAGE/ INSTRUCTIONS :

. Dear Mr. Evans
' Our sales records show the following:
' Part number FZVC-ZB091-AA (Hilite # 5893): No sales during the
three year time frame of 7-1-90 to 6-30-93.

Part number F2VC-2B091-BA (Hiltte # 5945): Sales of only 87
pleces during the year 7-1-90 tn 6-30-91. No sales during the
| following two years.

Part number PM-FZAL-28091-BA (Hﬂite # 6072): Hu sales duﬁni 7-
1-90 to 6-30-91. Sales dur1nazg -1-9] to 6-30-92 were: Aug
Sep - 10, Oct - 3140, Nov - 5390, Dec - B324, Jan - 5B4Z, and Feb
555 for a total of 24,976, No sales fnﬂnwing Feb '92 are

recorded thru 6-30-93. deom  ralaesedl  T-P-9/
Part numbe FZAC 28091-BA TW111te # 6076)- No sales during 7-1-90

to 6-30-91. 1-91 to 6-30-92.were: Feb - 14352, Mar
- 19596 Apr\ 12553 May - 13294, Jun - 13938 for a tntﬂ of

Fila: ARLLISGL.FAY (see naxt page) .
. * _ tJesEls Lo /0 O

. : POLBax S14540 Dulea, T 79301-4540 + 1471 3, Broachway, Cancion, TX 75008 : 3713854

" Phiane: (972) 422116 = Fax: (672) 202902 © PITTS «MAPCO *SURFAGES
PR 21199 12155 PAGE. BL




AFR 21 '99  1g:49RM HILITE IMDUSTRIES

73.738. Sales during 7-1-92 to 6-30-93 were; u.
19182, Sep - 8280, Oct - 7841 Nov - 7130, Dec -

4462, Feh - 5750, Mar - 8779, Apr - 9292, May - 99..
for a total of 107,332. There were 2150 Some small g

shipped under the servize@m

As you can see from the above 1nf£. the PM-F2aC-2B091-8A was

for a few months until the F2AC-ZB091-BA became avajlable for
shipment 1n February 1992, '

! hope this is the 1nfum1a1:1;g you were interested 1a. If I can

be of further assistance please advise.

Sincerely. /

4
1

Romald E. Reinke
VP Engineering

\ F/i?/?? Kop 15 gﬂf'“j

to

“ec: Mike Thomas

St.'f' G!ﬂ-](“-'-‘i‘ 5‘ ?'—"“"‘i'
# gwffecﬂ-fﬂ-;/ﬂtﬂ‘ll

for thass sarviee p

APR 2L ‘95 1286 GQ'M{.

Fila; RRILI90L.FAR ; |
by 34/ ?S‘fm

FQ'#C—’”’EB&TE’A ) 9,-5&' L1 o0t 4 g/‘?f

| s (o2 te 3,-"_?:-_‘

Ve 2 . 2/57

s Db 85
4713 844 w_ B
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' FELLD
.  possleFoNots 7671 [PEpl 'H-IE" & | )iViSiDIlS 'I
. . A TRt | 7
| _ 5 7
E:;wr

KRYYEY3 o735 S A4S ovsTRIES
P C— —
10 MIRE THOMAS mom: U/ fz:/»%’f
FAX#: _/-2P-S¥3-0243 FAXH _(372)242-3452
ATTN: _ . . | DATE: - /5= ﬁ
TOTAL PAGES: Lead Sheet +: :Z SUBJECT: ?,g T2eoncar Hex
MESSAGENSTRUCTIONS: VoA 4 - i ﬁ r
Tec Mk, - er Kkave ey
.'7'%.': Ma’y 7//.;.'-*// AP L5 e Vd‘w\,
. rewwte palues o5 Yoo, VTP

'y STaruvboy ar&m{y /Au,/
A brobe valyes. /"?174.':4&/
ey -nﬁ;-.-.. A SH s /??747 221 d/apz,f_;
Z also swny FAiS &y war/ so

Jay Smn peed o fevier~ T
/JM’ reed Ay -;-;4,,,5 Zr S= 7 vme

P, Bar H4648 Dalies, TX 753814840 » 1671 5. Broacwey, Canoli, TX 78008 :. 371.33545
. . Phones (872) 2422118 » Fic f072) M2-2902 FITTY *MAPCO +SUAFACES

FPR 20 *93 08:40 . | 244 543 @ra3 PAGE. 01



F 3
VAPOR DENSITY (AIR = 1]; »t

EVAPDRATION RATE (Butyl Acaram = 1) Nl

SOLUBILITY IN WATER by wi: <0.1%

MPPEARANCE: Tl'll'ﬂll’ll'll.l'-ﬂlﬂlll- 0 mreveooined
OLOR; Swiat pluppant
PHYSICAL ETATE: Lieyuiel
. INGREEHENTS

X MATERIAL CARF EXPOSURE CIMIT

598 Soiypraxvians Oivaol 90a48-13-0 Nans sosabbanad

_ Monoburd Tuwr
<5 Tt Fanrvt AAtve Mong | _ None mnxblished

IV. FIRE AND EXPLOSION HAZARD DATA

FLASH FOINT tent matipdiek! 318 F NG
Faraivy-Morssns Tiessd Com ALTM D 33

aMFE 12570
Clovalaral Opan Gup ASTM D 92

FLAMMABLE UMITS N AR LOWER:  Net Deurmined

T By v . UMPER: NaT Detimingd X

IPECIAL FIRE FIGHTING . '
PFAOCEDLREES: Die et aliraar & golld Swiien of wakar oy feim inma B, bnenitg poali! thi

ey ohiey Trathmg amd svoras (08 iMsmaTy.
mm—mwuﬂmnmmum

TXTINGLYSHING MEDIA; AR Slenhelsyps of al-purpab-1eo fodrm try ILBter's rooowrended
_ : Tpphnituas iny jarge fegl.  Liny tavison digxicl o ey whiming) ropliy ty

evnal firen.
UNUSUAL FIAE AND ;
EPLOSION HAZARDE: = Thi rsteisl may peecuce & Meiing bri hiteed in axirerra fire sanifitiens.
’ “Han "Dthe' Pressuticoni® in Bastien IX.

97413 8546
. APR 20 99 Qaidl 248 543 @743 PYGE. 23

-
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V. HEALTH HAZARD DATA

. EXPOSURE LIMITIS): Nord semeblangd by SEHA ar ASAIH.
EPPECTS OF SINGLE OVEREXPOSURE:
- SWALLOWING: M svidurma of hemil ciiscts fram svilahis infamatisn,

[

EKiN AREBOSPTION; Ho avidanod of hawntud iiwtts From gvillsbis Idennation,

INHALATION: Bnort-smm harriul heaith effests are net ERpactsd fom vasce perermtad Bt
. arhbiay T mPen.

BKIN SONTALT: et a0Mw Is MOX [iricaeing.

Hinuﬂunlﬂmnummﬂmlml.th“n_ﬁmﬂ
poeinly drying snd faking of tha siin

EYE CONTALT: My smcse Iriurion, w.lﬂw wiih sxseas binking e txat
Rrochu o dan. _

Cwpans radroes of the henjunorve sy scour,

EFFECTS OF REPEATED OVEREXPOSURE:
My i vprie lﬂuu aminipxisd frem svalibin Informuien,

-

MEDICAL CONDITIONS AGGRAVATED BY OVERBXPOELIRE:
] Bkin somact mey KRG on ARAng Sermathin,

I SIGMIMCANT LABORATONY DATA WTH mll.ﬁ RELIVANCE TO HUMAN
MTHME\F LUATION:
Hnummim
mmnﬁm
Drviaupaiiry ' vadie, it o il Jenarate uﬁnmmr
ramH In oyu g Trbiet iriiaciei GETSrWA, MR IhS T
inhalwsinn of ampun o matedal.

Bl ORI Ay Ok sanpiyypion and Ba alerpie slun Jaegdon in x emall
propanden of indodaunla, -

ENMENGENCY AND FRET ALD PROCEDUNES:

awnum. Ma smargenay aare Serhspaced,

BN Wash skin whh saap snd waer.

IKHALATION: Remows 1o freah air,

. L | | : i 37135647

APR 20 '99 a4l N 248 543 QP43 PAGE.Q4



THE COMPOHENT GROUP 4IPS AR 22 ‘DS

- :
EYES: vrhaallatrly Buah oped with wilter and OGRS wanhing 16 srvprsl MNIN.

Pvnivy contace lantil, H woim, Obdain medaen stadion.

