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MEM ]
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Schacule Hursber: _-'J.?' 0‘5

L W Camg Boret Mdetear Compeary
Qg 33 Town Cartar Cirive
Aappeamcriivk. Suluty Ol Craartorn, Wichioa 48125
Erviranmurasl And Stiely Ergiming

February 15, 1999

Mr. Thomas Z. Coopar, Chief
Vehlcla Integrity Divisiaon
Qffice of Defects Investlgations
National Highway Traffic N
Safery Adminiatration
400 Saventh Streef,. 5. W, ' . . - ] .
Washington, DC 20530

Dear Mr. Coaper:
Subject: PESA-055:NS8A139fa

- This letear Rupplemints Ford's January 22, L5359
responsa concerning tha subject agency investigation by
providing addiciopal information in rasponge to Requast Mo, 3.
Az the u.g:ncy im aware, Ford is centinuing to gather
information ascessary to complets our response Lo Request No. 3
for other models and modal years of potentially affecced
vehiclas. WHe axpect to be able ko provids additisoal

Informacion by March 12, 1999,

IE yau hw- any quasticns cancaming this rasponse
plnlnl COnCECT ma,

Very Ezuly youra,

Wf b .

L. W. Capp

Atcachment
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{'I. ] ATTACHMENT

Fabruary 15, *339

E ' B e T OT83-10 M,
_ Ford's response tg Chis 7-=liminary Zvaluation
inquiry wam prepared pursuant to a diligent and good faich
gsearch for the informerion requesced. While wa have emploved
our best good fafth efforcs to provide responsive informacion,
thae breadth of che hganey's reguast and tche requiremsnt that
informarion be providad on an expedited basis makas chig a
difficult cask. We nevertheless have made evary =ffaorc to
provide thorough and acgurace information and we would ha
plaasad Lo meat with Agency parsonnel to discuss any agpect of
thig inquiry.

The scope of Ford's investlgatlon conducrsd to locatae
responslve informaclon focused on Ford employees most likely to
be knowledgeahle akout the subject mactter of this inquiry, and

- Lo raviewing Pord fileas in which yesponaiva informarion
ordinarily would ba expected to b found and vo which Fard
crdinarily would rafer, as more fully describad im ehis
raspanzs. To the axtent that the Agency's dafinicion of Ford
includes guppliscs, contractors and affiliaced sncerprigzas for
which Ford does oot exercises day-to-day operacicoal concrol, we .
ncca that informaclon belonging te such entclties ordinarily is
net: in Ford’'s possession, custody or control. Ford has )
. copisfruved this request As peartaining coe vahicles manufactured
for sale in the United Scates.

- Responses to-ynur spocific numbezad zaguestd fcollow.
As requested, afcer each numerig¢ designation, wa hava sat forth
verbatim the raguagt for infarmacisn, féallowed by our rasponsa
to ic. '

Bequeagz o, 2

Scaca che numbar incideants, known to Ford, in which che
allaged dafact has baan reportsd to have occurred in
the subject vahiclas. Furnish copies of all documanta,
from any and all scurges, including documentca which may
not originally have basn subnitted co Ford, which are
in Ford's possassion or control, or of which it is
otherwise awars, that pertain, in any way, co any of
thase incidants. Thisx should include, but is nok
- 1imited to, all documeants poszesoed by Ford, or of

which it is otherwise awara, partaining to che reports - 3
included wich chis lacesr. Furnish all documents
whethar or not Ford has verified che validity of each
docunent. For -sach incidenc in this response pleasa
provide the vehicles ownar' s name, address. and
tealaphone number; and ldeneify all vahiclas by vehicle
idencificacion numbar, model yeaz, dace of menufacture,
date of, recail sale, dace of incident, milmage at the
time of tha inecident, and problem description. For all

' incidents invalving lawsultz plaage ldentify the

’ capclon, court, docket numbar, and £lling dacea gf eagh
lawsuit and a copy af tha complaint documant initiating
the lawsuic. Sorc all incidencs by cause and area ov
compen=nt of origin.
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State the cgral number vehiclas seld in che Uniced
States by model pame and model year chat have angine .
compart i(sic}! configuracions li.s., compensncs and
component location, wiring harnesses and harness
location) the same a3 the subjack vehicles. provide z
refponse to question numbar twn £qr all vahicles
idencifiad in your ansgwar o this question.

Answaz

In accordance with the agency's Januargy 11, 1999
latter and a January 21, 1595 telephone discussion between Ford
Aucomotive Safary DEffice personnel and Messrs. Cooper and
Abbott of NHTSA, Ford and thm agency identified four components
locaced in left sida under hood of the subject wehiclas which
are of interest to the ag=ncy. The components= ldentifisd we=re

as followa; .

- 1,.5wicch.- gpesd contrzol deactivation -
2. Relay cmnter
3. 12581 wiring harness which connects to the EEC

4. EDYS ignitlon module.

Additional study of thase conponente was sonducted by
Ford to dacermine their usage, package lecation, and desion
level. In a follow up talaphone diascussion on February 2
berwean Ford Aucomotlive Safecy Offica personnel and Masars.
Cocper and Abbott of NHT3A, Ford and tChe agency agresd that
vehiclea using tha spesd control deactivation awibch with a
part number of FIVC-9F924-#+*, vahicles with a 12A531 wiring
harness thar funrcrions with a 60 pin EEC connector and has che
relay centar integrataed as a part in aseambly, and vehicles
using an EDIS-8 tha Elsctronic Distributorlass Ignition System
module (EQIS-8 12K072) are to ba considerad thoms vahicles a=
having "spacific componencs identified® as dascribad in che
agency's January 11 latter. Tharaferes, Ford's responsa to
Recuedt Nos. 2 and 3 Focuses on Che vehicles with tha "specific
COMRENentS. . .ldencified. .. following exsmination of vehicles.®

" A matrixz of vahicles with the above tdentified
components, a8 agreed ta in tha February 9, conversatlon W
the agency, la contained in Appendix I. Information pravided
on thia matrix also contains the approximate number of the
identified vehiclas produced for male in the United Statas.

The following informaticn relates to cha second part
of Regquest No. 3, "Provide & responge to quastion nunber tua“
for all vehicles idantified in your answver to this queatlon.

For purposas of ideancifying reporte of incidenca
pocentially invelving the allwged defect and any ralaced
documents, Ford has gatharad "owner reports® and "fleld .
reporta” malntained by Ford Customer Service Divigion ("FCSD b,
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and claim and lawsuit informaticn maintained by ford's Offiga
of the Geharal Cgounsel ("OGC").

A3 the agency is awara, within FCSD's
North Amarican Customer Sarvice Operaticons, chere ig a Customar
Aasistance Center {"CAC"]) that is respopsible for Facilitacing
communication batwesn customers, dgalershipe and Ford Moeor
Company. Among ocher chings, the CAC handles talephooic.
alectronic {via che Internet), and written inguizies,
suggesticng, informatiomal requeats, and concerns {*contacts”)
from Fard and Lincoln-Marcury vehicle swnerxs about thair
vehizles or galas and sarvica procedsas. Tha conticcs ara
handled by CAC customer service represantiatives, who snter a
summary of the customer contact Lnto & database known aa MORS
{Mascer Cumer Realations System]). Cercaln contaccs, such aa
lactars Erom customers, are satered ineco the MORS databass and
alsa are copisd to microfiim, or mors rscently, imaged and
stored elactrcoically.

: The CAC assigns to mach vehicle-relatsd contact
Teport a "symptom cede” a¥ category thak generally reflecca the
nature of the cuatomer centact or vahiclea concarm, as degcribed
by the owner. The CRC does not undercaks to conflrm chs
accuracy of the description provided by the owner; they simply
record whac Ly reporeced, Therafors, given the complexity of
the modarn motor vehicle, it is Ford's exparience chat a
significant percentage of owner contacts do not contain
sufficiant information to maka a technical assasemant of Lthe
condition of the vehicla or the causa of the event rapozrted.
Accardingly, although MORS concact reports may be ugseful in
identifying potential problema and trends, the records are not
the smpirical equivalent of confirmed incidents and/ex
dealerahip'a diagnosis. The MORS databags malntains custeomar
contact ipnformation foxr five years.

In rasponding to this informacion request, Ford
alactronically smarched MORS contact reports daced through
Decembezr 4, 1998 for 1992 and 1393 medel year Crown Vietoria
and Grand Marquis and 1991, 1994-1598 Lincoln Town Car vahiclex
with symptom codes 203%++ (Electrical/Charging Syatam-Low :
Charge, High Charge, Inoperative, Nolse, Indicator, -
wiring/Basic- Attachmant, Routing, Trailer, Starcing System-
Drive Engags, Slow Crank, Ignicion Switch, Inaperativa, HNoise,
Battery-Low Fluid, Brokan Terminal, Case Crackad, Leaks, Won't
Hold Charge, Auxiliary (Dual}, Circult Protection-Fuse Bax
Intarnal, Pistribution Box (Exteznal}); 101*** (Chasais/Sarvice
grake Syscem-ABS Indicator, Nolay-Front, Rear, Front and Rear,
Drag-Front, Aear, Front and Rear, Pull-Left, Right, Laft ox
Right, Lock-Up/Grab-Pront, Rear, Front and Rear, Pedal-
Appaaranca, Attachment, ABS Salf Actuating, High Effozcs,
Soft/Spongy, Pulsates, Low Padal, Nolae, Inoperativa/
Insffective-Front, Rear, Front and Rear, Excasyive Wear-Froat.
Rear, Front and Pear, Lsaks-Air Pregsurs, Fluld); 304+**
IChassis/Suspansion Syscam/Suspenslion Ride Quality-Harsh, end
Sofr/fleat, Hottoming, Lean/Sag/Haight-Soth Ends Low, 3oth Zndd

ER2-B23-A 12830

L



pE38- 053 - ¢ - Fapruary 15, 1393

High, Front Low, Front High, Laans Lafe, Leans Rignt, )
Suspension Dog Tracking, Suspension Leaks, Suspengion Noisa-
Front, Rear, Boch, sSuspensicn Indicaceor, Suspansion Shocks/
Strutd- Leaka}; 403++ (Exhaust System Vimual Smoka-Blue, 3lack,
White) ; 404#¢+ (Exhausc System/Fual System/ Laaks-Filter Area,
Tank/Seamg area, Filler Nack, Gas Cap Area, Pump/Seal Area,
Lines, Tank Selactor, Fuel System Cdor-Engine Compartment,
Passenger Comparcmene, Truck, Extarior, Fuel Syacem Nolse-pPump
Assembly, Tank Ars=a, Engine Compartment, Passenger Compartaent,
Trunk Area, Extsrior, Fuel System Slow Fill, Fuel Symstem
Attachment- Filter, Tank, Filler Heck/Cap, Injactor, Fual
Systam Roucing-Filter, Tank, Flller Neck/Cap, Iniscbar, Fuel
System Expulsion/Pregs-when Refuealing, Whan Running, When
Turned DFf, Fuel Syscem Indlcacor-Low Fuell; 493%+++ [(Engine
Mois=a/Basic Engilne/Engine General Concern, Appearance,
Appearance Corraslon, Actach/Mounting, Missing Comgs.,

- Mismsgemsly, Machanieal Failure, Indicator Check Engine];
704r** (Unknown Source/Fire Smoks/Visibla Flame~-Coll. Relacead,
Trunk, Carge/Bed Area, Passenger Arsa, Underhoad, Under
vahicle, Flre/Smoke/Smoke-Coll. Ralated, Trunk, Carge/Bad
Arwa, Passanger Area, Und=rhood, Under Vahicle, Fire/Smoke
Scorched/BurntzColl. Relatad, Trunk, Cargo/Bed Atma, Passenger
Arma, Underhocd, Undez Vehicle); 745*++ (Unknown Saurce/Cdor/
Underhsoad, Trunk Area, FPasgsngar Comparcment, Under Vehicle,,
Cargo/8ed Arsa). The elactrenic search was perfozrmed with
Concordance full-taxt informasion recrisvael software, using che
following mearch terms: smoke*, fire, flam+, burm*, melc*, °
thaxmal, underhoad, smalder*, hot, overheac+*, smell*, cdor* and
computer gensrated variations of thoge words. Contackt reports
pbtZined from the elactronic search were raviawed for
allegations concerning all under hood fires or ocher “thermal
ancmalies,” from any scurce or origin, of any description,
lavel, degree, or magnitude, cecurring in the left, or drivars
side, of the angine cowpartment, including Fires in che area of
the left front whaal, or lefc fronc Eender. To tha extent Chat
the above resards raflect reports or allegaclons of under hoed
fireg or chermal mnomslies cccuzring in the beft, or the driver
side which may relate to the "spacific componants," four
reports arae contained in Appandix II-A for tha 1992 and 1393
model yesar Crown Victoria and Grand Marquis and four reporis
ars contained in Appendix IIZ-A for the 1351, 1994-1595 madel.
year Lincoln Town Car Vehicles. .

Pord has alse includad owner reports which describe
undar hood firess but aras ambiguous as to the causs or origin of
the fire ar whethar Chey may ralate to the above-mantloned
components. Sixcesn raports ars contained in Appendix I[I-B for
the 1992 and 1993 model yaar Crown Victoria and Grand Marquis
and fifteen reports are contained in Appandix IIL-B for the
1991, 1994-1995 model year Lincoln Town Car Vehiclas.

Ford has also included ownar reports which described
full vehicle firef but ara amhiguous as Lo the allegad cauwde or
arigin of cha fire or whechar they may ralace to ctha above-
mentionad components. TweakLy-four reportd are contained in
hppendix II-C for the 1592 and 19%3 model ysar Crown Yiceoria
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and Grand Marquis and fifcsen reports ara contained in Appandix
II1-C Eor the 1391, 1594-13%95 model yaar Lincoln Town Car
Vehicles.