NOTES TO Py SCIAN: Theva i ro spasifiz antioete. Trammant of sesraposun should b dreead o
e sampel of rvpronkd sl the s Sendion of thy pesnt,

Vi. REACTIVITY DATA
ST-&BILI“’: dtably *
SOMNDITIONS TO AWQID: Narw kampwn,

MHIII-TT\' (matariale to Svoid}:

Nanvaly untaesevi; Pawewer, svpld mrong kases 57 bgh temparitere, wirang
aelde, strong sxiciiep agemis and Suturishs riedive with Aydrmingd savasunds.

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS:

Camimirion may protucs B (alirwing prduemn

Carien monmdia anilier sarben Sk,

g Beotjan ¥, "Othar IMerw of Ovarasposue,”

Carbon rronexice ¢ Mphly teslo  inkaled: osrben dhoxids i sutficlant
aBncantradon aaN Bat B ar srphysiant.

HAZAPDOUS POLYMERIZATION: WAl Not Ooour

. CONDITIONS TO AVONRY

Narm knawn. -

VH. BPILL OR LEAK PROCEDUAES

STEPS T3 BE TAKEN I MATERIAL 13 AELEASED OR SPILLED:

Wiy mulinisls protesive squlpment, sepnlnly dpd pricaciian,

Soa Jaron VL

Emall aplihi i, B T Mmpmﬂmmﬂhmu
ba callectud far clesassl,

Eon Sacton X, Other Precaviion.

8B: 33

. WANTE DBFOSAL METHOD:

IMOLRITELS I 4 it BF RINSH oty chapind B in Binoriines with spabeshis
Puiaral, Frute ond Knis rpgl fement.

VI, BPECIAL PROTECTION INFORMATION

'mmmm

umumludrum-luwm-

VENTILATION:

FER 28 "99 064l

nﬂﬂhﬂwm“ﬁnhiﬁﬂuQMHunlw
PAMPITETUrSE. ¥ uned 5T Mgh TAMPAreiUTSE. speuls] leval vandiadan
humlzﬂnﬂmmtmlmhmnwuﬂ

3713 8548

248 43 g4 PAGE, B3
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FAOTECTIVE GLOWIES: Falyurwyl shicests cape

2YE PROTECTION: Mancgagpisg
OTHER PAOTECTIVE BOUIPMENT:

Eve R, Sataty Showir

' {X. SPECIAL PRECAUTIONS

I

PRECALITIONS TO BE TAKEN IN HANDLNG AND STORAGE:
WARNKGI
CAURES EYE &aND SEIN IWRTATHON,
MAY CAURE ALLERGIS BN REACTION.
VAR, ADROROL OK MOT CF THE FADCLGT AKD THERMAL DEGRADATION
PRGOUETE CEMINATED AT HAGH TEMSMATUNE QAN BE AN TATING
AND HARMBUL IF INHALED.

Aveled aprtagt wilh ayea, siin al alathing,
Avold brsiiNing vepm, MRl B0l mast,
D POPRaE 0NN,

Uise with aciocuuty variissien,

Wigsh thovaug iy sital hanediing.

FOR INDURTRY USE OHLY

OTHER FRECALITIONS: SHLLE: This aracust has vary v solabilty in wetar and will flsst on v
: : wirtach, Awokd dralnege 1 latge mollls W Sawery of to aural watany,

ADDITIONAL INFORRAATION: Addhéens. progyst safery nfosngrion sn thin proguer
may ba semined by calling you Unlsn Carbide Demporsdion Bubes a1 Cumome
Sarvipn yencasr.
AW Tar T brdciwe:
VOSH Piukis and Ludeissty IFII'l\rl'lﬂ.HI-.
.llublnlhilﬂl-wﬂlmwnnlﬂlmmlﬂlm

PMEIII-HMDI mmnmmmmmumm
Faiahin Souipvignt Bpahiihig 53 Sicatad 18mpadFiure anal prassare, & suddon

mﬂ#mmmumulmmmhnwm

WA the prasifos ol Sbiiace Ipnilen FoLMEL - MUblihed = sutolomson® o

"l WMBEORI vl Aannat b trerted B sata SpEFENG 1T

i oherrncal prosiasd withou syl of the soeusl oronies oo Pl v,

- At umn of Thin PregUEs in shinaOoebTITearpin ry RSN Shaulll e Tt Shly
avaluad tw exteblieh sl aimain safs voureting easelitions, Purthar
ntarmaion ix soniebie 1N 8 TOChrSGN DUl e endiied
“iphitih Hiswrsw of Oryitic Chatreral Vagen.."

X. REGULATORY INFORMATION

STATUS ON SUBSTANCE LISYS:

The concartratiend shesn e maeknum & saling vy (aeiph 9 % Dy uesd for oalouiscons for regulpsion,
Trui-lunu nhﬁmdh"l'l .

FEDGRAL EPA

| ar138s49

FFR 22 '99 @Ar42 248 343 O743 . PAGE.RS
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fm = ElmmE mEw e R - -

- . )
Compiaharms Bnvironemntyl Ksapangs Compensatear., and Liskiley Az of 1880 (CERCLAI raguirar rodilioatien of
The Mitonsl Redporsbs St o rolamdd o GusrENes of Haxirdoun Jubyienoes soudl 1) o gmr A TRE FRRITR
quanstion RO I 45 OFA 302 4.
Compontnm prrsanl in ths produat 82 & Mkl whiah ssuld 1w raparting undass the stsllte B
arq m iEw

Superfund Amsndmars and Meauthorization Act of 18B8 [SARA; Title Il
raquires smurgarcy planning bavad an Tiweshwid Planning Guantiver (TR0 snd redysss mpaning busad. on Neporably
Duantieg H0a] In 40 CFR 255 fuesd Jod BARA J0F, 304, 317 and 3171,
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Speed Control Deactivation Switch Rationale

1) WCR - Automatic Vehicle Speed Control  10.03-D01-1
4.1 DEACTIVATION REDUNDANCY:
‘Backup system for deactivation shal] be provided.

1) SDS Requirement SC-DD05 REDUNDAHI'BBAKE DEACHVATIGNREQU[RED
A redundant method for sensing brake application independent of the primary system
dnwﬂmmd:mmtbuprmddtuﬂwapudmmlsym

One Interpremtion of this requirement Brake Pedsl cancellation of speed
control operation shall be done naing dual brake detection systems; speed
control operation zhall be canceled if a malfanction occurs at the microcomputer
or ot the brake switch.

2} Primary Redundant Safety Fesiure :
: {Mmmmm:mﬂumswnd:hmnmmw Sexvo electronics)

3 Allm:ju_ra_pudmntmlmhuuinﬁlunﬁteh
4) Used to avoid Hability

5) Introduction with the vacuum systen; estimate 1979
BuhsMMﬂENTufsmndmomﬂ,Ducﬁmmﬂm prmddusym
cancellation for:

'Stur.-kr_numrphuunﬂ:rw

Shorted motor phase after engagement

Normal brake (stop Lamp) malfimction

‘Seized motor
Software malfunction

3713 8563
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Cenitral Laboratory FECORA GOFY

Aeport 3901014
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.
@ 15000 Cantury Drrve ESHEDULE NO._ T =/ =2
_ Dearbom, MI 481201267 T 20603
FAX (313 322-1914 R L LS — March 31, 1999
To: Srgg Stavang KIssas X39285 FAX
Fram: B. Siavin {3135) B4-54890
Subject: Braka Prossurs Switch Componanis Testing
Part Mumieer: Favd-aFaad-A
' Specification: Mat provided
Suppliar. Mot pravided
Recaivad: Four samplas wara raceived on March24, 1999;
1.Celenex 3316 Gray Tanaile Bar 2. Coisnex 4300 Black Tanslle Bar
3. Connectar 4. Bwitch
- Dizfmet: ‘Snak the feur companants In used brake fukl (from thrae 1558 Taurus's) par SAE J1703 Pamgraph 5,12.;1
for 70 hr at 120°C. Aun FOSGC on a5 raceived samples and on soaked aamplas.
Dats and Anaiysis:
Discuaalon: The samplag wery visusily sxamined afts: tesiing. Some particlas were asan i ihe used brake /uid. St na
discoinration or dagradation of the four componanis was cozarved. No autoignilion was cossrvd by PDSS
{at 800 pal oxygen from mom famparature to £50°C) with sitnar the bleck ar gray plastic bars batcra or aftie
soaking in the brake fuid. : .
p— -
" Coancur ! ), “'M.r By
© A Tefmanian, Su . Brant Slavin fhglavin)
Polymirs Secion Laboratory Spaciakat

713 8564
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Mwlmmw . : ) :
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FAGE 1 QF &

CAR HEAT PROTECTION STGNOFF DATA SUMMARY

TEST VEHICLE DESCRIFTION

CARLINE: 1992% EN33

HODEL: 4 - Door Sedan

VEHICLE FUMBER: A2-213 (311W455)
POWERTRAIN: &4.6L, AQDDE, Z.73:1
ENGINE NO.: K2AE-&.6MC-B-25720
ENGINE EEC STRATEGY: CABAD-O4

CATALYST RO.: FiVGC-SE212-Gh (EH)
' FIVG-S5E214-GA (LE}

SHIZIDS: LOC'S {BH & 1H), UBC'S (RH & LH) EXH. PIPE IN EICKUP,
AIR SUSPENSION SULENOLD

. o GROUND COVES PROTEGTION: UBG'S (LA & RE)

RADIATOR; F1VH-AE BASE
FlLAH-AA CLASS IIT TEAILER TOW

L) C. fj.x’(:{? .