Ford has also included owner raporrs of other firgs
ar *;hurmal anomzlies,” of any descripticn, level, degres, or
magnitude, occurring under howod In which it is allsged that che
gource of the fire was cother than one of cha “specific
components.* We have provided these reports in Appendix II1-D
for the 1992 and 1953 model year Crown Victeria and Crand
Marquis and {n Appendix YII-D for che 1591, 1994-19%5 modal
year Lincaln Town Car Vehicles a8 "non-specific allagations®
for your raview becauge aof the broad acope of the request,
Baged on our judgment, the information in che ceports in
Appendicas II-B, III-B, II-C, I[IE-C, II-D, and IILI-D is
insufficient to support a determination that chay parcain to
the alleged defect. We have not provided reports with specific
allegations of swmoke ox burnt frant brakes, brake rotozs,
calipera, stc. that resides in tha wheel well and not under

hood .

- . For consistency, the four categories, Appendix *-A
through +*-D, uvaed for claasifying document= ax chey may relate
to Request Wo. 2 will be used for mll typas of veporcs (ocwner,
fiald, lawsuit, and claim) addressed in this response. Whedl no
documents have baepn idencifisd, che= appandix will exist, but
contain only a statemant that thers are no responaive repores.

In tha intarmat of responding prompely o this
inguiry, Pord has not undartakdéan bo gather the microfilm or
glactronic images related Eo these contacts becauss of the
largely duplicabive nature aof che information contained in the
microfilm and images, as wall ag tha time snd the burden
amfociatmd with locating and producing thosme documents. Tha
pertinent information yelatad to those contacts generally would
be inciuded in the contackt reporta obtbained from the MORS
gystem. To ths axtsnt that those decumants exisc, thay aras
raflecced in che "Micro Nbr:" field of tha MORE concast
reports. Upon regquest, Ford will ACCempt Lo locace any
apecific itema that are of ilnterest to the ageocy.

Fleld Reporcs. Within FCSD, theaze is a Vahicle
Service & Programs Office chat has averzll rasponaibility for
vehicla sarvice and tachnical support activities, including the
administration of field actions. That Office lx the priwary
source within Pord of vehicls coocarn informatlon eoriginating
from Ford and Lincoln-Mercury desalerships, field personnel, and
athey sources. The informatleon is maintained in a dacabasze
known as the Common Qualicy Indicator Syscem ("CQIS"). Tha
COIS database includsa reports complled Erom more than 40
Company sourcas (=.9., Company-owned vahicls surveys, searvice
tachnicians, field service and quallicy engineera, and technical
hot line reports, etc.) providing whac is intended to be a
comprahensive concern ifdentification rescurce. As with MORS
contact reports, CQI8 repocrts are assignad a "symptom code” or
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€atedory Chat gansrally reflacts th2 nature of the cancera.
The CQIS database maintains informacion for fFive years.

In rgsponding to this infermation reguest, Ford
alactronically ssarchad CQIS reports datad through December 3,
1998 for 1932 and 19%) model year Crewn Victoria and Grand
Marquis and 1591, 19%4-1995 Lincoln Town Car vehicles wirh the
following symptom codes: Electrical/Start/Charge/ Charging
System-Other, Low Charge, High Charge, lnopesrative, Noisa,
Indicator, Not Listed: Wiring-Basic-Qther, Atcachmant, Routing,
Ingul/Shielding, Trailer, Mot Listed; Starting System-Other,
Drive Engage, Slow Crank, Ignition Switch, Alr Systems,
Inoperative, Hoize, NHot Listed; Batcery-Other, Low Fluid,
Broken Terminal, Cass Crackag, Laaks, Wen't Halg Charge,
Auxiliary [Dual}, Mot Listad; CLlreuit Prokectien-Other, Fuss
Box (Interior), Distribukicn Box (Exterior}, I[n-Line Fuse, In-
Line Breaker, Fuse Link, Dlicde, Relay, Rasistor, Not Ligted):
30l+** (Chassis/Service Brake/Indicator-Qther, Red Only, Ambar
Only, Red/Amber Only, ot Listed; Othexr-Other; Nolmy-Other.
Front, Rear, Froat and Rear; Drag-Other, Front, Rear, Front and
Rear; Full-Other, Laft, Right, Left or Right; Leock-Up/Grab-
Other, Front, Rear, Front and Rear, Mot Listed; Pedal-Othar,
Appearanca, Attachmenc, ABS Self Ret., High Efforts, Sofg/
Spongy, Fulsates, Low Pedal, Noige, Not Ligted: Incperacive/
Ineffactive-Qthar, Front, Rear, Front and Rear, Not Liscad;
Excegsiva Wear-Other, Fronk, Reay, Front and Rear: Leaks-Other
Alr Pressure-Yacuoum, Fluid, Wat Lisced: Mot Lisesd Sarvice
S8rake-Other, Not Lisced); 204*** chagsig/Suspension/Other-
Other; Ride Quality-Dther, Harsh, Soft/Float, Bottoming. Not
Ligted; Lean/3ag/Haight-Other, Both Ends Low, Both Ends High,
Front Low, Front High, Laans Laft, L=ans Right; Dog Tracking-
Othar, Reay Tracks Lafc, Rear Tracks Right; Leaks-Cthar, Not
Ligted; Noisa-Cther, Front, Rear, Both, Hat Listed; Indicator-
Other, Notc Liated; Shocks/Struts-Other, Leaks, Mot Listed: Not
Lisrted Suspenaicon-Qther, Not Lisced); 403*++* Engine/Exhaust
System/Visual Smoka-Othar, Alua, Black, White, Mot Listed!);
404+++ Engine/Fusl System/Other-Othar; Leake-Othar, Fllter
Areaz, Tank/Seams Arsa, Filler Neck, Gag Cap Arsa, Rail/
Injector, cCarbyrecor Area, Punp Ssal Area, Lins=, Tank
Salector, Evaporative Systam, Mot Listed; Odor-Other, Engina
Compartment, Fassengar Conpartment, Trupk, BExterior, Nck
Listed; Noisge-Other, Pump Asgembly, Lines, Tank Area, Englne
Compartment, Passanger Compartment, Trunk Arma, Exterisr, Nok
Liatad; Slow Fill-Ocher, Not Listed; Actackhment-0Other, Mot
Listad, Filter, Tank, Fliller. Hack/Cap, Fuel Rail/Regqulatar,
Injector Carburetor, Pump Asssmbly, Lines; Routing-Other, Not
Listed, Filtsr, Tank, Filler Heck/Cap; Fusl Reil/Regulacer,
Injector, Carburscor, Pump Assembly, Lines; Expulsion/Praga-
Othar, wWhan Rafusling, When Running, Whea Turned Qff, Net
Ligted; Indicacor-Ochar, Low Fuml, Mot Lisced; Mok Listed Fuel
System-Ocher, Not Listed}; 409+#+ Engine/Power Componsnts/
Other-Other; Block-Gchar, Not Listed; Head-Other, Not Lisced;
Crank-Cther, Hot Listed; Cam-Other, Not concern; Rod-Other, Nokt
Listad; Piscon-Ochar, Not Listed, Ring-Othar, Noc Listed; QLI
Bump-Cther, Mot Liatad; Power Components-Other, Nob Ligced);
499+~ (Engine/Genaral Concern/Other-Other; Appeazance-Othar.
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Corrosion, Net Listad:; Actach/Mountiag-Dther, Concsrn Not
Lisced; Misazsambly-Ocher, Mouncs/Dampers, Not Ligted;’
M?chanzcal Failura-Othar, ‘Concern Wot Lisced; Qthmr-Qther, Naoc
L+:F!dl; 704*++*  [Unknown Source/Fire/Smoke/Ocher-Othar;
Vigible Flame-Othez, Coll. Relared, Trunk, Carge/Bed Area,
Passenger Arma, (nder hood, Under Vehicle, Not Lisced; Smoke-
Othex, Coll, Relaced, Trunk, Cargo/Bed Area, Pagsgnger Araa,
Undexr hn?d, Under Vebicle, Noc Listad; Mor Lisced Fire/Smoka-
Qeher, Listed); 705¢+*+ (Unknown Sourcs/0dor/Other-COther, Undar
hood-Other, Not Listed; Trunk Area-Qther, Not Lisced; Passangar
Compartment-Other, Noc Ligted, Under Yahicle-Other, Wor Listed:
Carga/Bad Area-Other, Not Lisced); and containing the computer
search cerms: samoke, fire, Elam=, burn, melc, thermal, and
compukerized variations of cthos= words. HReports were reviewsd
for allegatlons concerning all ungder heod fires or ocher
thezrmal anomalies, from any scurce or arigin, of any
degcription, level, dagrea, or magnitude, ccocurring in the
lefr, or drivers gide, of the engine compartmant, including
fires in the area of che left froat wheel, or lefc front
fander. To the extent that t£he above records r=flect raports
or allegaticns of undar hovd Eires or thermal ancmalies
eceurring in the lafr, ar the driver side which may relate tao-
the "specific components,” two field reports ar= contained in
Appendix Iv-A Cfor the 13%2 and 1993 rmodel year Crown Victoria
and Grapd Marquis and cone fimld report ig contained in Appendix
:-giffr the 1951, 1994-1955 model year Lincoln Town Car
shiclaes.

- Ford has alse included Eield repoerts which describe
under hood fires but are ambiguoys as to the cause or arigin of
ctha fire or whether they may relats to che above-menticned
components, Three repeorts ara conktained io Appendix IV-3 for
tha 1392 apnd 1593 modal year Crown Vicooria and Grand Margquis.
Na gsimilar field reports wer= loacated Eor che 1591, 1994-13%5
modal year Liaszeln Town CAr Vehiclas,

Unlike the owmer complalnts, no field reports which
deseribe full vehicla fires but are amblgucus as to the allegsd
cause or origin of the fire or whather chasy may ralate to Che
above-mantisned components wara locatbed for the 1393 and 1993
model year Crown Victoria and Grand Marguis or 1991, 1554-1955
madel ysar Lincoln Town Car Vehicles.

Ford has also included fiegld reports of othar Eires
or “thermal ancmaliesa”, of any descriptizon, level, degres, cr
magnitude, ocgurring under hood in which it is allagad cthat the
agurce of the fire was other than one of che "specific
compenenta.” We have provided thaas raports i{n Appendix IV-D
for the 1992 and 1993 model year Crown Victoria Qrand
Marquis and in Appendix V-D for the 1991, 1954-1395 model year
Lincoln Town Car Vshiclas as "non-spaclfic allegaticna” for
your review becauss of tha broad scope af the recuest, Basad
oh our judgment, the informarjion in chesga reporcs 1s
inaufficiant te support a decarminacion that cthey pgrtnin to
the alleged defecz. Ws have not provided reports with specific
allegationa of smoke or burnt front brakss, brake roktors,
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;glépers. ect. Chat rasids in che whaal well and not undsr
od. .

As requegted, a listing of che abmre- idenrifimd
reports has been prepared and is provided in Appendix XI.

Lawguite and Clajng. Ford's Office of the General
Counsel [("0GC") is responsible for handling product liabiljiey
iawguitg and claims and copnsumer breaach of warranty lawsuits
againsc the Company.

Fard understands this regquest to only reek a copy of
che complaint for these lawauits. Theratoxs Ford L3 previding,
toc the extant available, a copy of chs complalnc. Upon
requast, Ford alss would be glad to produce to che agency
Ford's angwar to tha complaint, Plainclff's rasponsea tc Ford's
and/or othar parties' dizcovery requests, Ford's responses ta
plaintiff g discovary requents, documents produced in
digcovery, Plalntiff's medical records, police/firs
department /smargancy medical service reports, vehicle recall
history, wvahicla warranty history,. cwner comminicatlons with
Ford, photographs, and/or non-privileged vahicla inspecclona
and axperc reports. '

Based an & rmasonable and diligant sesrch, Ford
locatad ten lawsuicy, 27 claime<, and no consumer breach of
warranty lawsuits potencially related to the allaged defect in
ths "specific componants." To the extent thac the above
records reflect reportil or allegatiaona of under hood fires or
"rharmal anomelies® occurring in tha left, or the driver sida
which may relate to the "specific components ldentifled,® no

' lawsult complainks ware locatad for the 1392 and 1593 nedel

year Crown Viectorla and Grand Marquis or for the 158%1, 13594-
1995 modal year Lincoln Town Car Vehicles.

Foyrd hae also included lawsuit complainca which
degcribe under hood fires but are ambiguous as ro tha causs or
origin of tha fire or whathar thay may relaca to the Slrve -
menticned componente. One lawsult complaint is conitained in
appandix viI-B for the 1292 and 1593 mpodel year Crown Victoria
and Grand Marcquis and one lawsuit complaint {s containad in
Appendix VIII-B for tha 1991, 1394-1995 model year Lincolno Town

Car ?ahiclal. :

" pard has alse included lawsult cemplaints which

daycribed full vahicle fires but are ambiguous aa Eo cha
alimged causs er origin of the fire or wvhacher they may ralate
to Lhe above- mantioned componencs. No lawsulb complaincs wexe
located for cthe 1392 and 1993 modal year CTOwWIL vicyur;u_lnd
Grand Marguls and twa lawsuit complaints are contained in
Appandix VIII-C Eor che 1991, 1994-1393 model year Lincaln Tawn

Cayr Vehiclea.

Ford haa alss includad laweuit complaincs of othasr
Firms or “thermal ancmalies®, of any deacriptlon, lavel,
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degrea, or magnicuds. occurring undar hood in which it is
alleged char cha zource of che Eire was other than otie of cha
"specific components.® We have provided chese regorts in
Appendix VII-D for che 1%92 and 19%) model year Crown Victoria
and Grand Marguis and in Appendix VIII-D Eaor the 1391, 1594-
1995 mode)l year Lincoln Town Car Vehicles as "non-specifie
allagations®* For your review becsuse of the brocad scope gf che
request, Based on our judgment, the infermation in thesa
Appendices VII-B, VIII-B, VII-C, VIII-C, VII-D, and VIII-D ia
insufficient o guppert a detarmination thac they parcain te
the allaged dafect. We have noc provided reportcs with gpacific
allegations  of smcka or burnt fronc brakes, brak= rotors,
E:éé?ura. etc. chat re=saide in the wheel well and not under

For sach claim, Ford is previding, tm tha extent

- availahle, the claimant's medical records, police/fire
department /emergency medlcal service reporta, vehicle recall
history, vahicle warranty repair history, swner communications
with Ford, phocographa, claim-disposition notificacion, Fard
reguasts far information to clailmant, non-privilegsd vahicle
lnepactions and sxpert raperts, Akl the ouner or his/her .
atktorney's degeripeion of ingldanr/elaim and aceompanylng
information.

Te the axtent that the above records refleckt reports
or allegations of under hood fires or “thermal ancoallas! :
occurring in the left, ar the driver side which nay relata to
the "specifiz components,” four claim= ar= contained in
Appendix IX-A for tha 1992 and 19%3 model yamr Czown Victoria
and Grand Marquiz and no claims were located for the 15391,
1954-1395 model year Lincoln Town Car Vehiclas.

Ferd has also includad claims which described undar
hood fizes but are ambiguous as to the cause or origin of cthe
fizea or whether thay may relace to tha sbove-mentioned
corponants. Six claima ara contained in Appandix IX-B for the
1992 and 1593 model year Crown Victoria and Grand Marguia and
four olaims are contained in Appandix X-8 for ches 1531, 19%4-
1995 model year Lincoln Town Car Yehicles.

: Ford has alsa inciuded claim= which descripe full
vahicla fires but ara ambigucus as toc the allagad caude or
origin aof tha fire or whether they may relate co che abova-
rentioned componsnts. Four clailme are concalped in Appandlx
IX-C for the 1952 and 1991 model ysar Crown Victoria and Grand
Marquis and one claim is containad in Appendix X-C for tha
1591, 1994-1995 model year Lincoln Town Car Vahicles.

Ford has alsc included claims of other fires or
“charmal ancmalias.? of any deseriprion, leval, dagres, oC
magnicude, occurring under beod in which it ia allegad chac the
source af che fire was other than one of the *specific
components.” Wa have provided chese reports ln Appandix IX-D
for the 1992 and 1933 model year Crown Victoria and Grand
Marsuls and in Appendix X-D for the 19%1, 1994-1983 modal yealr

ERa2-32%-A 12848



PE93-055 .10 - fabruary 15, 1999

Linemln Town Car Vehiclas as "non-specific allegacions® foT
your review bacauses of the broad scops of the raguasc. Based
on Qur judgment, tha informatbion in Agpendiceg IX-B, ¥-B, [X-€,
X-C, IX-D, and X-D is insufficient to support a datermination
that they parcain to the all=ged defect. We bave not provided
claima with specific allegationg of swmoke or burnt Efront
brakes, brake rotora, callparg, etc. that raside in the wheel
well and pot under hood.

A ligeing of the identified lawsuics and claims has
baen provided in Appandlix XI.

Rasponaive documsnts thak ara privilaged or actorney
work product are raflectad on the Privilege Log contained in
Appandix -XI.

Wé note that the Agemcy's dafinition of Ford includes
Ford's cutside law firma. Howaver, to tha axtent chat Ford
retained law f£irms in connection with the claims and lawsuics
idencifisd above, any flles maincalned by Ford's law firma
ordinarily wauld contain woluminousd duplicative decumentaticn
and taks months co-gathay and precess. HNeverthel=gs, in the
interaat of gusuring the thﬂrnuihn!li of our producticn, wa
_ have contacted the law firms which handled the claima -
identifiad and asked them to provids, to che sxtant available,
coplea of documents produced in discovery and non-privilegad
reports of vehicle inspections and experts. These dacuments,
ro tha sxrant that any exists, will be provided under sespirate
envar in the near future. Ford. understands this request to
coly seek a copy of Lhe complaint for tha lawgults idencified
abcve, sc Ford hap not includad aimilar informacion Erawm -its
law firma' filas related to those lawsuits.

A ssarch of Pozd's litigatieon prevantcion filag
located a single File relating to a apecific ownar raport and
nas bema provided in Appendices II-A.
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Foke princed by JMCINERN oo 17 Cac L3396 ak 67:10:58 .

""'-*‘-""“ii#-ﬁ11¢'!iiii'itiiti'ti'1"‘!*Ii'.i"f""‘*.!‘-‘.".."

From: FFORTEN ~-DRANQQ7

Caza a3gd =ims

LIFLYFy oo:i3:3

Ta: VAREAMCE - -DRAMOON . LCLAYTON- ~DRLANCO
|} {Tn ==DRENAGT RENGLIAL -~ DRI
TEVANER --DERNION JEAEGS IR~ ~REENGa Y
EFRIDALE = « CRANT 0% WLADGTNT - -2 §
JTHO DN - - DN ad JUEHE  --CRBN)QS
m.u"nun:: 49
- QObET, - -DRANJAE
EWELITR - -DANMuO§
FRait, F. J. Partar TEAKT (UTT -29:991
Subjece: (o)
17931-139] Tawn Car FRVC-ITII4~A Iruca Prassuras Awicek Invazeigation
TIRK:
AVT IE4E Chagyis Elsgtzonics: Frad Dercax ui4=13722 [partar
AVT Chamils Enpineaslicg Toa Evemd =}2=338331 Jwvunai
-  BATYy EQan x}1=135512 bBegan
AVT EXIE Bq 1ok ln:!i..lh x11-131129 Tunglisl
AYT Dasign Asalyeisa Wors CaPointe =i9=43514 alagain:
AVT ENE OPFI JTim Gragzizue =31-T$1 Jgrwqolr
SoNE Prod. Tel. 1afacty: william ABYamazyE 2i2-22204 wabraocx
Ray Wawl =i=-47T50 znsrl
Larga Lummry W Jou Nemum x13=04111 joama
Aon Jleytom x1i=14011 zalayton
Lazge Yo Bafety: Jokn Moloarnay x1d~102ATH Imcsloexm
AVT patarizls Enginsering: Ean Grikbiile 213=-116F1 KFeliblé
) Slazk Tirman EfF=411L] c=heomasd
drwg Ltwvana x11=14F0E ‘QaTavenl
THTORKATION

FRTIA lactax: PEFN-2TF
vahiclas identifiied: 11 imiedslly i.um::l.ﬂnd.

aappling:

‘A GAEAl of 0¥

20 addicional wahiclas nrlnll ainze publicacion af cha
inmt!.nun

warTancy clalay ars Ldmctified ia ANI cn tha
FIVY=2F914=A for 1993 ol 1951 Towm Caxa.

Tun OOTE reperca (WIIAALLS & YDUMAAIZ1] wmtion undexhodd li.l.'l
in sesmestics with ths heaks prassoam swiseh

Ia'tu:l.:l pooireed ac 51,500 wilew.

TONALISY apenezwd st 34, 807 milas.

Tha pramrers swibah wes waoufactyrsd by Texas InstTumsacs. The
wwitch was pursbassd is waswsbly wikh the hrake pyoparticning
n.l.ﬂ boughe from hurfndus.

Mﬁﬂl Wiks Thomss {249)847-4320 [NILTTE Indusexias|
II = Andy llcﬂl.li:l.'k (3081 230-3000.

The braks preasure mvitok is a peddbdany mmznrmmg-um

' 3713 6664

;HQDHCEDE'!'FURD




Ipsed conerg) Buner s on
ON-GOING ACTIVITY:

Horm LaPofory gng Clark Thomna will aAEE Witk Sginears #s Cw
l..l.hql'mrf Eq X.cay ony Part an 1372 /1998, TO® Ceaeral

QUESTIONS: (ip po Farsicylay ardax)

L) Mhat is eng Aormal Turrsat io mhg brakw PrasEyyy switoh?

2} Fas cxulse copeygr tandsrr ap Town Car im 1997 o 123}

1} Undar whar Clrstaxtancyy iy hyuke fIuig Tlarmin) gz

) What is phy Tapalp Hl'l:qqr Eor vehinley ThET hayy wxbibiged 5 Froblen

5) Whet achar vililclay gpy this hrake Frasauzy awirch; Mhnt are theip
slucerical eentlqurstionys

E) Ia chig Ilbeh 4119 in camy Lf paE, noc! If wa, What desiey cha
bave hasn Llsplemant o sinze 1993 /1ap3 i

7} Whar fayle <odas apg Stoved 172 shg Erake PERisure gvitah fadlm?

Frod h;.'u: OF - funrigr Ehu:t-n:urd.nu-
Chasais §/p Iyzcany &pplizaciagy (121) g45.3732
3 8 - Mgi) Srop Zajf - Cubizle Igpegy Cax.: 1 LIV

e T Ermiinrs. Gy}
Wit 45 carross SN O Coniysars.

© STEH Takos wht, ¢ o INTE
C T T ANALNE b sustut PRAT, .
@ Nelve GTy fie - MaTs tine Hoowd

3713 6669



ugst Tor Central Lgho ' Lab Reqpest Numoer: 00990410
. ul

Recaipl « Copy alR 13 THESE 103330 Al
Print Oape; Q1044359 073553 FM

ﬁwm SPEED CONTROL CUT-ORS SWATCH

Ra Iniunnl

ey . GREG - 10005 Phore: (110 XI-682  PROFS ID: GITEVENT  Far (313 1907224
Elnmdlw CMH. LA POINTE. NORM - TDGTS Phone: (117} 554-2648  PROFSID: MUAPQINT  Fax (113 207-3253
Send Repart o MO 30087I008S, AVT MATERIALS, BLDKG. w
B Acceg Lozaten: 5100

m Task XG4

e
ol anteirmry: 1 Sampis Mandig: Rarm aftar tas
| & peiibfend

Saurca: Hot speciled Suppliar Code:

i s P TR,  Hiedes e EE R
RUHEN

TRAL. e s o s o e

i
HIGH PRIQRITY - POSHALE LEQAL

QETERMINE CAUSE ’
OF BLRNED CONMECTOR - RADMMGRAPH, PHOTUGRAPH, PRESSURE TEST
OLAPHERLAGR,

EVALUATEAMDERSTAND CIRCLATHY OF NEW SWTCHES.

ATTH: B.LA
RCUCHE - SANPLE M LAA

HOTE. AL COMMUCATIONS/REPCAT, ETC. TD BE DUAL
1 E M. LA POINTI.

R - H
% regen: JU1.31000
Dade SUpoma mar v repant STN4NEE -

Rrpor? Farmatis)”

I -
ngmumﬁutm By, Momon. Jecouslng A, . Phone, S9=47084

memmm Moo
Pmmummu z.n.

3713 2673
ENd2-028-0 13830




-

Deaglas, Charles

Frm: Dwugiay, Chasies

g Friskyy, Damrnbmr 18, 1988 10:36 AM

Te Pariw, Rl Fardl* .

Ca: Sharpy, Robet

Tubjerr: Usage Maniis - Sgwd Cantral Daiethmben Praocsun Switch
Frad,

Tha folowing represants § rough ytage matrb: aver ime:

o o
2 T W) @mn Eﬂ-ﬂ

Ciub . ! JL YA . mwlﬂ'ﬂﬂ
Gﬂrﬂﬂmﬁi 'nﬂgmlwmhl Iuhrqu -lllnﬁu #‘E &
M uk Grand nd Liag -
F emennt FSenes=  FSems=3 - FSaenv & F Senes F Saries— 5
Bronct-f  Brono-Gd  Brongg~g  Bropco=4
- SHO Taurus  SHO Tmwus-  SHO Tama®y
Cavi~F  Cari CapR??
Winld Windll . Wines Wnas Windk
7= Spaston Mov T Faicon p  Fsion Falcan Faleon
. T,i:n 'F feBxplomrri=? Exmiorer E:nlmr-—.!
- Jalig= '”l“ﬂ'“ o “ﬂ“ﬂ!‘r
Pz thep  Voloe : FhArvoifae=8  Emmaben Em;n':;hn-a

L= £ ue j‘fﬁ#-". Nawgaior~ &

To b quils: hones. [ mnk we actonlly have mors of ¢ grasp on S sppleation manx in e MYS2 - MYSS traframy
than MYBE on. Whete you see 77, this means the ectual sianting of anding mooe! yeer it 2 program may be +f- 1
modal year. Algs. il s concarvable Inat g of the MYSH tmelmme, we s schully reenses on rmore platicnma than
what ls shown abaove | 34y this tecausa our scisl Shipeed volunes which & i the ZMU range. would indieats -
sither 100% panstraton for cruise contral on i of the platforme bstad or we any on maora han e kated platforma.

Ona addiional nole. during owr discusaion yesienday, you talued mbout the switch bexwy nat an the Tawn Car, 1 think
| misundersinod tha conaxt of your ciatemant Al e ime of cur dSsouasion. | wis shiniing Sanvesl hot but ugon
furthar refleciion beleve you may heve meant wirsd hot. W this & the caga, | 1M pratiy 2urs e swich i wirsd hatin

virtually il of the sbove appiications. This isaus Gan be discubed furthie on Tuasdey 53 we wil be praperad to
mnhﬁmpwmmmmmmuwmmmmnm ,

Any nciRtional QUESIONE. plazse it £ know ma at your convenhnce. Also. if the Jbave appkcEDAn malk dans Act
Sorne Scross legebla, plesyy byt ma know and | will v this faxed to your sitenbon )

Ragards,

Charkie
Charfla Douglax
(308) IE-IBET {P)

(%0E) S-15M [F)
o-datghied ti.com

=3
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* Hoca pripbtad by GETEVENL on 5 Jan 1999 ak Q@:265:22 .