_ 12SUED BY: W. G. BABLE




PAGE 2 QOF &

CAR HEAT PROTECTION SIGNOFF DATA SUMMARY

TEST INDEX

1. TEST CONDITIONS: W&55¥3

a} FROCEDURE: _

- 7SMFH ROAD LOAD (20 MILES)
A0MEH 7% GRADE LOAD (20 MILES)
. IDLE IN DRIVE (10 MIN.)

IDLE IN HEUTHAL (50 MIN.)
- ENGINE DFF SOAK {30 MIN.}

b) DATE :
- 05-05-91

c) SITE .
- - WIKDTUHHEL »3
d) AMBIENT TEMPERATURE
- 10G DEG F

a) DRAWBAR LDAD:
- 75MPH 150LBS
- J0MIH 360LB3

f) AVC. MANIFOLD VACIAM / TRARSMISSION GEAR:
- ?SRL: 7.0 INM. HG. / OVERDRIVE
- 30GL: 1.5 IN. HG. / 3RD GEAR
- IDLE: 15.4 IN. HG. /7 DRIVE
- TDLE: 1B8.0 TN, H&. / NEUTRAL

E) COMMENWTS: SIRGLE EXHAUST _ . _ o

3713 8660




PAGE 3 OF &

CAR HEAT PROTECTION SIGNOFF DATA SUMMARY

TEST INDEX

2. TEST COMDITIONS: WaSSW3IML

a) PROCEDURE:

- 75MFH ROAD LOADL {20 MILES)

- 30MPH 74 CRADE LOAD (20 NILES)
IDLE IN DRIVE {10 KIN.)
IDLE IN NEUTRAL (50 MIR.)
ENGINE OFF .SOAK (30 MIN.)

b) DATE
- 05-05-91

) SITE .
- WINDTUMMEL #3

d) AMBIENT TEMPERATURE
- 100 DRS ¥

..' &) DRAWBAR LOAD:

- 7SNPH 150LB4
- JCMFH 360LBS

f) AVG, NANIFOLD VACUUM / TRANSMISSION GBAR:
- 75RL: 4.7 IH. BC. / OVERDRIVE
- 306L: 5.2 IN. HG. / 7ED CRAR
- IDLE: 15.4 IN. BG. / DRIVE
. IDLE: 17.5 IN, HG. / NEUTRAL

';} COMMERTS : nmms MALFURCTION wi SPARR PLUG smm
SIMCLE EXHAUST _ |

g' 4713 8550




i. TEST

a)

b}

K-}

d)

a)

Ly

8)

CAR HEAT PROTECTION SIGHNOFF DATA STUNMARY

TEST INDEX

CONDITIONS: WiSSWST

PROCEDURE :
- 75MFH BOAD LOAD (20 MILES)

J0MPH 3.5% CRADE LOAD (20 MILES)

IBLE IN DEIVE {10 MIN.)

IDLE IF NEUTRAL (50 MIN.)

ENGINE OFF SOAE (30 NIN.)

DATE -
- 05-05-91

SITB
= WINDTUNNEL »3

AMBIENT TENPERATURE
- 109 DBG F

DRAVEBAR. LOAD:
- VSMPH 150LBS
< JO0MPH 5251B3

AVG., MANTFOLD VACUDM / TRANSMISSION GEAR:
= 75BL: 6.8 IN. b6. / OVERDRIVE

306L: 2.8 IN. HG. / 2RD GEAR

- IDLE: 15.8 IH, HG. / DRIVE

- IDLE: 20.0 IN. HG. (A/C OFF} / NEUTRAL

COMMENTS: CLASS I TRAILER TOW (2500 LBS)
SINGLE EXHAUST

PAGE 4 OF &
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4, TEST

a)

h)

c)

d)

e)

£}

)

CONDITIONS: TEST#1

PRGCEDURE:

- 75MPH ROAD LOAD (20 MILES)
30MPH 5.5% GRADE LOAD {20 MILES)
IDLE IN DRIVE (10 MIK.)
IDLE IN MEUVIRAL {50 HIN.
¥NGINR OFF $OAK (30 MIN.)

DATE
- D6-13-91

S1TE
- WINDTUNHEL #3

AMBIENT TEMPERATURE
- 100 DEC F :

DRAWBAR LOAD: -
- 75MFH L50LES
- 3J0MPH 690LBS

AVG. MAMIFOLD VACUUM / TRANMSNISSION CEAR:
- 758L: 7.9 IN. HG. / OVERDRIVE
- 304L; w,0. T, / 2ND GEAR
- IDLE: 15.4 IN. HG. / DAIVE
- IDLE: 20.0 IN. BG. (A/C OFF) / NEDTRAL

COMMENTS: CLASS TIT TRAILER TOW (S000LBS)
DUAL EXHAUST
SIMULATER 3.55:1 AXLE

PACE 5 OF &

3713 8562



PACE & OPF &

CAB HEAT PROTECTION SIGHOFF DATA SUMMARY

COMPONENT OVERTEWPERATURE SM - A2-213

_ RECOMMENDED
NASS ATRFLOV SENSOR  212° F, 224*F.
ED1S HODULE 22 T 218 ¥,
‘FLOGHPAN OVER MUFPLER 350 - F, 375 F.

IDLE

1DLE

TDLE

CUNMENTS

'CR. C100Y291E -CLOSED

El; N> ISSDE

CR C1O075405 -CLOSED
ELD B) ISSUE

CR ClOD7541% -CLOSED

PIBEACLASS PAD RELEASED

3713 8563
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Z9-MAF SENSOR

3=311W4550 :W4SHI3INL 4=311

=2
=" |

Timo-nin
IDLE
&0 MINUTES

M4ESHET

DEG F ]
[DE:z F 1

1
|
[]
[ ]
1
4R
' 10 MFH
© 7% GRADE .LOAD
20 MILES

. 2=311W4550
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i-.-_-h-F.-_------r'------.-r- c

MAF SEMSOR
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1
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3713 3584




[DEG F 1]
[DEG F 1

ei= iy

]
1
r
r
i
48
ENSINE DFF
SOAK
30 MINTUES

---.,-.i;-._-.-

hesimesnbhanansavrshaposrnehecprw=aa

1

1

1

1

]

]

1

]
------rh--h---r----.-nr- e r L

1

1

]

l.

WASSHAML 4=311W455:TESTZ
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iy
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TABULAR DATA SUMMARY REPORT

YEH. ID 3 311W455W
TEST ID : WA45BW2
TEAST DESC: SIGHNOFF
TEST DATE: 05 MAY 9)
DATAFILE : WABSW3
Ch # Labael Average Minimum Haximum
2 MANIFOLD VACUDM 8.2 =0.1 18.0
EﬂE;iE:SE 804:54:36
B 122.0x @& 74.0 m
5 ENGINE SPEED 846.9 -9.0 1774.0
Q05:40:35 B03;40:386
] lﬂﬂ.q mn a g.0m
& VEHICLE EPERED 17.2 0.0 75.0
: ' f04:38236 @03;40:36
A 58,.0n @ 0.0 m
11 AMBIENT 118.7 100.0 147.0
: . 803:40:36 805:58:36
€ 0.0m @ 138.0 m
12 TOP WATER 236.8 ﬁlﬂ.l 250.4
#03:40:35 804:303:248
a b.om @& 5D0.0n
‘12 ENGINE OIL 441.59 199.8 . ‘a7T1l.-1
: §06:06:36 @04:32336
€ 145.0m €& 52.0 m
14 TRANSMISSION FLUID 231.4 171.5 263.0
203:40:36 {J04140:36
d 0.0 8 s50.0 m
1% POWER STEERTNG FIUTID 219,2  175.4 241.6
. : : #03:40:36 @05:36:36
] 6.0m 4 116.0 m
1& UHODP AMR X LF/RR 193.1 143.0 218.7
: 903:40:36 @05:42:36
@ 9.0m @ 122.0 mn
. 17 UHQOD AMB X RF/LR 184.4 LAT7.6 ?1}-9
- f03:40:36 Q0%5:40:36
€ 0.0m @ 120.0m
18 ACT CONNECTOR . iBz.4 112.2 214.4
§03:40:36 @05:42136
§ 0.0m Q4 122.C m
19 ECT CONNECTOR A02.6 - 160.8 231.7
203:40:36, @05:52:36
& O0.0m B 132.0m

&td.Dav.