1"'I'iitittii'iitiiiviiiiiﬁiii-ifiii*i'it'tq*1tittrgtnnr*quiggtrp"..,

¥WLAROINT--DRINCOY
JHCINERN--QRARAOS
ENEVT --DRANO QL
CTHOMASL - -DRBND G2

SLARCUCH - - FORDXRL
JHEME = -DRARGOY
GETEVENL - -DARMAOY
AWELFERI--DRBHOO4

From: FRORTER --DREMGO? Dace and time 12/23798 10:31:18
Ta: WANRRMCEZ--DRBHOOS ZDOEER NG - -DRANGAS )
BESEN - -DRENOD? AEMGLIST--DREND S
JEVANEX = -DERNOOS OGUEL  =-DRBNEQS
JGREGSTR- -BAAKEIS KARISELE- - DRANDG 2

TROM: F., J. Fozter . USAET{OTC -05:Q0}
Subiact: (O] Parkt Analysis

Dr. Al Bapkinn from TI suggeaCs that rapressntatives fZrom Pard seavel co !
Attlaborg, MA via Providencs. BI Che svelitg of Jupumary 3, 19%% for a
full day of analysis an Jeousry £, 1838,

Can some f£ind out Ehe typs ©f matarial used In the sxtingqulehw:z? Thia
will aid in che analynis. .

It vould alse be belipful o updsratand tha venthay cooditions at che
time of zhe aventc. I don't bhawe the date and deanlersbip fyom chis pare.

Thanks.

Emgardy,

Frad Forter Qv = fparter fporterwford, con
Chasais E/E Hyscams Applicacions [113)B45-3 722

Bldg 5 - Mail Crap 5039 = Cubkicle JEQQ4 Cax: 389-s141

L

4713 6078
ERG2-025-A 12883 . ...
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X Hote princad by TPOATER on 21 Jan 1933 ag 09:47:47 .

ilt..ii.-l‘f“u.".-"........._"'"...'t.q-'-li--i'tiltI.i"-"'l..'-."'.".‘

Fram: KGAIBALE--DARMGQS Cace and cimve 01/22/%9 G7:31:48
To: FPORTER --DRBAHOOT

FROM: Ken Gribolae USAET ITTDC «08 5040
Subjecc: () Braks Pluid Quescions

gopper and hrana have bywn uand in beaks ayostems for years nnd T'Mm DOC EWaTE
afl any COQCAXTA

Ragazdn.

Fannath Gribble

Chasuiy Erginaaring

Macarials & Corrosion lnglnil:lng daccion

r+a Pppwarding noce firom c-rnouu_r.--nmnu! 01/21/9% 1LY: 24 wve

To: MHAMA -=-FORDNAL GOOLLER --TORODMHMAL

c&; FPORTER --DRBHOOY GATEVEN]1 - ~DREH DS
KGRINHLE --DRBNOOY

FAOM: Clark Thomiw UAART {OTC -85:00}

Subiect: {1 Lraka Fluld Quastions

Gayla/Magy: Can you comoant on this? It is in refarence to the issue of fiiwa ,
possibly causad by tha Tazas Ioatrument Crxuias Consyal Swicch belng lackad r
ac by WETSA mnd our Legal Scaflf. Thanks,

Ragards,. Clark Thoman

AVT Macrrpiale |Plascicas/Elastomara)

$13-59-411121 !E1d9): 111-12-21198 [(PCEK)

+++ Forwarding onote from FYORTEER --DERHAO0T  O1/217%% 10013 #er
To= CTHOMALS--ORAKAOE * GEIEVINT - -DRAN OO Y

FROM: F. J. Pozter USART IUTC =25:00)
Subjacc: 10) Sraks Fleid Quancions

Twé guaetioth:
s braks fluid conductive? Hoav oush?

Will Eesks fluld yesce wigh soppar or hrass? Will an elacctrie Ziald or
CUuCCenC caAysd & Eaascion?

Eagards, )
Frad Parcar o -« fpareax Iporcarsfard.com
Chassis E/T Jyscans Applicacions (1113 045-1722

Bldg 5§ - Mail Drep 3010 - Cubiclae 1ERD4 fax: 13D-4145

EXHIBIT NO.

5713 1585

FRODUCED BY FORD
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- Mora prinzed by PPORTER an 4 Fad 1994 ac li:ag.yg :

..'1p[rtrIiirlt|t|."'1"..-fiir!IlIi-I-.““i-iﬂii'p..--|..'..*.""*'.

From: DGoWL . «-ZINGOS Qace and r_=a 02/;071595 LT:13::%
To: FRIRTER --ZRANGOT

FRCM: Caspak Sogl VEASTIUTE .1%rd4)
Supject: T/T Tach Inviaew

Aegacds,

CadTax Gasl, Mipazser Zestraincd, fovar Supply,Chasmis & SMC
3ldy a5, MO SO1L, roam 2X019 -

(3L3) 32-7377L, Faxu: &2-140F3, E-Mall: dgoeldford.com

ers Farwarding naza From 3COLEL  ~-DRENQON 01701/98 185:]3 #++
Tar JHEIME e IKANGON

ce: DEOEL -~TRIN00S TOCHOYAN - - DA N OGS

Ficm: Sam L. Cole GEAKT (UTC -0%:40]
subjescer T/7C Tach Aaviaw

JOE, ;4% POLNT PEASCHN Fur IXZE I FREID PORTER. HEK WORKS FOR JERPAK SOEL.
THE M., ACER IN IESE FON GLR CCRG FROCEES 15 TIM DOMOAAN. ’

I HAVE TALFIO T DIXIPAR AND HE GONFIRMS THAT FAEC HAS STARTID A Ll40. THE
TECH AEVIYH JHOULE 3E 3XT U¥ WITH FRED. CIEPAR AND TIH.

PLEANE ASVISE IF YOU NEXD ANY BELD, CA ZAVE QOEETIONS.

Thank You,
iam
Ext. 3135%
BLDG. 2, 23J3) .- MDA 1228 - SCOLELASFORD.COH
*++ Forwarding soce from JHIME “-JRBHUQS  03/03/%3 0¥:§4 s
To: RNEVI ~=DRBHIOS
=1 CTESKE --CRAEBHDJS ’ YARRANCT - -CRANQOS
- wNEME -~wASHOOE ZOEERING- -JKANO)S
FCOLEL  ~-FARNAQS
PREZM: Josaph 8. Name USARLT IUTS -3%.324)
SUBSECT: T/C Tach Kaviaw
Ady.

Chuck,. Saw Gesdlay, and I discusead the T/C underbhoost tach revi=v.,.. ¥
agrasd to hold a kick off/fatrwtegy STypa cesging thag I will lsad chen e
wiil Eand off che l4D £o che sppropriats activity. For a xack-ofl
madcing... [ naed the following Paces [I thimk your disgaveary pasple
Have all tha answarsl

¢ . )
1} hew many %2-3 tawegaf wndarhood firas ars cherw?
2} hew maay scocurrad whicle tRe veRi=ls were parksd, runnineg, uCénawe?
3} haw magy had tha Clre atazG of LHE af vehidle Islaim fhoca's} and hew
masy do wa oot Xoow? - -
4} how many GCrown ¥la/Orand Merquiz fires 4re Shere fgr 72-%4 vahiolaa?

include similar info aw cthe T/C sculf
9] h3w =any hava claims irom either dmalar. (npurance. XETEA, acc that cow

Pire iniciacion was cha grassusa Jwicczh?
&1 saythang wlde you thiok wilil be useful Fd pue a “pax” around &he Tancare
50 zhet w4 can have & ssapingful discussion

mcter No2L-

arig 1237

FAQOLCED 3Y FORD
ERBZ-828-1 12088




L -
Fimaae CECWArd the ingy «hao yOu SAR. .. Thanks

vesagh 5. Yamy

T - dalecy

Fhongr 19-H133, Fax:15-07391. S-Mail:ic .

T a2 P . L ' . B :jneamedford. com

—3-allan: Hﬂ‘-lil::uhn iM17, Juilding ¥ TAKIFager:)13-"34.7803

37131238

EA2-229-A 12888
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eed FPorTR—-
STEVE Remelds
Noes (A PowTe
Tom MASTERS
Tevrrs v 5TR umenwT
A 212 Birsiat s
Aoy Hlelouviir
ek ¢ gloc e

G0 Fotl
Y= 0T
Bice AgRACEYE,
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* Hace plil!-l:'-ld by TMASTERE on 1 Fab 13%9 ac 47:40:3L .

LA A AR R LR LR L ARSI AL JI TR EELNERERRES RN N Y ENY] .-i-‘“iﬁ"'""-t--t-.".'-."

roam: THMASTERS--DRENO0O0Y Qaza and cimw azfg1/99 7115 ig
Ta: FPQRTER --DREIKQOT7

cc: TMASTERS --DAANOOS Tom HagTars RENALIS1--DRENAUS Kob Englimn
FRAOM: Tom Mamte=es OIAETI(UTS -0%:Q01

Subjacsk: '32Tawri Car NHSTA L[avescigace - Sraka Prusaurs Sw.

Frad: We need an iocarnal AVT-EESE Mg 1/3/9% or 2/4/9% with yeu & apwzapiiace
Engda frqm your sa2ction dlaog w AVT-LESE Enges (REnglisl/Mragolr/THasearcst .

Moz would consolidace AVYT-2X352 poalcios paxr rale chat Brake Prrzaaur= Swicch
Plays ia regarcs Lo posaibls rooc cause for Town Car underheood firas.

Plx =all =0es57 ar Taxt Dage "THasters® wikh luﬂilltld MEZ nfmifda:i -~ Thankg:

Fhone 3L3-39-084857, Text Pager 31LT-451-20405, Fax 1l)-3117-31354
$G-2X0024, M.D.-501T7 AVT-XESE-OPD Elect Syscem/EDS YTrk/iavge Car
Tha Road To Succes i1 Ophill, So -
Dut'e Expas=T Ta HEraak Aoy Spasd Recordy.

3713 8708

ERE2~02%-A 12899  ponniICED BY FORD



Mu. Bvidn

Fram: Douglas, Charles

St Friday, February 0S. 1988 11:51 AM

To Baker, Gary; Cague, Bryan; Rahman, Aziz; Rewlard, Thomas; MeGurk, Ay
(4= Fachenie, John -

Subjact PY: Tewn Car Brics Pressura Switch '
i

Charlie

Charlle Dougias

(5048) 336-3657 ()

{308) 235-15348 {F})

cdouglas2 @IE¢om

Frame Shame, Robest

et Frickay, quns. 1999 [1:45.AM

Ta: Dougtas, Chartes

Ca Bavinghanssa, Siwen; Sulbvan, Martha: nnm Fuas, Dord, Eob
Jubject; Tewn Car Braicn Pracwire Switch

Yestarday aftemoon, | wes mquestad to altend n meeting st Ford I regards 1o the Lincoin Tawn Car Fire issue.

Aitandaa’s

Frad Porter, Siave Asimen - Chagh Elsatronks Systermds
Tom Masiers - Larga/Lux Vehicie Systema & Wirag
Stevs LaRauche - Ford Cantral Labs
Norm Lasointe - AVT Dasign Anahymls
- Aot English - Cora Electrical
Paul Stokss - Spesd (cruise) Control
John Meingmy - Largad ux Vanicls Salsty Group
Jos Naml (5p7) - LarpedLux Vahiola Sately Group

Summany

mmllmlmmmmwummmw Ford diai not Nave & root cause to
raply to NHTSA's Inquiry. Strong perception that the firee have ofginated at tw pressurs switch, based on {1}
MHTEA's intamal investigation, {2} mporia trom insuranca invasfigetnr, (3) incident st Marmphila whars vabicla fire
startad in fronl of mechanic and mechanio notad that only the swilch was "buming” (sawiteh was replaced and vehicls
-remed 10 ownar - same iwiich that was analyzad In TI-A)L Ford staled thal the praasirs swich ehauld be -
consicersd ax "guity" untk proven Ireocent. To this point, T has Seen viewsd a3 "coopavattve” but not “proactive”
{Ford ia fooking for our heip as they conaldar Tl the suparts in regards to muitcn issusa).

Fard la concamad that In abnenca of & "rool causs” raspanse o NHTSA, RHTSA will pick the breke ywitch and

" demand that all Town Cars with Cruise Comingl be grounded (recalled]. Without & root cause, contalnment action i
unclegr. Poesible containment inciudes {1) disengage cruissapsed contnal option (high impact to cusiomar) or (2)
fawirg the brake swhah to an ignftion fesd. 1t was confirmed by the oruias control group thet theea la na necaasity ko
hava the brake gwiteh "hot® (12v) at all imes. Bath options are undar discussion.

Althaugh thare ia high atiertion on the brake switch, John Melnazny statad mnt othar components must ba
invesiigated aa wel. Hin commgnts were based on:

Paga 1 T1-004696




- Dila Basa search of aif MY32/83 Lincoin Town Sar Fras shows approxX. 132 Incidants
Data Baze seqarch of al MYB2/E3 Town Car fires with brake swiich kiontifed showa approx 32 Inciderts
- NHTSA has requesisd Ford o inveshgatafrespond lo the fellowing componants;
Brakes Prassure Swilch
42 way connectes [Beasath the Hrake fAuld resasvair)
EEC {Controller) wirg hamess
Faley Pack (cortains 3 reiays {AS Gut olf, EEC, fual purnp} and the EEC diodae)

Ford is now mvestigating o verly ¥ othes lires, smiar in naturs, have ocowrad on ather vehkcle ines that usa this
dwitch. Fogus is on the MY92/93 Crown Vic and Grand Marq a9 they have daniical aystams.

Ford has reguansted an "on site” 75 represantathee familiar with this apecific brake switeh application.
{unstions for T) , .

- What ara ha flazh points for all companants/matarial usad in the switch?
« Am the materisl specs submilted to Ford the sama as the materiz] apec’s used on the My92/453
appﬁuﬂnnﬂ
sz aur DFMEA or PFMEA Identily any potantial "firs* cecurmanceq? .
w it we control our tanminal positioning In production? Any chance for g teerninaly to *shon™?
our IP teating shawsd eny lalures or cancamy (condlmn IP testing reauils)?
- ®2 Arg tharp any matarlal iffaranczas hetwaan tha difrent colizad bases?
= Wheng arg tha anywereigedack g the "many” questions axked during tha analysis at T! Tach Lah'a? -

(stated manyquestiens-were-eaked-primary was-in-regards-i-thecauss of the crisse mark found.on the—
ptonfF~ i
. 'Mut testing/rvastigating is TT doing vtemally, m wg irying to simuiaié any conditiona that varil‘r_a firz /

. oy

-ananlthl hrnlnnmiu-louulduanrdnppli:-m? It 8oy B8 it wirsd ‘hol™ ak al irmag 7=
- Ford wouki S “calor” pictures fram e Evoncling fallune analysla report {connector s}, —

Acllong

{1} Ragpond to sbove quegtions by sary next wiek =

{T1) Respond to Fard request af providing on-site sngineer, prefarably on 2588 —

{Foed) Devalop & Work Flsn 10 support & 14D and a Tech Review ~

{Ford) Ratrieve aciitioral fiekd samples from the Scuth. All componenta identifled by NHTSA will be ~

coliactad
.12 additional swhchss from Heuston (hi mileags, no fine} were ghen to Fred Parer -
{Ford} Suppart mealing with UITA on 212/39 to dlscuss widngiconnacior issues—
: {F?ﬂ}mlhrmﬂhmmtﬁBldgsjhmmhmnﬂmd'aﬂvumﬁym
terrninals {onga

Please contact mea if you have quastions raganding the Imformation above,

Best Regords,

Rob Sharpe
Texas Instruments -
Phone (248) 308-5729
Fas (248) 108.5734

. rsharpa®ti.com
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FEDTIRSES Wh Ldega e gpan 1RSIRWIEMID FAL W), SuBcIRaLag

Az we discussed over the phons Fridey, per your request we loaited ot the possibilitiss
of adding a fase in line with the precsure rwitch, bowever, we think 2 more approyciate
wlution mjgist ba to use & relxy cimenit (schematic stached). Our endetanding of the
application iy that the brake peesnurn roitch is a Gl fin cocmperutt ta it off the eruite
;control if the stundurd beaks lght awitch fails. The braks rwitch therefore only fesds to
be pownrad when the craids costrol is . By placing a normally open relay itt the
civcuit and onty slosing te relay whon the cruise contyn] i activated, the rwitch will anty
be powerad whac it noads to be, when the cruiss control is eosbled. If you are correct that
the kigh current draw is the sraree of ignition & relay would be a botter solution than an
in {ine fuse becmese the relay prevents the high current situstion fom heppaning rathse
then reecting onca it does oceur. 1 you kave any queations, plesss give me & call at S04-

256-3378.

Regardsy,

- Steven Haringhausa
[ ]
=
o
&

5D = ‘95 la:E TRaE3e21T] BoGE . B
PRODUCED BY FORD
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From: Rahman, Azlr
Sant: Friday, February 12, 1008 11:29 AM
To: McGuirs, Andy; Bﬂmm, Staven; Dague, Bryan; Saumann, Russ; Sharpe, Robert;
L‘-hartn Bakar, Gary; Rowland,
Subjact: P !."11
o et e Tmmﬂ'ww% e
wore: r

Chuck Peaka P nr, Towm l.':ur

Ann O'Nel Gl

Sam Coln Hlnlglr Ehdrlul Systems

Maxt Tach Review: Evary Thursday, implles oore buam poap masiing svery Wadnasday.

-Thll'ﬂ!iniﬂlﬁh m tha abllty to implemand, wmmhw
i naxl waok, 83 pari of thely mpular underhood Ares wik be
hmmudmhnﬂ.muumdlthn{mm ks thal Ford will 5a sbie 0 gat 2 momthe Thns 1 implument o

- Thers ks & ol naad kopl coming bk 1o it again snd again,
-Thnm:,n:ﬂ wnmmlhnulw muumm mmmnummmmmw
picture of the swants bre kedwm

= Thare wemn st of “god ta do more”,

- Fred's ¥aterment %Iﬁmmrm maidani ham" ﬁudn‘ﬁnod'm
|mmmmzmmmmm mf:ﬂnwupﬂhm

= Nesd n "rafl" Iﬂﬁrﬁm m

and Ford wi Be intemaly working an 2 sciution for this. | did

not gat a e hltl.llllllﬂlﬂhhl m-znuihm-mm-m
-1 Iﬂﬂﬂnf:l'lﬂ £ will fax N bo Andy todey. Quis & few af the T nclions

have basn lumlunﬂnhlﬂﬂt'ﬂha-.whm&mu
Ih-vanwmmmmaun1mm1hhkuhmmmnhmmmuwhw

m — 11 ! ' ‘ﬂ.mmm“lh
m.p?lod tha- ~TH b Y, A8y at ' Today P,
ﬂﬂmﬂmﬂmm anlﬁwm o Den

wmmmmmmuHMHM|m o comtinua my deld sesigrement for anothed
In-llt. and will svalusts fddnd for further sodensions ol the sod of wasl.

gl Ihm.phnnllpuum Thanks Andy. | fet Ike "Far Fron the Maddening Crowd * ( Thomas Handy ) withaut

TI-001074
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Epstain, Sally

L -

From: Heringhause, Steven [sberdnghausegfernail.me.t.com]
Sant: Frday, February 12, 1969 3:39 AM
Ta: Fortar, Fred {Ford)
Ce: MoGuitk, Amdy: Rahman, Aziz
Subjact Ford Town Car lasua

] LA 2]

PomTat TR I e DI IORCRBGT DL

I':!&,

ALttachad in thls massage la a TIBES ovarvisw dosument that discuszas che
##al Loz the 7TPS. I think thia puts into one dodument apsweza Co asvecal
questions your Eteam has besn asking about tha 77P5 deaigoi{ve «lll mall you a
copy of the report with ths attachmancs cafarsnced in ths report). [ have
alsg attached the schematic 9f the proposed ralay cizculc and a cover lactec
dasexibing the uste <F that eirzsuie. My underscanding La that you did not
recaive the fax I senk to you on this on 2/5. Pleaze zand me n quick small
just o confiem chat you recelved this and youw waze sbls to cpan the
attachments. Thae schemabizs did not scan wall, £t ix'a liccls hard te csad.
Aziz has a hard zopy that can be photeonpiad Lf neceassary. Please farl fras
Eo giva me a call with any quastions you have. {3008)235-337%.

C<FordTCLl>> «<<77ESOvarviews> <<pressnt propased?.ppt>>

Stava Deringhauss

Vo lat { P ol

TI-000135
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Siwven Beringhaney

Deesignt Engineering Manager
Texas Instrumems. Tueg
Anlebero, MA, Q2703

February 8, 1999

Ered,
As we discussed aver the phone Friday, per your request we lookad at the possibilities
of adding a fuse in line with the pressure awitch, however, we think a mors appropriate
solution might be to use a relay circuit {schematic attached). Our understarding af the
application is that the brake pressure switch is a failsafe component to shut off the cruise
control if the standard brake fight seitch faile. The braie switch therafore only needy to
be powerad when the cruise control is on. By placing & aormally open relay in the cireuit
and only closing the relay when the enuise control is activared, the switch will only be
powered when it needs to be, when the cruise eontrol is exabled. If you are comrect that
the figh current draw is the source of ignition 8 relay would be & better solution than an in
line Fase bacauss the relay pravents the high current situation from happening rather than -
reacting once it does occur.  If you have any questions, please give me a calf at 508-236-
337

Regards,

Steven Beringhause

11-000136
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Propricrary Fnforoaation

TTES Overview
I

TT's 77P3 switch family, has been specifically designed 1o opermte ifan automotive braking ystem. The
pressure eavity of rhe twiteh has bean dagigred ta seat Brake fuid pressuse and eramsmit pressure and
movement tq L sersing portion of the switch over the life a5 defined in Ford ES <F2VC-9F524-AA

Bk pround:

The presmure cavity is composed of the hexport, gasket, and three Kaptan ™ diaphragms (called qut as
“peal” on attachment 1.} The porpote of the sacket it 1 poavide 2 Moid tight o) betostn the hexpart
ned the diaphragme. The purpose of the Kapton™ diaphrages it 1o provide s Sexible Buid tght mal
betwetn the presqsre covity and the intaraal compoasare of tha swiich. Furlkerswre, the digphrapms gr=
iniended 1o rransfer pressure to te converter, and hilrw the movement of the converter as preysure Ln, the
presslre cavity (briks line pressare) 1s vacied,

T krvows ways that brake fluid may smer the snstact cavivy of T1°y brake switchey from tha pressum
cavity are i beake fluid could Jask pest &0 Lmpaired gasket seal, or i, brake floid could leak throvghe

damagad or ‘worn out' Kapton ™ disphragm.

The Gaket:

[n Seder o Srotie & Mod Hght elastemeris seal, et mus be proper campreszion of the elsscmer,
suffisieny backing of the alapomer i prevest movemant when pressure is applied, and Gnally e
clastomer must be compaithle with the working fudd,

Fluld compatibility is rpically ectablished by the use of pubfished tables, Thess tables list Euid proups
and general manerial types, Lab testing ks abways dona with the specific fluid that the ¢ustioer has
spoecified far the application alnag with the specific composind fornikated by the selected grdet smpplics.
Ethryléne Propyiene i need Lo the 7775 and Ly suandard throaghoot e industry for seal gealot materinlc
TI hag been using this maceriah in hrake epplications since 8

The guaket compresslon mxpet was chisined From published industry sandards (s0c Packer O-ring
Handbook). Tn \his particular dexign & namdoal grakat compryssion of 24%=as selocted The depth of the
haxpart gland shown ou attackment #3 conizols thie etibois. This gland dlwexecion it cor i the
hexpart st the Umas of manufacmeing. As 4 result, this dimenglon in eombination with the gasoey
dimenciant determines the fionf gasket comprecsian whes the ssembly i3 crimped tagreher.

Lasty, the movemant/position of e gasket when pressurs by epplied oot be cootrolled and restrained,

This deslgn accomplishes this by selecting the ourer diametet of the gasket to be alightty saller than the
inner diameter of the gacket gland of the steel plated hexport, Thirefare, the bexpatt pland peevenss the
gasicet from moving ootwacd when high peeysars [a applied to the swich,

Tha DFMEA owtlines the types of testa that wern sclected wind ron 1o confirm: thext a1l of thess parameters
are sclocted carmactly. The reynlting design wan exposed (s tast conditions that, wera inteaded \a duplicais
acual sppllcation conditians, and bn soma cases go beyond the intendad Ot wa Rilure. Sec the DFMEA
Document rumber $03794 and cusiomer specification R3-F2VC-9FP24-AA . Sgecifically, bun testing,
impulsa 1earing, and tharmal cycls wsts were perforred v confin that the gasket pecforoed sa intmded.
The specific demils of these 1=sta ind the results cin be seen in the PY tex repart munbers ilsed balow:

{copies can be provided on rquen).

TI-000137
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Teqt Renort ¥, TISwitch Pan oumier ___ Year Tested

L PL9LA4E 1PEL2-} 1991
2. PSS TTPSLL-1 1991
1 PSR . 7IPSL 1992
1. PSM2R0 7TP5LE] 1992
5. PSAI TIP5L3-L 1961
& Fas¥IL TIPSE 6| 1993
T PESNM TIPSLA-1 1962

Casket-manufacturing acomalles caa be produced from oot of spee gaskels, contamination of the gasket or
sealing surfices, and ay 2 result, mey cooes leaks warly in life. In ardee v protect TT's customss supaly
chain fom gasion-manuficnering issoes thene ant severa] prevenmtive actions it place. These actiany
ingluda bair nets, peotectiva unacks, and clesning proceduresy far e equipment 1o addition, T's

e oed assembly equinment has seosert o dewcticd preseace and edenaton of the gacie! and the 3
Kapton ™ byers. TT's cumomes retwmn eatey indicated by pas remuen and aralysis reconds are Jess then 1
pp@ (ona leaker yatorn Ln 5 years Dom mpster cylinder beak taxting).

Kaptoa ™ Diaphragms: -

A preysors gwinh diaphragm turst genl e pressurs cavity, transmit poesgars forces by the corrverter, and -
follow the converter motion without significantly affscting the switch calibration poims. [n addition, the
diaphragm mairerial must be resisiant o chemical attack by the hrake flald. .

Basically, & single piste of Kapioa ™ in (hlg design consists f 1 0.003=lnch thick polylmide flu
Laminuted on both sides with a 0.001-inch thick FEF Teflon flm. The polbymide Blm has the ahility o
sireth without breaking (Straims oo the order of T0% befara popmes), ind the Teflon flm i+ compatible
with a wide rangs of chemicals. As n result of this layered construction, Kapton ™ was setecred for its
ewchanical snd chemical propertics. m.nmm%mmummm
aoplications since 1SE]. w tid application thres staciced Kapton "™ Lryers were nsed ax the disphragm
seal,

To conbma the correet materi) wa selected fov thin applicatioe, we rafer to the DFMEA. Specificallr,
mm*:“mmmmwmmmmmwm Sloce tearperatara,
 chentical exporars, wnd sress levels all affact the lifs expactancy of the Kuprtoa ™ dispheagras, additionat

\eming it commonty done. A typical impulse test wnold inchude pressume cycles to 1430 pei, constant
emperatipns of 135 C, aad & cpcla eaie of 120 cyclag/minetn. Depending om ihe faciors Ested sbave, the
Life expectancy of a TI braka presers switch cna vary, tat cypleally & sround 1 miRia cycles which ia
well shave the 500,900 cycles spocificd n the Ford specificaton (EFFIVCAFEI4-AA) {See Lifs
Testing to Fadlam (FAMR14)) :

In sddition, contlmmed conformnce teting has beea oogoing Eoe many yesrs M TL The parposs of this
testing L5 o confire chat the sompoesnts, materinly, and processay huve remained suble over Hme and
that the design inienk is consistently being sclieved. See suached [P mports which coafirm [00%
successful passing of all tesis defined In the specification.