Units

7.9

35.8

25.3

15.6

10.6

17.0

- 23.7

20.2

24.9

27.10

34.2

21.3

IN HG

RPM

CEG ¥

CEQ F

DEG F
DEG F

pEE P

DEG F

DEz F

4713 BEE8




TABULAR DATA SUMMARY REFPORT
VEH. ID : 211W455W
TEST ID : W455W3
TEST DESC: SIGNOFF
TEST DATE: 05 MAY 91
DATAFILE : W455W3
ch # Lahai Averaga  Minimum Maximum  std.pev. Units
20 TP SENSOR 189.5 148.5 211.4 20.5 DEG F
: §03:40:36 €05:36:36
€ 0.0mn 4 116.0m
21 . CRANK POSITION SEN. 194.2 157.9 213.3 17.7 DEG T
: 903140136 Q05:36136
€ 0.0mn @ 116.0 m
22 CAM POSITION SEN. 210.4 172.0 . 231.5 16.6 DEG F
' 003:40:36 €05:146:36
¢ 0.0xm @ 126.0m
23 EDIS MODULE (1) 165.4 113, 4 214,1 36.4 DEG F
' : ' @03740:36 WO5:136138
_ € C.0m @ 115.0m
24 EDIS MODULE (2) 165.0 119.3 12,7 35.8 DEG F
#03:58:36 PRO5:36:36
€ 8.0m @ 116.0m
25 IH IGNITION COIL AMB  194.5 141.2 217.8 23.3 DEG F
€03:40:36 €05:40:36
€ 0.0m @ 120.0m
26 BRH IGNITION COTL AMB 191.5 146.1 213.3 22.9 DEG F
' €03:40:36 @05:44:38
¢ 0.0m # 124.0 n
27 OIT PRESSURE SEWDER 215.2 177.3 . . 237.2 17.4 DEG F
€03:40136 @04:40:36
28 H20 TENP SENDER 228.6 401.0 240.2 1.2 DEG P
© @03:4D:36 @05:46:36 ' -
€ D0.0m @ 126.0m
. 29 MAFP SENSOR .190.9 124.1 214.6 - 26.4 DBEG F
' 803:40:36 £05:40:2¢
_ ¢ 0.0m @ 120.0m
30 EEC POWER RELAY 175.8 112.1 . 216.6 '38.5 DEG F
' €03:40:36 Q05:28:36
@ 0.0nm § 11B.0m
31 FUEL FUMP RELAY 180.2 . 115.8 233.8 . 44.2 DEG F
: ' 003:401:36 $05:36:36
# 115.0 n

'] 0.0m

3713 BEED




TABULAR DATA SUMMARY REPORT

YER. ID : 311W455W
TEST ID : W455H3
TEST DESC: SIGHOFF
TEST DATE: 08 MAY 91
DATAFILE : WAS5WI
ch § Label Avarage = Minimum Maximen 5td.pav. Units
3z IEC MOTOR 186.1 130.40 218.0 349.¢6. DEG F-
R03:40:36 QAOK:42:386
] 0D.0m @ 122.0m
33 EVE SOLENCID 138.9 L50.3 207 .6 15.4 DEG F
- #03:40:36 @O05:36:36
@ 0.6m € 116.Cm
34 EVE REGULATOR 134 .0 14k.4 ED?.:S 21.13 DﬁE F
' 803:40:36 P05:36r36 '
f D.0m @ 116.C m
15 THROTTLE BODY @TPS 182.7 127.8 211.4 30.4 DEG P
' 803:40:36 Q005346536
@ H.0m @ l26.0m
36 PURGE CONTROL SOLE. 179.8 137.0 202. 85 21.7 DEAQ F
' 903140136 @05:36:136
a 3.0m @& 116,00 m
37 ALTERNATOR INLET AIR 209.0 171,13 236, 2 19.6 DEG F
f03:48:3& @05:34:36
_ g 8.0m @ 128.0m
.38 A/C EVAP CASE BTM 154.3 131.7 . 189.9 i8.4 DEG F
#03:50:36 Q04236236
g 10.0m # 560 m
39 PFUEL PRESSURE REG 155.3 122.5. 195. % 20.3 DEG F
#03:40:36 J056:02r36
] S.0m ® l4Z2.0 m _
40 FUEL RAXL SUPPLY 15%0.3  117.2  196.8% 22.3 DEC F
' . @03:40:36 BDG;02:36
@ 0.0m @12.¢m
- 41 PUEL RAIL RETURN 145.8 110.0. 198.8 . 24_.1. DEG F
. 803140136 Q08104136
L] 0.0m @ l44.0 n
‘42 EBTARTER CAHLE EMAN . 278.7 185.1 346, 2 6.9 DEG F
B E06:06:3¢ Q04:38:134 .
§ 145.0m § 58.0 m
43 ETHRTER MAGNET 227.5 1655,.1 272.9 i7.4 DEG F
. B03:40:368 @04:56216 :




TABULAR DATA SUMMARY REPORT

VEH. ID : 311Wasaw
TEST ID ': WASSWI
TEST DESC: SIGNOFF
TEST DATE: 05 MAY 91
DATAPILE : WABRSW)
ch # Label Average Minimum  Maxinum Std.Dev. Units
.44 STARTER COIL 208.9 144.9 237.%9 27.5 DBG F
' @03:40:36 E05:14:36
L] C.0m & S54.0 1
45 BRE HASTER CYL 174.6 119.0 210.5 29.6 D.EG r
@03:40:36 E05:40:36
[} d0.0m @ 120.0 m
‘46 HBREK VAC BOOETER 1585.7 140.4 . 232.8 25.0 DEG F
. . " §03:40:38 @05:36:36
§ 0.0m @ 16.0m
47 POWER DIST BOX AMB T 185.56 120.8 209, 9 8.2 DEG F
' ' 803:40:36 PROB:38:35
-] 0.0 m B 112.0m
48 . ATR CLEANER CASE 179.8 118.7 2&9.3-- - 31-I9 DEG F
#03:40:38 RBO5:36:36
@ o0.0m B 116.0m
:_1-9' AIR CLEANEH INLET 164.2 190.5 208.0Q 44.3 DEG F
' AD3:40:36 AD5:36:36
] 0.0m § l1l6.0 m
- B0 ASC=-RESONATOR HOSE 197.7 155.6 225%.1 21.2 DEG F
Q03140136 H05:58:36
] 0.0 m @ 132.0 m
51 CARBON CAMNIETER 131.4 97.% 1%2.8 1.6 DEG F
. @03:40:36 BOE:2B:36
| | g 0.0m B 108.0 m _
%2 STEERING FLEX COUPL. 194.1 147.7 226.5% 25.1 .DEG F
€03:40:26 QO05:236:36 -
f 0.0mn @ 116.0 m
53 POWER STEERING PUMP 207.6 - -168. 3 431,3 lﬁ.E DBG P
: ' 03240136 BO%5:36:36 :
@ 0.0mn Q116.0 m
E4 POWER STEERING HOSE 206.4 168.8 232.7 20.1 _I.'.'HG r
’ f§03:40:36 QA05:36:38 )
a d.00m @ 1}6.0m :
'57 EDIS MODULE EXT SKIN  159.8 105.0 210.0 42,9 DEG P
903:40:136 @05:38;:38
f ©C.0m & 118.0m

3r13 as7



o004 4

BULLETIN-SIT-BULLETIN-1419825: PI01605

Allison LCT1000 Intermitient No Reverse Cold Only

When servicing the vehicle with the VIN you eniered, the following diagnesis might be helpfut if the vehicle
exhibits the described symptoms.

Condition/Concern:

The Allison LCT1000 Autornatic Transmission may exhibit a condition of intermittant no reverse when the
transmission oi] temperatore is approximately 32 degrees F (0 degrees C) or colder. Reverse operation will
begin functioning again once the transmission has operated approximately 3 — 5 minutes. Electrically
unpiugging the transmiszion will not change the operation of reverse.  All the forward gears perform properly
when reverse is inoperative.