Marafacturing & PY anomalis soch 24 pinished Kaptoa ™ can affect the Kapton ™ diaphragm seal
perfoemance {se= PFFMEA Document ¥ 503331), Materialichemical campatioiticy and sresy/strain
concentrations can alsc cause the Kapuon ™ disphragms i fafigpue. Sea DFMEA Doctiment number
303796. In order to varify the cormet design parumeters weso salocted, tha swith wis subiocied toa
tramber of 1ests designed to simwlale accelerated life texing of the applicstion. See PS reporis called oal

TI-000L38
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above. Life tyiimg per the costowmer ypecification (ES-F2VC-9F924-AA) hus shown acceptable
performance. .

Typically, Kapioa ™ faligue accurs well gver 9.5 million full-scale presure cycles in our history of
simulat=d and aceslerated life testing. When Kapton ™ fatlgue does occur, there are vignal signs of de-
laminaton, crockiag, and embridement Th:l(apwumdhphmuhukm Arst in tha amas of
higheat strest and ar strain. Typically, the Arst eglon to show hreak down Ls Lhe circueferentlal arss
surrquostng the convaner buron. See Endumnca Test (report # PRSR/53). Apain, diaphrgm life

- depends oo stess levels (pressuce sagnitade spplicd), enpecyture, and chenical expogure, The above

* memianed texty were condueted in TT's Life Test lab with celatively comirolled conditions.

Warer hias besny thawn (o accelerate the aging of the base polymide. Water cxn be introdicsd la rwo
known ways:

1} By entering the coptect cavity via the clecrical conmectar
Ir By being in sobutbon in the brake Muid and enrering the switch via the presoare post.

Wien water eoters the coanector 1t will “age™ the Kapton ™ diaplragies and makes them tpper as though
thay have reached the end of life. This conditlon Lepvey viowal cloes. Clasgic dgns of chemical arack of
the Kapion ™ include de-lamination of the Teflon from the tse polymide bave, ambrittlemen, and
cracking of the base poiymer. Se¢ Endurance Test (report PS9%/53).

Authoredt by Bryan Dagze. Cail Andy Megulrk or Bryan Dagne with guestions.

TI-000137
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77PS Overview Appendix

Pressure Switeh Crozs Sectlon

Hexport Print (TY # 36900)

Gaskeet Print (TL¥ 74353}

DFMEA for Gasket and Kapton Seal

Life Test to Failurs Test Report (Weibuoll Analysis)
Customer Specification (ES-FIVC-9F924_AA)
PFMEA

IP Test Reports

Endoranre Test Report

N N e s

TT~000149
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Jos Mame
Johin Melnemay
Frad Gaynier
Maleoln Lunn
Frad Portgr
Will Dieon

Tom Mastars
R. Englahk

Jon Katad
Steve LaRouch
Clark Thomes
Nom LaPointe

Maating 2-12-1999 wf UTA, 1:00pm at Cantral Labhamirdas, Small Conf. Am.
Subject: Conrector F2AB 14A484 ADA

Aganda:

JHREME
JMCINEAN

. FQAYNIER

MILUNN
FPORTER
WDIXON2
TMASTERS
RENGLIS1
JKAFATI
SLAROUCH
CTHOMASE
NLAPOINT

E’.;I; Kulkami, LUITA
Fadivay, UTA
ACHT dre

1. Oblain drawings for FZAR-14A484-ADA connector & componants kom UTA, -

2. Oblaln componanta for sbove connector [ & ﬁu}.

3. Qbtain and discuns FMEA

4. - Discuss ssafing detaia & history of abave cannactar.

g QOhbtain the visual aharacisrstdcs of: water, brake fiuld, or other matarala that

could gntar the connacicr or the wires.

B. Dizcusg assambly dificultes to ssal Joint,

7. Hand off 10 press. awkch sssemblles 10 UTA.

B Cavelop game pian to dis-assembla and axamine the submitted connscwr from
Racddick veh.

il {48484/ ndhnp

2%
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FEB 12 "9 14:08 FR CHRESIS SLECTRENICS 313 398 4145 T0 SiS06TI74E 5.y

k¢!

rf"*!ttli-i'II'!!'IIiittiittiltblliiiiilitiilut.ﬁjtiiti.‘-iitfiifuapyp-

- ¥ate yrioced by FROATER oo 12 Fub L9%9 ¢ 17:02:92 *

--rcvii---iwttti--.-|-|-il-r-tiiitt--i'iliiiii+¢i+i-rriiiit-‘1-t-wu.l---

From; DGOEL,  --OREN0OS Date mnd =ince d:..f:l.:.flll STeiN:L¥
To: FFORTER --DREANADY .
FROM: Daapak Coel UEAETIUTC =48 .94)

auhan:: TOWN CAR INVIITIGATICN
Tead,

Frem ao lofzascruccuts peloc of viqw is chars Anyeking thae iy noe Baiag dona
I thought wa Rad a full Cipa task force working op chia Alraady,

Call ma plx.

megardn,

Daopak Coal, Hankges Restraints, Powes Supply,Chassii & ENC
Rlag 45, MD 5011, room AkELY

{313) IX-7STIL, Fmx: £2-14883, E-pmilr dgoalefard. com-

*is Forwarding soce frowm SCOLE]L  --DRENOOS 402711788 17:41 wes

To: TOOWOVAK--DRENO0S DGORL  «-DREMIDS
csr CWILEOA2««DRRNADS
From: Sam L, Cala ) | OEAXT(UTC -0F .04}

Subjact: TOUN GAN INVESTIOATION
JUsT A EEAD'S TP,

E JURT LEFT THEH TECK REVIEW FOR TOR TONWE CAR NETAL, THVERTIGATLICON. TRIS
IF VIENED AN A SEAIODS ISSUER AMD FORD T8 LATE 1IN RESFOMDING |(FACM
NEIAR"3 VIEWTOINT].

JACK PANETS EEQUEATED A “‘TAAE FORCE™ BE PULL, TTHE o TEIR To MHAKR JueN
WE 1) BETARLISE ROOT CAUNEN, 1) IDENTIFT WEICE VERICLES AAE POTENTIALLY
APFICTED, 1] IDENTIPY COREECTIVE ACTIONE AMD 4) DMMLBMENT T2Y¥ AcTICOND IN
TER FIELD. NETSA WILL BE IN MEXT HORK TO NERT WITE Af0. ANO WILL ADVIAE
TEEM THAT A YASK FORCE NAS NEEN STARTED AN WE WILL RAVE RESULYTE IN 2

TT-002050
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t,&-

_Wnr lap- Bra Swi

Root Cause Inmhgatinn—

Identify flammability characteristics of switch :umpnu:nts
- AVT EESE Materials Engineering

Identify switch contaminents in parts r:tnrned from the field
- Central Lab anatysis

Identify potential source of contaminanits T
- Central Lab analysis | =

Identify potential for and possible sources of Internsl brake switch leaks
- Central Lab and Texas Instrument .

Identify poteatial ignition sources during switch operation/malfanction
« AVT EESE Chassis Electronics .

Simulate potential switch malfunctions iu a laboratory environment ta
evaluate the potential for ignition
« AVT EESE Chassis Elecironics

Collect additional field samples (inclnding connectors) for laboratory

anafysis
- LVC - Safety

TI-002051
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FEB 12 '59 14109 FR CHASSI1S ELECTRINICE J13 230 44T TO HMEIEIT4S P G429

Root Cause Investication Tasks

What are the combustibles?
AVT EESE Mazterials Engineering

Are the switch materials compatible with brake flud?
by 211899

Are the switch materials compatible with brake fluid in an electrie fisld? .
by 211899

Are the switch materiels compatible with brake fisid and contaminants?
. by V1808

Are the switch materials cornpatible with contaminatad traks fluid o an
slectrio fiald? by 271899

Flazh points for ail materials? by U189

What is the differencs in the base materials that Iook different?
Texas Instruments by  complete

What are the ymterial call-outs for 1992 and 19937
. Texas Instrumeats by 21889

What are the eantaminlntu in refurned parts?
Central Lab analysis
anlt: of Meaphis part analvais ' by 218099

Ragults of testing with corrosion simulbation?
AWEESEME&WW complete

g Bfack corrasion nmld in lab on virgin parts. Given mlabjbrmdwb

T1 malysis results of the Mamphis parts { creass mmhm_ﬁlllhﬂ#ﬂ.ﬂﬂ)?
Texas [nstruments by 1859

. Ralment 17 A1N9%
' snmam e prioted 10:11 AM
t1-002052

* ERRZ-92%-A 1ZBTT
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Y/
What Is source of contaminants? .
Central Lab anunlysis by 2/18/%9
What causes brake fuid leakage? ~ By224/99
Central Lab and Texas Instrument
What does TI DFEMA say about this Sxilure mode?
Tms_bmm by 216/99
What are T1 in-mc&s test filures?
Texas [nstruments by 169
Daes the event accer only o vehicles with ABS? )
LVC-Safety by 21899 .
‘What heat source(s) start event? .
AVT EESE Chassis Electronics -
Analysis of barness pig-taila
AVT EESE OFD by 2/1889 -
Recreate Event in Lab
AVT EESE Chassls Electronics
What does it take to start an event? by on-going
1f 2 switch is contaminated can jt start the event? by onegoing
Switch wish clears Brake fluld insids is being mnuamd  for increaze In
lzakage current. -
If current i3 stopped does combustion stop?
Collect Field Samples
LVC - Safety
Collect Brake Presnre switchas and spead control servos with bmnesses
attached, By 2229%
.. e et 00
71-002053

" ERRZ-029-p 17878
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%,
Miscellaneous
Can the switch act as a flase?
Team by  compiete
Ne. ) .

Could a fuse (e.g. 2 amp) be added i sertes between the stop lamp fise and
the broks pressure switeh?  Foifure parameters would hove lo be laown,

What are descriptions from AWS and CQIS?

| LVC-Safety by 21899
What are we seaig in returned Speed control modules (FRACAS)?
Visteon Speed Cantrol by 21799
Provide colar phatos of Econcline?
Texas Instuments -~ by . complete
There are na color photes.
210m9
S. Relmers pugp d of 7 erloted 10113 A

T1-002054

‘ERZ=029-A 12879
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ontainment / Corrective Action T

Competitive Vehicles
How is switcth packaged?
I it always Powered { HDT_ALL_TIME) ?
Are the conticts apensd whan pressure applied?
What is fuse mit?
What is befng switched?
iz it & redundant seitch?
: AVT EESE Competitive Analysis Ly 2/24/99

What does Speed control FMEA say about Brake Svitch ?
Visteon Speed Control by  completed
The Brake Pressure Switch (Deactivation Switch} coupled with the Stop
Lamp switch are caiegorizes as “Automatic Deactivation®. The FMEA Hsts

Automaifc Deacrivation™ as current dexign control for 66 different potentic!
caune’ mechanical falfures. .

Broke Pressure Swirch (Deactivator Switch) (s one of the most important
safety features. .
When was nen-Pressure actnated switched introduced?

AVT EESE Chamsis Electronica by  complared
93 Continerval and T/Bird were first o use it.

Is the Clrcuit drive bi-side or low-side? . .
Visteon Speed Contrul by completed
Clrcuit is low side driven. _

How does spead cowtrel use this switch?
Visteon Speed Cantrol - by  complated

i. Broke Pressure Switch providex alectrical power to the speed camtrol
sarvo clutch circult The chutch clroudt needs to be ensrgized for the serve

motor to pull the cable.

1. Switch provides a recindant meihod of rensing braks agplication
indepencient of the primary system dedctivation mode; this is a SDS {SC-

0003) recuiremtent.
| 1w
St aghl i 3 0

T1-002055
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e Signal from the stop lamp switch is primary deactivation mode for

braka application.
* Linder “hard" braking condition; Brake Pressure Switch provides

rm‘undmy brake signal to the speed contro! logic (similar to sop
lamp switch signal) and disconnects power ta the cluieh cireudt:
causing the spaed control serve pulley to immediately return ta the
Idle pasition. Note: Under normal braking conditions, onfy the
stop lamp switch signal cancels speed comrol operation

Do all Ford applications use switch between fose and load?

Visteon Speed Control by comple
YES :
Do all Ford sapplications have switch connected to HOT-ALL-TIMES?
AVTEESECPD . by 1899
Can Brake Pressure Seritch fanction be removed from power feed ci rcuit and
placed in ground rveturn circait?
. Visteon Speed Coatral by complered

1. Would require redesign of the sperd comtrol elecironics.
2. Additlonal isolated ground circult is reguired.
5. From FMEA position switching tha ground eircuir ix not ax gaod as switching
the B+ faed,
o With a grownd return clrcuit; short to ground (fault) it would override the
dezcrivation switch.
¢ With the current power feed elrcuit; short to gronmd make the spesd
control system inoparative, A short to power is requirsd to overrids the
- . deactivation switch; much lowsr potantial to occur.

Why is this switch connected to HOT-ALL-TIMES?
' Visteon Speed Contrel by complered
Because the SDS requires it to be connected (o the sams fuse o3 the stop lamp.

] LL &) o
. :'rwmm: e primted 10:13 AM

T1-002656

-
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What iy SDS requirement number?
Visteon Speed Contral by  completed
SDS (SC-0048) starer: The stop lamp switch and recundant deactivator
switch must be on the same fused cireuil.

It it feasible to disconnect the switch a5 inuuediate containment?
Yes. The customer will not fiave use uf the speed control

Is it acceptable to Jumper out the switch at immediate containment?
Visteon Speed Control by  compimted
' NO.. Weuld eliminate an imporiant tafety feciure of the spead conirol -
sysiem, The Braice Pressurs Swiich provides the redundant meihod for
sensing brake opplication independent af the primary sysiem desctivation .
mode. This I an SDS (SC-0005) requirement. .

Eltmination of this feature requires the concurrence of the O(GC, L.

i-

Other recommendations for inmediate containment?
. All by on-golng
Add fuse between the stop lamp fuse and the brake pressure swirch?

Felmars 7ar1 e
5 P pelaced 10:13 AM

. NPWORKSL das
TI=-052057

we TOTAL PRCE.BD =

ERQZ-229-1 12032
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. Note primzed ty FPOATER on 32 Fb 1393 &5 37:04:l7 .

FFFTFYYFN
MR L L T ey Y R R TR NN N LA Ll R R R T T

fram: LiS¥SILo-.Z2gN0RY Sate and Tima 33/19 88 17 4541

T2 IA4IMENS-..ImENagY
3 FMORITA -imawng?

L EART IUTS 2901
24022y Taats

I=AVE.

I yoc your 2otd snd will “a an veasatlad Easss ras ehraugn Wednesdavy. Hare'n
tam LnE3.

Tha mire I shick about this, the moEx I thiok 7T agtivaClon xay 24 il
TSN ANLIAM.

T am naz w24 of cha arder of 34a 2hings connectoed and SNat zan nflcance
che Low fraquency amplicude of the signala. 2uc che shart sngway ia Eo
wEiouseiE 2or B-150 Sar and sample 45 1 KHz ar wars.

fosze = m 200 sure &f whave e piaddure ewibeh L2 dydsanlically zradected
THIL give yoOUu QTAFIUIAEN AGC neled wod ssates D do knew.  Tha wusiie asa far

zhe m~zzch would be a3 ha coAnectad Seswaan tha HOT and the prop valvy, whesh
=3 whers T chiok 18 ie.

TRis ;¥ she iow Srequensy esmponant of Tha sigmal, It11 tald aocut A
=ighe fraguengy componanc fupirer doWm.

M - HCU MODE

¥ax:sum Fre-ddura - .73 Ear

atnzaved by Satting caxipum vacuum 'high sevring sagine and suddeniyv Tizue
tnraczlel ctSeo standidg oft cha pedal et hAed 4F you can. £ dents Samemsas
1418 =uxber vary well it mught be as Law am “:30 o¢ aa high aw 222, It 4l33
Zecands P YOUE Lag Strangiih.  THLd LyDa of QrEsEUSE LM VEEAT PARE a: zhia
msds. Far Thae gap, tha driver will ypically apply «20 =ar end vacy FRELLY
4x=nq4d 53 bar.

NS - §ASF VALVE HODE .
Szanding S21ll - Same as MC predfaurs - 188 dbeve.

A8 Maxzsape - 110 Bar

TRas i1 achaavad by loading to GVW and parforming i ABR gfa2p. wou =ay fino
. =kad wou aze medal affort limized, not oimiced By ABS goncral.  SRU R PEIRSY
rare tc et Ehis high of praswusd 0 ihin sode.

TIE Maxiwys - TIADG Bay

Tnig i3 & good candigach. On this vehicls beciusa sha HOUY hag T3 pump

sugaugh zhe prop valve %o de cne Braxas-only CIRCTio0 <ancrel, =he Fressules

caming ouc af che HCO goc very high, TE4 pEANELEY r-lu#_w;u ae -am puap _
YTRY CFTEM dictaced tha paak presgura whigk gauid de dmveispac - not chm o
—anzrsl - put asarher way. beIaufd the PIABSUT4 AR TiA 4Ar Brixe had T2

TeSSZALm che enEise POWEITEln i@ ARgiAe iSceTveAtionl and gudR shraugh

& Grof vAlve, Lt wWam often passzble $3 driva earaugh Sf=e TC - ShE ANGIGLE

rauld zverpower NG Drakes, even I3sugl very RLAR pTRIsused waI® 24.85

ganazaze+d ac whm HEY. The neiks dursaqg T& ag=ivaczam in LOAES lgp-::ff:ﬂ;l
gl 4y Zagandeat upes =hae arassuce celad! valre Fpaning pULEL. §a om

3713 1388
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FrAFure Taliaf wgles valld gos SSangad a faw o tiTas SWEIT Tha yaarg aa
;+ff:f=4n=| Yaq daccofized €3z WO, AL30 Tha TalacasSd =o the prassurs
LA valvas e farzily LoTye . & estal af 4T DA, AD Thar ziTa T balianvg

TR Fraddves saliaf walve Fredaure mughl De dayehiess Sram 39 52 139 cas
IMpefding O FazzecIlpaET TAriAIion Ind tihe 44BLgN Janaration thicT uay
diraad ypon:

T ozan aghiave chie dasiasc by Jeti:ag che eaar Jhasis 2l she azzupd

tind FuIting chd oaf {0 dsive. S4C woca She thTsciie RATE, SuT nGT A3 Rara

1 H yau drive aug of Efirac gaar o fascar chan "L mph. I vou maincaca

thiy for a whala, the charmal model co procec: The rear Linisgs will

Ei4d2Ia CNA TINETLon Cenatrol. Yoo will chea awad fo Wit Izr zil4m z=

Tael, a+fare ike Juncsion will ke riensblad. Vou cap d-azac ¥ AIIeIETine
the CICLIAG TiAe BY STuLALlg (without braxing) at about 40 opa.

TyriTal drivara can ;-gulqskr gak Righ prassuzes tn chiz sode.

FACY VALVE - RIAR 3AAFT NODE
ARS Maxlrmum Prasmura T 70 Dar
“akd 2a OV and Aarfaerm an ALY ITOP af maximud padal +28orc.

T8 Maxgimum Prevsvee CL90 dar
Thta poassure laval g serengly degandanc upon the pressura Feljss vaLvs
l#vel - fam ahoave, - .

$Tanading Sc:l
3ama aw AR Xaximum Freyiurcs

Hegb ?régusncy Cantant

Sha RLIR SIaQuUARCy S2OTHAE RAS WO pAEGA. T2 OU ASe 0L 2 AdY or TradtaEam
SomTyal shera 9 praciically no high fragquaney COAteak - Zas ffedduse L4
maduZazad ae <10 e, This 13 vasically Llim:zzed by Sacstar z#3porss TiTe8
Angd rodganile Jampealag 1n whd AAS arifices.

High FraJuancy Content Dus To Coneral

Juring AEES/TZ svencs the prassure L4 chinged in quick wreps. Typlically
1l will zpsreasa by TiC Hagp i 4 Jew Alliiseconds, aod cthia Type of
sanse ocsurs ahouc eresy L38xre.  Tha prediurd will de fejee BY JBcoul
Zaz aveIy 190 o4, ThEZe cAG S quals 3 bt 3f varsekicn 1= Ehaas

=serd. buf LioEs are pratiy Iypival. Actuslly the aumbasy © oansignes

oawdle s

wize far ABS, swap “Lncrasza” snd “dacsrease" for TT aciivacign.l

Aigh Fregquency Contane Jus ta Bhack Haves

Thig LE A gecondary a'facs froam che consral.  SAfRTALLY LI LN YOTIEC Ciga%
2% ina oublal &F Ehe HOW. T2 i% daspamad and diesipacsd iie fuzchar you
Fe2 Jram the RCU, The diock wave L6 ganaraced fram che eysiical pulssng
2! sag punp ad wall Ag cTRe gudden changes L pressurs whaz & dolencld

va.ve LF EINAappwd opan 9¢ shut.

The amplizude of thiu cac be veally big - I kaven'c locikad a& Lt LA Ehis
generallaam unit for & faw yeacs. But I GRank IRCE adpuc 0 Ja¥ FeaN-gRAK
2ight 4E tha HGW. fe will fall of! as you mevae Hurched away from che HCT.

TRa fsejyusney L3 practy high 4nd I think samy SOAponenCE atw Abava Ehl i %Rz
VAL, Sub Fou tad 3u% A very geod idea of she dizcurSanmces DY sanpiing
ar TLe=HZ
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From: SLAROUCE--FORDHAL Sace and cime 03/02/79% 11:56:2]

To: FPORTEE --FORDMALL Partar, Feed (F.J. WLAFQINT - =TCROHMAIL LaPoince, dorman
SRETMERS - « FORDMATL Raimors, Sceve (5. I2080423. EXTUAMAL 'A. -Rahmae'
SMECARTY - - FORBMATE, Mefarthy, Snaut (3 SLARQUCH-. -FORDEAL LaRouche. Scave (:

from: LaRcushs, Scavae [5.]
Subtees:

W have Cound cthrew awicchas ¥o far (ingluding thke ona %o bw analyiad by tha
dzi Lab), Ehat will nor opea aleserically whmn dise is hangd ro snap under
application of air pressurae. I gancclonad sfw of chage awitthes and Egund
what apDears =a be waear (it avaparatsd rathkar guickly ac roam Eampl and
rorrosian product. I faund chat the creosfar pin has baan stuck in place hy
the corrodisn praducca. What Ehis maans. im chat awvapn iZ tha £isc anapy,
the piz will oot pull back, and the conticts will paoe cgan., Hone of chasa
gwicched showsd avidence of diaphrigm lsakage on the-casc scapd. -

dcave taRouche [ SLAGCIRCH]

Macallurgy Sectica, Cemtral Laboracory. Room 411

1311) EAS-40TE 2 {311) 133-1&14 FAX
Hﬂ

3713137

ERb2-825-0 12808 | . --- N




e L L L

- Wote prioted by GSTEVENL an 10 Mar 1989 at 07:12:33 .
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From: SREIMERS--DHRBERGOT : Data and tims al/a T E
Tor GITEVENL««DRGNOOS . /98733 28:08. 39
ec1 SLALGICH - - FokROMAL FPORTER --DREBOOT Porcer, F.J.
FROM: Etawve Raimarg " USAET ITTC -0%:00]

suhjtcti RE: Town Car Testlng

Grug, the brakse clsaning f£iuid should he chacked for contencs thakt may ba

Exl Eo the B9 awikch. Ac MEG lasr wask I aobsarved =he pechanlc u:iug?in t:aiT.
an the magcar cyclicder rosezvoir sxterior and Che aras arcund tha BF awitch wh
ars the brake fluid bBad besan deipping. Sxylats source? .

Stava Usimars building 3 3ECOA
AVT Chasaia EfE Oyscam Applications mail drop 5011
39-01188 EREIMERE srniparzdiord. com fax 319~-031184 T

*=¢ Forwarding note from JMORRISE--FOROMAZS DI/OAS39 10:31% wr»
To: AAEINERS--FORCMAIL laimers, Steva {F.

2 JGWTADAL--FORDMAZ Owledalla,. Jom (J.

From: Mereis, Jehn (J.M.| i

Sybjace: RE| Town Car Testing

L Juse FTF 17 cast files eo you afdd 1 exaal chaat d;unrihinq the tmat runs.
HPMG will ery %Ta parform the low mu tastiog on Tuasdmy moralndg. )
The brake parts =lsanesr ¥ is

FEAZ-ICHLO~-AE

Ford fntarnal Raf. B ix
147124 .

John Marris

Michigan Fraving Ground

Phone: 310-754-A770 Fax: Bl0=-751=-B858
irorrisdetoyd. com '

----- Qriginal HassmgE---~-
From: Sceve Rmimera mailto:arsimacasgw,ford.com
fant: Jacurday, Mazch 08, LP#9 §:41 MM

. Ta: Gwisdalla, Toa

Su: Jmorrizteomil.foxd.com
Subiect: Town Car Testing

ﬂﬂl. , : .

I Hill nasd Borm "ast rupm. The 16 dacs sats I have mo Far £5 not have much
ABS svanc daka. The tranaducer ant tha HCU must ba chezkad eo be abaslucaly 4
sars it i3 connected to the Props=valve chat has the Brske Dressurse ewitch. I
naed mome durs from a law mu surface so Ehat the rear hax & long RES sveat.
If

thiy maapns testing on soow thea I can do without che f£ifch wheal channsl sc
you den't hava ko ruin it. I would like to gas two &aka sabr run at 40 mph
an .

lew ow. If the daca looks good I will probably reed 31 mape slallar runs.

If usipg & spllt mu surface balps go abamd, buc be sure che low mu is on Che
brake sids thac has the brake prasiurs switech,

Stoe Balger SRALZERD. LTy

EAR2-p2s-h 12088 o 12 8086
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SUMMARY

n

Do Tress A Paye S
Canrar?

Aqﬂ 5#‘*’#‘-&} ?

Ravigwed 65 92193 Crown Vie/Grand Marquis reports of which 48 were

catwgorized enging uninown, engine off and underhood,

of the 48 reports:
30 out of 45 are raparted enging unknown.
15 oul of 48 are raparted anging off.

Of the 30 vehicieas reparted with the sngine unknoawn:
9 ars rapontad to be unknawn probable causs.
4 are repartad to be the altenatar as a probable cause.
-— 3 21¢ repoctad to have tarted in tha front of the car.
= 2 arq reportad (o have stasted in the keft front of the vehicle,
== AW re0ovted to D the Braka boasier 88 a probabls cause
—1 is reported as brake light wiring touching brake fuid,
= 1 slactrical short,
1 heating syaiem
— 1 cowl drae ,
~—1 mastar cylinder
— 1 wouid not shifl out of park,
1 rupture hose.
1 STarting sysiam,
1 dalta PFE hoss bumad.
1 av comprissar

Of tha 16 vehicias reporind with the engine off:
7 ara raposied to be unknown probabla cause.
— 2 aza raponad to-huve started in (ha laft iront of the venicle.
— 2 ata raportad alactrical as a probable causs.
2 arw raported el nas as a probable couss.
1 is aponted &9 the ual pump relay.
1 s reparted as the sabern
— 115 rgportad as tha brake pressure switch.

4 -summary oy Jhalal, ¥(05SIBY. created JATE, vaond, page 1of 1.