Recommendation/Instructions:

The TCC "F" spkenoid should be replaced,  The TCC "F solenoid may leak in cold conditions. TCC
operation is not effected as the transmission fluid temperature and solenoid will have warmed vp before TCC
is requested.

Please follow this diagnosis process thoroughly and complete each atep. If the condition exhibited is resolved
without completing every step, the remaining steps do not need to be performed, If these steps do not nesolve
the condition, please conteet GM TAC for further diagnostic asgistance. Thie diagnostic approach was
developed for the vehicle with the VIN you entered and should not be automatically be vsed for other vehicles

with similar symptoms.

Models:
{04 Chevrolet Silverado)




TAEULAR DATA SUNMARY REPORT

VEH., ID : 311W455W
PEST ID 1 WAS5W3
TEST DESC: SIGHOFF
TEST DATE: 0S5 MAY 91
DATAFILE : W455W3
ch # Labal Avarage Minlmum
73 FLR OVER MUFF INLET 149,7 122.8
: g05:06: 36
B las.0om
74 TLa VERT FWD OF MUFF 172.1 132.0
BO6:06:36
g l46.0 m
75 FLR OVER MUFF PRT 179.2 138.5
a @p3:40: 25
] 0.0 m
76 TFLR OVER MUFF CENTER 215.6 142.4
B06:06:36
@ 146.0 m
77 FLR OVER MUFF RR 176.6 133.2
Q03:40:36
] o.0m’
78 FLR IN KICKUP 150, 5 119.a
' BOA:140138
] g.0m
79 FLR IN TRUNK 142.8 117.9
’ 203:20:36
"] 0.0 m
80 EEGO TIP IH 1036.1 244.6
PDSI05L 36
# 146.0 m
' 81 HEGO TIP BH 979.5 220.6
o RO&106136
2 145.0 m
82 HEGO GROMMET IH 274.1  180.3
: : f03:40:38
[ ] 0.0 m
83 HEGO GROMMET RH 246.9 179. 4
#03:140:36
"] 0.0 n-
84 HEGO HEX lH . BB5. 4 237.9
: . - §08:06;36
8 1456.0 m

Maxizam

Std.Dav.-

Unita

172.5
g04:38:36
E 538.0m

209.5
204:42:36
E 62,0 m

217.1
§Ooa:42:36
B 2.0 m

294,77
BCo4:40t35
f &£0.0m

214.5
004:42:36

166.4
04144235

8 &4.0m

163,56
R04:42:36
f &62.0m

1347.4
20315636
% 16.0m

1317.3
03156136
€ 16.0m

J49.2
PO5:36136
d 116,00 m

301.5
Ro4d:40:236
2 50.0m

689.8
804:32:36
g E2.0m

13.1
20.9
22.0
37.1
22.0
13.6
11.6

355.2

3%9.2

61.5

.32.5

123.9

DEG F

DEG F

PEG P
DEG F
DEG F

DEG P

| 47138573



© TABULAR DATA BUMMARY REPORT

VEH. IR : 3111W455W
TEST ID : W4S5H3
TEST DESC: EIGNOFY
TEST DATE: 05 MAY 91
DATAFILE : W¢55W3
Ch # Label Avarage Minimun Mawinum Std.Dav.  Dnits
8% HRGS0 HEX BH  %29.2 218.2 721.7 148.8 DREZ F
' : §06:06:36 @04:32:36
R la5.0r @@ 52.0nm
86 HEGD CONNECTOR LH 205.0 180.2 264.1 32.# DEG F
§03:40:36 £05:34:16
£7 HEGO CONNECTOR RH 193.3 1456.4 213.2 20.4 DEG F
f03:40:38 E05:42:36 :
8 0.0m € 13Z.0 n
%8 EXHAOUST MANIFOLD LH 289.0 222.6 247.9 207,90 PDEG F
g06:066:38 Q04:36:38
€ 146.0m @ 556.0m
3% EXHAUEST MANIFOLD RH 554.1 214.56 T76.4 174.1 DEG F
€06:06:36 804336236
€ 146.0n £ S46.0m
80 LOC GAR IR 4986, 380Q.5 1322.3 263.7 DEG F
’ B05:06336 E03:4D:36
@ 146.0m @ 0.0 m
-k 'an GAB RH. 962.1 301.6 1287.2 ) 274.6 DEG F
€06:06:36 @03:40:36
f l45.0m @ 0.0 n
92 LOC SKIN OUTBD 1H 465.7 250.8 - sR7.3 103.9 DEG F
: 06:068:236 @04:40:36
_ @ 146.0m @ 60.0m
33 Iﬂf SKIN OUTED RH 428.9 .235.8 . 567.3 109.2 DEG F
- B06:06:36 Q04:40:36. :
@ 146.0m @ 60.0m
94 UBC GAS IH ' 889.7 393.2 1190.0 236.6 DEG F
B06:06:36 @03:40:36 '
55 UBC GAS RH 879.3 ~ 359.9 1124.4 24d .9 DFG r
' © BD6;05:36 RO4:36:36 :
€@ 146.0m @ S5.0 m
‘96 UBC SKIN BTH1LH 590.9 = 245.4 789.4 150.1 DEG-F
- : RO6:05:36 lq4=34=3ﬁ :
@ 146.0m € S4.0 n

A713 8574




TABULAR DATA SUMMARY REPORT

VEH. ID
TEST ID
TEST DESC:
TEST CATE:

: 311W455W
¢ WASS5WI
SIGHOFF
05 MAY 91

DATAFILE : WASSW3

Labal

ch #
97

58
N1

100

-103 -

102
103
104
108
ins
107

" 108

UBC SEIN ETM RH

EXH PIPE 15T BEND IH
FIPE 15T BEND RH
S"RR UBC IH

PIPE

EXH PIFE &"RR UBC RH

PIPE AT Y-JT
FIFE
MUPFLER BTM CENTER

EXH TOP OF KTCNUD

"EXH 12" FWD OUTLET

INTERMED EXH HGR IN

INTERMED EXH HGR OUT

S"FWD MUFF

Avaraga

Ninimum

Maximom

Std.Dev.

Unite

555.?
469.7
488.7
465.0
466.5
473.8
411.9
370.6
380.8
284.80
212.6

213.2

2%4.4
f06:05:36
d 1i5.0 m

1586.2
806106:36
@ 146.0 m

198.9
806:05:36
f 146.0

158.3
806: 06236
g 146.0 8

176.6
g06:06:38
# 146.0 &

144.2
06106135

137.0
f05:06:36
B 145.0 m

137.8
BD&8:06236
d 145.0 =

145.1
QoA 062136
@ 146.0 m

122.1
B0&8:06:35
B 146.0 =

136.3
§06:106:35
f 146.0 ™

'139.0
B05:06:35
g 145.0 m

751.49
€04:36:36
g 55.0mn

a63.4
@04:36:36
§ BS5.0m

. H90.46
904:36:38
4 E6.0m

665, 4
BD4:36:36

@ S55.0m

6757
404:32:36
2 52.0m

679.13
4041365136
§ 56.0nm

512.8
804:35:236
g€ 56.0m

544.2
f04:36:36
4 55.0m

576.6

g04:32235

€ 52.0m

£41.7 -
§04:32:326

4 52.0m.

281.0
204:40:36

277.6

§04:40:36

£ &0.0nm

135.5

132.8

141.%

143.3

' 143.6

181.5

140.0

115.5

1306

94.5

35.4

33.5

DEG F

DEG F

DEG F

DEG F

DE&z F

DEG F

DEG F

- Fakd: T



TABULAR DATA SUMMARY REPORT
_ VEH. ID : 311W4S5W
TEST ID : WASSW3
TEST DESC: SIGNOFF
TEST DATE: 05 MAY 91
DATAFILE : W4%5%5W3
¢h # Labal . Average Kinimum Maximm &td.Dav. Units
L . L L |
109 ERR EXH. HANGER 188.1 ., 123.7 248.3 32.6 DEG F
§06:06:26 H04:38:36
€@ 146.0m § SB.0m
110 FRT U=JT AMB 186.9 148.9 227.0 27.1
§06:02:38 §041:142:36
#@ l42.0 o R 62.0 m
. 111 ENG NNT LH 211,2 157.4 248.4 28.0
' ' 903:40136 Q05:26:36
f 0.0 m € 1nﬁ.u_n
112 ENG NNT RH 195.3 132.2 229.2 29.13
- B03:40:38 Q05:36:136
4 0.0m @ 116.0 1
113 ENG MNT RR 190.8 130.% 224.0 28.9
#03:40:36 Q04588136 '
& 0.0m @ T6.0m
114 TRANS PAN GASKET I 227.4 1553 698 0.3
S #03:40336 €04:46:36
L | 0.0m @ 686.0n
Il¢ BPFEED SENSAR 204.3 Iig.2 238.2 - 28.0 -
: ' 803140136 Q04:50:38
4 0.0m 4 70.0m
‘118 TRAN ELEC CONN IN'RR  199.2 ISE. % 228.%" 24 .4
oo §03:140:36 @0X:54:136
r . 0.0 m ' Td.0 m
119 PER.T 0 260.4. . 31.%
§03:40:38 $04150:36
4 0.0m & T70.0Nm
120 163.3 - 2586 ‘274
§03:40236 {04 46336
. 4.0 m & 65.0 m
121 160.4 28200 .. 266
. A03:40:38 J04:48:36
¢ 0C.0m @ &B.0m
132 1638 .251.1 . 22.7
§03:40:36 Q04:46:38
B. 66.0 1

3713 esre




TABULAR DATA SUMMARY REPORT

VEH. ID 1 311W45SW
" TEBT ID : W4S55W3
TEST DESC: SIGNOFF
TEST DATE: 0% MAY 51
DATAFILE : W{NBEW]
ch § Labal T Averaga Minimum Kaximm Std.Dav. Unitas
123 TRAN PILL TUBE SKIN 226.2 *150.7 276.0 32.5 DEG F
B03:40:36 @04:42:36
124 TRAN FILL TUBE SEAL 216.9 135.58 268.7 37.0 DpPREA P
#03:40:36 QO04:42:1386
L ¢.0m ¢ &2.0n
:125 TRAN CASE @MAN LEV ‘248.1 137.0 266.06 -ZB-I DIG F
403:40236 B04:46:36
§ 0.0m # 65,01
126 TRAN NLES 409.3 159.9 243.1 26.0 DEG F
@03:40:36 Q05136138
] 0.0m § 1l15.0 m ¥
127 TRAN BULKAEAD COBN 207.7 159.0 240.2 25.7% DRG F
S 90340136 @04:44:36 ' -
# 0O0.0m @ 64.0m
12& BHLFT CABLE @EXE. MAN 243.13 154.3 308.7%-" - S58.8 DEG F
: . - M06:06G:38 QO5:36336
f146.0m @ 116.0 m
129 SHIPP ELBII 8 Loe 182.9 - I26vE 228.8 908 35,9 DEE B
< L0 JOI; 4036 QO5:3ISzIE
-~ 13% . SHIFT .CAELE @#WAN LEEV ISa 13XcX B}~ - i 16.45 DEa F
- . « w7 L 031403348 Q051285136
2 3.l i ¢ 0.0m ¢ 105.0=
13T - RIS 4T T L3 7170335 DEG.E
06106336 N04:42336°
146,00 R 62.0 8
122 143:2 229508557 02:28.9 DEG ¥
- 06106136 095:28136
' @ 146.0m @ 105.0 ™ _
133 “SHTPD CABL € ENDIFIT  194.3 P28 339:3 . " 80s%-"DEG ¥
LT . Joie PB3:40:38 §05:20:3&
P 1 . ﬂ-'ﬂ m ' lﬂﬂ-ﬂ‘l
13% PUEL FILTER B - $d6.8 99.6 SAIER0E ed 1l.4- DEGTF
- o7 03140136 905134136
‘% 0.0m # 114.0 n

| 87138577




TABULAR DATA SUMMARY REPORT

YEH. ID : 311W4S5EW
TEST ID : WASSW3
TEST DESC: SIGNOFP
TEET DATE: 05 MAY 9]
DATAFILE : WAS5W3 .
Ch # Label Average Minimum Mavimum Std.Dav. Units
136 FURL LINE AT FILTER 123.1 104.6 132.1% 7.9 DEG F
" Q03:40:36 #05:22:136
"] .93 ¢ 102.0m
‘137 FUEL RET LINE ¥ TARK 133.4 101.7 147.6 i2.7 DBG F
d03:40:36 Q05:44336
2 0.0 @ 124.0m
138 FUEL SUP LINE @ TANK 137.5  114.2 148.3 9.5 DEG F
. . f03140:35 €D%13GI36
f 0.,0m & 115.0m
139 PUEL TANK SKIN FRT 13%.7 108.4 I41.3 8.6 DEG P
903:40:36 H04:38:36 :
4 0.0nm § 565.0m
140 FUEL FUNP PLANGE 128.0 96.4 139.3 12.1° DXG F
: 903:40:38 405:38:38 .
| 0.0m € 118.0 m
141 FUEL LINE AT BENDER . 134.2 109.8 o - -t ' 10.1 DBG F
S A03:40136 §09:343136
3 [} 0.0m ¥ 114.0nm
142 144.3 118.6 157.8 10.5 DEG F
903140136 H04138:136 '
¢ 0.0m § 56.0mn
143 132.5 85.0 138.1 14.4 DEG F
g03:40:36 €05:15:36
144 180.5 134.5 181.6 1%.8 DBG F
@06:08136 @$041:133:38
d 145.0m ¢ 55.0n
145 151.3 . 1lz.4 166.7 16.0 DEG F
§03:40:38 B05:34:36
_ § 0.0m &1ll4.0m
1456 AIR BPRING SIV REH RR 154.9 123.8 171.9 13.1 DEG F
: ' ' §03:40:36 Q04:42:36
L 0.0 W Ir 62.0
147 AIR SFPRING SOLE. RH 155.1 115.0 174.5 18.2 DEG F
#03:40:36 #04:42:38 :
] 0.0m & &2.0m

3713 8578



TABULAR DATA SIMMARY REPORT

VEH. ID 1 31I1W433W
TEST ID : WASSWI
TEST DESC: SIGHOPF
TEST DATE: 08 MAY 91
DATAFILE : W&S5W2
" Ch § label " Avarage Minimum Maximum 5td.Dav. Units
148 ABS SEMS WINE RE RR = 145.8 - 121.8 179.6 16.3 DEG F
. ' @06:06:36 @04:36136
9 146.0 8 € 56.0m
149 A/CLEAN ELEMENT SEAL  1B9.6 133.2 210.7 24.8 DEG F
: - £03:40336. 905:38:38 .
¢ 0.0m €1l12.0m
150 A/C CYCLING SWITCH 187.1 152.3  205.3 16.7 DEG F
. Q03140136 @05:36:36
] 0.0 L € 116.0 a
151 SHIFT CABLE BRACKET 202.1 148.5 219.6 30.8 DEG F
) B03:40:36 QJOodr48:36 :
182 SHIFT CABLE @ URC 205.0  1%54.7 2436 12.2 DEG ¥
; 808106:36 Q04:44:38 :
§ 146.0m @ &3.0 @
153 SPT CABLE 10™RR BRET 48.0 7.1 187.1° 40.9 DEG F
' g04:40:36 Q06:06:36
- ¥ f 60.0n @& 146.0 n
'-;.:‘JE - . )
- b 4
AT T

*




TABULAH DATA SUMMARY REPORT

VEH. ID : 31I1W455W
TEST ID 1 WASSWIML
TRST DESC: MALPUNCTLION
TEST DATE: 05 MAY 91
DATAFILE : W45SW3NL

Ch # Labal

Average

Minisux

Maxioum

Std.Dav. Unita

2 MANIFOLD VACUUM

& BENGINE SFEED

" & VEHICLE SPEED

11 AMBIENT

=-0.1

" @11:12Z:28

g 122.0m

-9.40
§11:12:28

4 122.0 1

0.0
#10320:28

100.1

e09:22:28
@ 13.0m

206.5
f09:=10:28
i 0.0n

19647
#11:38:38
§ 148.0

200.7

fo9:1o0:28
[ ] 0.0 m

173.0

.§09:10:28
t 0.0 =

140.4

.§09:10:28

4 0O.0m
136.%

- §09:10:128

f 0.0m
114.9

#09:24:28

§ l4.0 =

1560

- §09:1D0328

¢ 0.0m

17.5 -
Bl0:30: 28
2 70.9 =m

1774.0
§09:10128
& 0.0m

75,0
809:10:38
4@ o0.0m

153.7
£11:39:28
g 148.0 n

2348,1

dl1:18:38
& 128.0 n-

. 2453.%

210:04:28

f B4.0 m

o !
&10:23:28
@ 72.0m

L2360
#11:08:28
!_11a;u |

2154
g11:14:28

§ 124.0 m

211.3
#11:14:23
¢ 124.0 &

2108 -

g11:16:28
¢ 126.0.m

437.k - °

§11:36:28

# 136.0m

7.0 IN HG
632.2 RPM
.25.2 MPH
19.2 DEE P
7.5 “ DEG ¥
12.5 DEG F
9.1 DEg P

15.1 DES F

23.4: DEGC F

' 2%.7 DECF

-1 3Q.7 . 'DEG P

20.6 DEG F

3713 8580




TABULAR DATA SUMMARY REPORT

VRH, ID : 311WAS5W
TEST ID : W4SSWIML
TEST DESC: MALFUNCTION
TEST CATE: 05 MAY 91
DATAFILE : WASSKIML
Ch # Label : Average Miniamum Maximum Std.pev., Units
20 TP BENSOR 185.0 + 144.2 207.4 19,3 DEG ¥
. 809:10:28 §11:08:28
éa 0.0m @2 118.0 m
31 CRANK POSITION SEN. 189.4  153.3 209.5 16.0 DEG F
909110128 @11:08:28
[ ] 0.0 x 8 1ll8.0 =
22 CAN POSITION BEM. 202.9 167.1 226.3 15.8 DEG ¥
' ' 209110328 @QL1:18:328
[ ] 0.0m # 128.0m
23 EDis MODOLE (1) 16%.5 121.1 . 214.5 A5.4 DEG F
#051265:28 4@11:08:28 :
¢ 16.0m @ 118.0m *
24 EDIS MODULER (2) 165.0 121.7 212.9 34.7 DEG T
. §09:28:28 B1l10B:28 :
€ 18.0m @# 118.0 m
25 IH IGNITION COIL AMB 10856 143,7 214.5 21.3 DEG F
T el Ity TLg09210:20  B11:14128
- f 0.0m @ 134.0 ®m
26" RE: JGNITION COIL.AMB 18951 - 14442 21032 -~ 20,7 DEG P
X3 7. 2.009110:20 . 911:18:28
27 -. i68.?  226.3 777 1857 DEG T
209210:28 #11:08:28
& 0.0m 8§ 1l108.0m
28  te%i4 2943 © 9.4 DB P
-§09:10:28 §l1l:18:28
I o0.0m ¢ 128.0m
9 " 138.0 211.¥% + {-z4.1 DEG F
' ‘091183128 #11:14:28
¢ H.0m £ 4.0 m
30 : 113.9 216.6%- - V35,6 DEG F
T jo9:26:28 @11:10:20 ' -
v ¢ 16.0m § 120.0 m
31 - PURL.-PUMP RELAY * 174.6 . 122.3 2a9.9% " 6.4 DBG ¥
T 9l.% ~g09:26:28 €1l:08:28
-4 17 f 15.0n ¢ l118.0m

3713 853




TABULAR DATA SUMMARY REPORT

VEH. ID : J11W455W
TRST ID : W4B5WIML
TEST DESC: MALFUNCTION
TEST DATE: 05 MAY 91
DATAFILE : W455W3ML
ch # Label Average Minioum Maxipum Std.Dav. Unita
32 ISC MOTOR 1B3.0  133.2 214.9 26.7 DEG F
' - BD9112r238 @11:14:128
f 2.0m ¥ 124.0m
33 EVR SOLENOID 187.2 143.9% 206.0 14.6 DEG F
: 800110328 Q11:10:128
E 0.0m @ 120.0 m
34 EVR RECULATOR 182.4 139.4 " 206.4 19.6 DEG F
Q09110128 B11:13:28
[} 0.0m B 122.0 m
35 THROTTLE PODY @TPS 178.9 131.1 208.8 28.1 DEG P
. @09:26:120 #11:20:28
® 1s.0m ¥ 130.0 m
16 PURGE CONTROL SOLR. 179.4 128.7  199.2 18.6 DEG F
a : ¥09:10:328 W1l:08:28
g 0.0m ¢ 11B.0 m
37 ALTERNATOR INLET ATR 201.1 163.9 231.2 ‘19.6 DEG P
#09:10:28 $911l:18:28 :
? . 0.0m 4§ 128.0 m
38 A/C EVAP CASE BTH 149.4 125.9 18%.3 19.0 DEG I
: 010:26:28 §09:40:28 :
# 76.0m 8 30.0m
28 PFURL PRESSURE REG 1%8.5 132.9 199.7 17.3 DEG F
' ’ #09:10:28 811:33:28
g 0.,0m € l4B.0m
40 FURL RAIL surrﬂ! : 155,13 127.5 185, 5 18.8 DEG F
. o ‘ " Q09:10:28 W1l:34128 :
@ 0.0m ¥ li4.0m
41 FUEL RAIL RETURN 152.8 123.4 199.6 20,7 DEG F
' f09:10:=28 @11:34:28 '
& 0,0m. #§ 148.0 n
42 STARTER CABLE QMAN 275.2 184.5 154.6 9.8 DEG F
f11:38:38 910:10:28
#148.0m § 60.0m
&3 STARTER MAGNET 241.4 162.1 264.9 26.0 . DEG P
N d09:10:28 Q10114127
@ S§4.0m

] 0.0 m




TABULAR DATA SUMMARY REFPORT

VEH. ID : 311W453W
TEST ID : W4S5WIML
TEST DESC: MALPUNMCTION
TEST DhTB_: 05 MAY 91
DATAFILE : W4S5WIMI,
ch § label : Average Minimm Haxlaum Std.Dev. Unita
. 44 STARTER C!'.‘I"IL, 202.7 « 149.9 229.1 21.7 DEG F
#09:10:28 @11:108:28
@ D.0m @ 118.0m
45 BREK MASTER CYL 182.7 155.5 210.9 20.4 DBG T
' 409136328 Qli:l4:248
@ 15.0nm 0 124.0 m
46 BRE VAC EDDSTKR 194.1 1iT.0 135.2 29.1 DEG F
@09:10:2¢ B@1ll:08:3i8 :
4 G.0m @ 118.0m
47 POWER DIST BOX AMB I 181'..5 125%.59 205.4 2%.0 DBG r
809:25:28 811:10:28
_ ¢ 16.0n @ 120.0 » :
48 AIR CLEANER CABH: 17%.8 122.2 205%.3 28.4 DREGF
. ) #09:14:28 QIl:10:128 H
f 4.0nmn § 120.0 m
4% AIR CLEANER INLET: 161A5 100. 4 2047 41.5 DEG I
. ... TE093l6128 611:08:28
T 4 6.0n §118.0m
20 ucé-ua_unm HOBR hE . . 1540.3 29F. & 0.5 DEGF
i LIZ:aiov HO9:10:28 $113130:128
L] LA Ly " 0.0 = ' l40.0 =&
.Y SR 15.9" DEG. F
Doy 0916228 €11330:38 .
: ¢ S5.0m £ 140,00 m o
. 1l4&3 1#M.37F . 21,7 DBG-F
409210128 9Lll:08:28
& HN.0m & 118.0 nm
15328 . 28F.87. ' .15.0 TDEGF
.+ #09:10:28 @1l1l:08:28 ' -
- ' ﬂ.ﬂ B ' 1“-“ b |
: 1654.3 T F. el -18.E-DEE P
. $09310e28 9il:0B128 '
> 's- 4 0.0m § 118.0m
57 EDIS MODULE EXT SKIN 1507 10&. & 208 %% .-+ 42.1 DEG P
- T ca e g09sg2ras g11:12::28
RIS # 12.0m & 123.0 m

3713 8683




TABULAR DATA STUMMARY REPURT

VEH. ID : 211W4%55W
TEST ID : WASSWIML
PEST DESC: MALFUNCTION
TEST DATE: 05 MAY 91
DATAFILE : WASSW3IML
Ch }# Label . Average Mininum Maximum Std.Dsv. Units
61 A/C DISBCHARGE AIR 61.3 . 37.4 126.8 27.0 DEG F
} @p3:858:28 B811:38:28
@ 48.0m @ 148.0 m
62 TOEBOARD TOP IH 249.7 152.3 329.13 59.2 DEG F.
09110128 All:0B8:38 '
@ D.0m ¢ 118.0 m
63 TOBBOARD TOP REH- 200.8 159.0 229.5 1.5 DEG F
Q09:10:38 RA02:50:=2348
] 0.0 B 40.0 m
64 -TOEBOARD BTH LH 279.8 156.8 341.0 51.2 DEG F
@09:10:228 @1ll:D8:38
_ [ | 0.0m 4 118.0 m
65 TOEBOARD BTH RH. 206.3 150.2 239.3 20.7 - DEG P
: ' 09:10:28 910112k E8
¢ 0.0n § 62.0m
66 VLR OVER CAT LH~. - 270.8 “148.7 338.7 S50 DEG F
: : 209:10328 Q11:08:28
. ¢ 0.0n @ 118.0n
67 FLR OVER CAT NE 298.0 | 4.7 232.1 17.9 DEG P
' . .- #$09:10:28 -810112:28
e & ©0.0m3 4§ 6E2.0 m
§3 FLR OVER CAT o801 1f 293 .6 157.0 349.2 €0.3 DEG P
o . VTS : #09:10:28 §l0:18:28
3 & D.0m™ & eE8.0m
69 154.9 ;.  248.5 20.7 DEG P
.- §09:10:28 QLO:10:208
& 0.0m & 60.0m
70 - LS. & 11.9 %1.1 DEE P
.. §09:10328 @10:14:24 :
& D0.0m 4 64.0 m
T1 . I5Z.5 228.% 17.3 DE@ ¥
$09:10:28 Q10:10:28
& 0.0nm & 60.0m
72 _ 136.2 278.8 34.5 DEG F
2 #W09110128 #10:132:38
3 [ N 0.0 m g &62.0m




TABULAR DATA SUMMARY REPORT

VEH. ID : 311W455W
TEST ID : WASSWIML
TEST DESC: MALPUNCTION
TEST DATE: 0% MAY 51
DATAFILE ! W455W3ML
" Ch 4. Labal Averags Minimum Maximum  Std.Dev. Units
73 FLR OVER MUFF IKLET 165.2 . .127.7 198.3 19.6 DEG F
#05:10:28 #910:10:28
. ] 0.0m & &0,0m
74 TLR VERT PWD OF NUFF = 196.2 125.5 249.5  29.4 DEG F
y gO9:10:28 910:12:28
] 0.0m @ 62.0m
. 75 FLR OVER NUFP FRT 207.4 12B.3 263.0 30.0 DEG F
MS:110:28 @10:12:28
76 FLR OVER MUFF CENTER 161.0 142.3 339.8 . 7.5 DEG F
#09:10:28 €10:12:28
f 0.0m € 6i.0m
77 FIR OVER NUPF BR 208.4 1232.3 250.5 22.5% F
. .. 4u9:lo:i28 @10:14:28 ’
¢ 0.0m € 64.0Rm
| 78 TLR IN KICKUP - 16%.3 12%.% 186,53 ' 16.6 DEG F
. . - . .+ 7 §09:10:38 £10116:28
e . _. o . J.0 o I’ 65.0 n
79 PL® IN TROMK . 1583 11651 181.2 - T4.6 DEG F
2 T I T$99:10:28 #10:12:28
. & 0.0m @& 62.0m
80 HEGO TIP IH T 9T 248 % IE75.2 ¢ 304.7 DEG F
REfcoLE Adiuitd 411038528 B09:1H:28
1y 3 ®mo.) #1400 @ 8.0 m
81 . R 10036 316.6 rIs3.7 - 37d.7 DEG P
i . . % #11:39128 §09:22:28
.. ple8.0m § 2.0 m
B2 - asoMi 0.3 838 3370 T 63,1 DEG P
i T. - -§O%:10:138 @§11:0a8:28
A - #. ¢.0m @#'113.0m _
. B3 EBGO GROMMET RE- - AT 153, 8 2960 ' 3¢.5 DEG ¥
: Lt S, Tt i T 093110328 §19:13:138 :
' Ty ) ) - . ﬂ-ﬂ a ' ﬁ:-ﬂ n
84 HEGO MEX LH =~ 482.% 239.3 S45._8 85,1 DE@ F
: PO LI 5w i3Todglls38:28 £1010B8:128
: 177 @l14B.0m @ SB.O :m

3713 8585




TABULAR DATA SUMMARY EEPORT

VEH. ID : 31iW455W
TEST ID : W4SSW3IML
TEST DESC: MALFURCTION
TEST DATE: 0% MAY 3l
DATAFILE : W455W3ML
th § Lahal hAverage Minimum Maximum Std.Dav. nits
85 HEGO HEX RH 538.2 222.2 . 743.6 165.8 DEG F
* @11:38:28 €09:34:28
§ l46.0n & 24.0m
B6 HEGO CONKECTOR LH 195.4 151.7 242.3 31.9 DEG P
: §0%:10:28 §1l1:08:28
§ 0.0m ¢ 118.0 =m
87 HEGO CONNECTOR RH T 1B3.4 148.9 209.8 i8.0 DEG F
' @05:10:28 #ll:ls:2s
_ @ 0.0n & 128.0 m
88 EXHAUST MANIPOLD IX 540.5 219.0 781.7 157.9 DEG P
- - €11:38:28 @09:30:28 -
¥ 142.0m @ 20.0m
B9 EXHAUST MANIFOLD RE . BAT.3 217.6 810.8 196.3 DEG F
' _ €11:38:28 §09:30:28
f 148.0n €& 20.0m
90 LOC GAS 1IH 1462.7 472.2 1636.2 381.3 DEG F
" @1l138:28 409:18:28 ' . :
| Q148.0n & B.Om
91 LOC GAS RH  977.4 ale.¢ 1318.8 287.6 DEG F
€11:138:28 €09:16:28
§ 148.0m @ 6.0 m
52 LOC SKIN OUTBD LH 640.1 - 275.1 . B0O.Y 1656.8 DBG ¥
- R09:10:28 @#10:14:248 ' :
_ ® 0.0m ¢ 64.0m
93 LOC SKIN OUTBD RM £3%.3 193.6 584.0 102.1 DEG F
' : 909:10:28 910312128 :
¢ 0.0m ¥ 62.0m
94 OUPC GAS IH - 1260.9 505.6  1518.5 331.0 DEG P
' £11:38128. §10:081:28 -
8. 143.0 % & SB.O m
95 UBC GAS RH 887.1 asl.n 1215.4 280.7 DEG F
: ' €11:38:28 #09:30:28.
#148.0n & 20.0m _
96 UBC EKIN BTN IH 822.7 295.0 1094..32 233.6 DEG F
#11:38:28 @09:38:28
@ 148.0 @

4713 BEBE



TASULAR DATA SUMMARY REPORT

§ 0.0m

VER. ID : 311WA55W
TEST ID : WASSWINL
TEST DESC: MALFUNCTION
TEST DATE: 05 MAY §1
DATAFILE 1 W45SWINL
Ch # Labal ;' ' Average Minimn Maximum 5td.Dev. Unite
97 UBC SKIN BIM RH =%0,1 . 237.9 765.1 166.82 DEC F
' €11:38:28 @09:36:28
f 148.0m # 26.0m
%4 EXH PIFE 15T BEND IH  613.§ 184.1 855.5 203.2 DEG F
#11:38:28 809:34:38
# 148.0m € 24.0m
99 EXH PIFE 1ST EEND RH  487.9 172.9 694.3 184.4 DRG P
© @11:38:28 Q09138128 . '
d148.0m @ 28.0m
100 EXH FIPE 6'RR- UBC LM  606.3 174.3 a51.8 205.6 DEG P
$11:38128 R09:38:28
101 EXH PIPE 6"RR UBC RH  467.5 1587 676.2 164.4 DEG F
.. 911:30:28 @09136128 &
102 EXH PIPE AT Y~JT. 85754 141.7: 794.9 201.4 DEC F
: - '#11138:28 @09:132:28
& 148.0 % & 22.0m
103 EXH DIPE 6"FWD MWEF ©  493.5 13857 747.0 198.37 DEG F
_ Wt we wnl.f11:38120 #09:132:138
| £ ;i f 148.0% & 22.0m |
104 MNUFFLER BTN CENTER 410.7 148.8 . S84.6 . 165.7 DEG P
_ : (2.3 Lo - Ell3a338 09:336:28
"t} 4 B l8.0m & 260w
105 EXH TOR OF, . 458.0 15243 700.3- " 187.9 DEGF
- 5 0 . ¢ #11:38:28 @09136120
~ $140.0m & 26.0m
106 EXB 12% .33d.& . .I23.6. = $30.2 - 137.6- DEG P
§ v TOBLlidEEZ8 09142128
;e #148.0® @ 32.0m
107 ~ INTERMED EXH HGE Im 218 .1 130.6 323.9 'S1.1 DEG P
. Y s 09110128 §10:10:39 '
200+ 1.8 0.,0m § S0.0m
108 INTERMED EXH HGR QUT  24%i6 126°8 126.3 45.8 DEG F
' SeAT "8 a.i.Y:, §09310328  §10:131328

3713 8587