3713 1894
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Shaun MEESARYER 30T o <o ndgntd

From: Shaun Mccarthy -

Sant: Monday, Macch 15, 1999 6:10 AM
Tai  smécan)Bgw.ford.cam

Sublect:  SIT and brake gwiteh dvarhesting

Regans,

SHALN McCarhy_; ERL Room 1338 Wai Stop 1171

32-21385 FAX 3Z-31129

** Forwanding nate tom CSTEPHAN=DRANGOS OAMQSS 11:42

Ta: SREIMERS-DRBNOOT FPORTER -CRENCO?
SMCCARTI-ORENOOS Shaun Mccarthy EBICKAFU-DRANGIS Ed Sickafus
JOOSOALL-ORENOOE lames Oosdall MFREELA1-ORBMO0E Mark Fresiandg

MEMITHEO-DRBNIAT KAIEELO —DRENOGS Kally Ajsila
CSTEPHAN-DRENDOS Cralg Stephan
FROM; Cralg Staghan USAETIUTE -05:00)

Requasier Cruig Stephan
Oain to be schaduted: 03/11/88
Starting time: 0Z:00 PM
Ending tima: 04:00 PM

Location: SRL-1429 inear Ed Sickahs offics)
Sunject ST snd brake switch overhesting

Purpose: Fuiwng Intreductory mesting of 2/10/99, muwnrlﬂng
meeting wil uss SIT o analyse 3 prodlens: )
* 1. Improve presant switch o pravant braka fluidiwater
ingress.
2. Flad new way ' proviie redundant speed eantml deactiv-
atiar.
3. Prevant corrasion \sakage paths irom stsrting & fire (in
athar preaant Fedich or new deaign). .

)
AAE-EMUH

S FRSEENENAEEENEARSRECFARRNUTFSFARE

ERE2-82%-R 12868
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Epstein, Saily

Frem;, MeGuirk, Andy [a-megirkgfemail.mctl.com]

Hent: Friday, March 12, 1988 10:31 AM

To: Beringhause, Steven; Cague, Bryan; Baumann, Russ
Ca: _ Rawland, Thomaas; Pechanis, John

Subjact: FW: (U} Brainstarming

ADTOMOTIVE SENSORZ AND CONTROLS QAA MANGEFR
34 FOREST ST M/3 23-05

ATTLEBORD, MA 02703

TEL ¢ (508) 236-3080

ERX : (508) 236-2745

PAGE: (RCO) 467-170¢ PIN BO4-204d

From: Fradarick J. Portag[SMTD: fpactardford . zom]
Sant: Friday, March 12, 19959 9:01 AM

Ta: a-meguizkfemall.me. tl.com

Subdact: (V| BErazinacarming

fo: a=mogulrkfemail.mc.ti.cam

Asgarda, .
Frud Fastec Qv - fporctar fportecdford. com
Chassis E/E Systema Rpplicacions {3131 845-3722

Bldg 5 - Mail Dzop 3030 = Cublicle IEJQ04 fax: 390-414%
*++ Forwarding sote frem FPORTER --DRBNGAT O03/11/35 17:58 &=+
To: N1G545084-~EXTERNAL

FRCM: F. J. Porter -USAET(UTC -03:00)
Eubject: () Bralpmtorming

Andy,

Attmched L5 a4 llst aof Ldeas that were developed by a group from our
zeagearsh labormtory of potential changes that could be made e the
aWitch thakt pay improve eur eondition. TI has investigatsd soms of
these alresady.

I wotld like you %o go through sach idea and let us know what your
Feasibilivy and manufecturing issuel are 43 well a3 timing for their
potanctial implemwntatian.

1. Coat cup with plastic ar other nen-condustiva ecating {(like anodizing)
Langthens carrosive path to Jround
Insulates from biaken spzing swlech contaceing ground

2- Makw cup of non=conductive matarial
Lengthens ecorrosive path kg graound
Insulates from beoken apzing awltsh :antactinq gruund

3. Add plestic diaphragm batween cup/cranafer pin and the spring
contact/awiteh
cavicy
Additional laywr af isolation betwesn mechanlical components and
alectrical componants

4. Place plaztic insulator disk on the cup with hale anly Eor Ehe tranzlar
pin

ERE2-£20-f 1208

T1-000104



Raduces surface arma sxpossd between battary and ground

5. Replace kapton omanbranas with purce teflon membranas
Incraasad flexibility of mesbzans
6. Replace kapton seal with aiiding pisten aeul
Eliminates wear on kapran
7. Change cup/canmveztar topalogy
Spread [flexure aver greatar arzea of the Xapton
Raduce interfaces whecs extzeme flssure occur !
8. Raplace switch with pressure traasducée and semi-conducteor swiech
Eliminates kapten seal
9. Deslgn Ehermal llok Lln power supply aslde of zwikch that apans at
alevated temperabtura (one time ar cycling!
Tuzpa off powsr Leform heat becomes graat enaugh to cauae Lgnitien
10. Reverse palarity of switeh sontacts
Ammowves powsr from spring contect Lf ik poves out of poxikian
11. Insulate/plantic coat apring excepk contact acea
Reduces corroslve expoRuzs
Reduces conducktive matarial Eo mnkinq cankact with grnund
12. Geld plats spring cantackt
Aeduces corroaien
13. Fill air gap i swikch housing with patting matezial to zeal
CoCRactoE apaniing
Zasl oif connecter path of contamlnatlion
1i. Chapge switch housing mmterinl faor Lmproved jgnitlion pazapetarcs
Beducws abllicy for flame bo spread after initial heat source ls
razaved
15, hdd ancther layar to the kapton igal
Fodaible increazed life af seal bafors pesforatliona odcur
16. Add ground fault intarrupter circuit to switch circuit
Turna aff powsr L1f ground path to cass is detacted
Regards, . '
Fred Partar Qv - fportaz fporcarfford. com
Chasals E/E Syatexms Applicetions (313) B45-3722

Eldg 5 - Mall Drop 5030 - cubicle 3R0O fax: I90-4143

) - Ti~G0Ql08




Epstein, Saily

From: MeSuirk, Andy [a-megubkiBemad. me.ti.com|

Sent: Salurday, March 13, 1984 8:01 AM

Tao: Beringhauss, Steven; Dague, Bryan: Baumaenn, Russ
Ces Rowland, Thamas: Baker, Gary

Bubject: FwW: {1} Sralnstomming

Ered and team zaally Lt.lu; tha lastc one,,..and Lt onay be a very good saluiion as iC deqla
with & mathod of de-pawerzring which im naar to cur long tesm inpuk t3 Ford.....TURH 9FF THE
FOWER . this is dona Lf a fault {3 detsctad.,...

whan csuld wi have an tdeafconcapt? should we deploy thiz to an excerdsd =ng'g team
oucslds us far ‘invention' - delivery 7

AUTQMOTIVE SENSORS AND CONTROLY QRA MANGER
34 FUREST ST M5 22-05

ATTLERCRQ, MA 02702

TEL : (508) 236-3040

¥AX : (508) 2138-3174%

RFE: - (900} 46T7T=-3T700 PIN 604-ZOd4

T ks Pl e e ke

From: Credarick J. Porcer{SdIP: Cpocterdford. o]
Senti Friday, Maxsh 12, 1999 9:dl AM

Ta: d-poguirkfemail .me. i .com

Subject: {U) Bzailnatocming

to: a-meguirkfenmil .mc. L. com

Regards,
Frad PForcer ov - fparter fpocrezdford, com .
Chasels EE ‘Systams Applications 13135 54%-3732

Bldg 5 - Mail Drop 5030 - Cubicle IE004  fax: 390-4145
r*+ FarWalding nota from FPORTER ~~DRAMQOT 03711/9% 17:39 **+
Tar MN1654504-—EXTERNAL

FROM: E. J. Portar USAET IUTC -33:000
Jubject: LU} Braipatarming
M’dya

Atcached is 1 list oFf ideax that ware daveloped by a group from our
zesearch laboratazy of potencial chapges that could be made co the
swltch that may improve our conditien. TI has inveatigated asme of
thace alzeady.

L TI-000583

BREZ-02%-A 12892



I wauld like yhu ko ga chrsugh each idea and lae us keow whac youe
teasibility and wanufaccuring issues aze a1 well as timing for thelr
pocencial Llepslemencacion,

L. Caak cup with plastic or othef non-conductive zeating {like anodlziag!
Lengthana corgosive pach ta ground
Insulares Prom Beakan apring s¥itch contdeting ground

4. Maka cup o non-conducclvs macecial
Lengthens corzoaivae path te ground
Ynaulacea from broken sprlng switch cantacting ground

1, hddelaunL: diaphragm betwesn cup/transfar pin and the spring contact/awitch
cavley
MAdditlonal layae f isglation batwasn mechanical components and
slactrical camponants

4. ?lata plastie Lmaulacer disk on the cup with hols anly Eor the tranafeg pLA
Reduces surfacge afsd aypoged betwesn battecy and grownd

3. Replace Xapten mambranss with pure teflon membranes
Incewased fiexibilicy of mesbranas

8., Replace kapton ieal with aliding piaton aeal
Eliminatas waaz gn Xapton

7. Changa cup/coavecrce: tapalagy

Spread flaxure ovar graatar atma of cha kapton
Ruduce lntazrfaces whers extzama £laxurcs accur

8. Raplace awitch with pressurs fransducer snd semi-conductor swikch
Eliminatas Kapton amal

%. Deslgn thermel link in power supply side of switch that apany at
elavated bemparituze (one time or cyelingl )
Turnz off powsr halore heac becopas grear easugh Co fausm fgeitien

10. Ravarae polarity af switch contacks
Rapoves powesr from apring contact if it omves out af pomiticn

11, Insulate/plastic coak spzing axcapt contact arsa
Reduces corpzvdive exposurs
Reduces conductive macarial to waking sontact with graund

" 12, Gald plate apelng contact

Reducaz corzasisan ’

11, Till alc gap in switch houslng wich putting matezial to seal

connéector apanning
Ssal off connedttoc path of contamination

id. Change switeh housing metarial for improved ignitlion parameatera
Haduces abllity for flans to apraad aftar initial haat jource la
rancwvas

15. Add anothsr layar to the kapeen sasl .
Poasikle increased life of zeal beforw pacfogaclions acour
16, Adg geound faull inkezruptaz ciccufil to awiteh clrouit '
Tucna off powar if ground path ta case iz dezacted

Regd =i,
Frecd Porter ov - fporter fpocter@facd.com

Chasals B/E 3Systams Applications 131318453722 TI-000584

i
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* Koce printed By GATEVEWL on 16 MAC L9999 af O6;:45:46 »
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From: BREASE --DABNQQ3 Daca and time 03715799 16:34:.7
To: KRGRIBALE--DRINODQS OSTEVENL--DRBNOOY

cc: SREIMERS--DREWGY? FPORTER --DRBNZOT

FROM: Brucw Feada {BFEASE) TSAET {UTC -05:00)

Subjest: Non Condustor
In reviawiog She spwed coRkIol switch issus, 1C oodurd o me thas che fwikch
might ba isclaced (nnt grounded]! Eo Ehe prop valve 1 wa wvera o put an
insularcing spacer bacwasn the switch #2d valve ia tha forw aof & douhis
thraadad budhing. Thix busbing would have to hawa screnghh similar ta
staal and yat be 4 non conduztar. I <backed Marks Hagdbook aod the feyiscaoce
for gtaal [awiszh} iz $3.8 {gir mil par foar), Eor slumioun (wvelvel is 17.01,
and for cast fron LS 440-538. AN 4 resiatance path of Sx reaigcaczca cuc che
curzaot buck £& an nocaptable hsating in dead short siguacion? Tha cast ircn
waald be falrly sasy ©o machios iato bushinga. :

guesticen i3: in the sxotie world of =macarials, are thers other candidatas
for buahing materinl? nan-oatallic?

Regards, HArucs FoAES
REVT-Adv. Araka Systams, 94-54774, fax 39-04145

3713 6061
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’ FIELD SERVICE ACTION EVALUATION PAPER (J4TH TRANSMITT AL

[ ' FIELD REVIEW COMMITTEE
To:  (Mosth America} .
SWI'I!EIT-FRC T qLJI - | B
Sulte T3£ ' -
Diagnagic Serviee Center I
Ford Custamer Sarvice Divizion — Morth America
' To: (Eaope)
Sectzy, FRC
Room GB-1/329,
Ford Customer Service Division — Europs
The attached Evalustion Paper i3 being forwarded fo review by the Fieid Review Commitinc.
Copiat have bee submtind fior review to:
. Office of the General Counsel: YES[] . NO [
Vebicl Enviroumencal Engloceriog:~~~ YES[]  NO[J
Autometive Safety Office: YES MO -
. """ Y Purchasing Dirsctor YES NG
' Subject 1992.93 MY Town Car, Crown Victoria, Grand Marquls - Speed Coatral Deactivation
- Bwitah
“ “Fohicla Lina Dirwctor . _ " Vakicla Canter Enginewring Diraceor
' - 5 ' T
Progress

Meer: Yohicle Liva Direcior apdior VC Exgbisering Dirsctor signaturcs ard raquired prior io Review by the
) Flald Review Commelttar

%
g3 5744

. -
EAR2-028- 12887 PROAMTVET: BY FIRD

et b I R R Te Y [ L




) Dralt of 5i3/99
1992 & 1993 Tawn Car Underbncd Fires :

FIELD REVIEW COMMITTEE

Toa:  (MNorth America)
Secrewry, FRC
Sulre 783
Divgnostic Servics Center £I
Ford Customer Service Division ~ North America

To:  (Europa)
Secrewary, FRC
Room GB-1/329,
Ford Custoiner Service Division — Europe

The artached Evaluarion Paper is being forwirded for review by ths Fickl Review Committec, Copies
hive heen mumited for review 1ot

Office of the General Counsel: YES [ NO

=
Vehicle Environsmental Enginersing: vis b wo (]
Autamotive Safery Office: ves [0 wo []
VC Puthating Director ves [0 wNo [3

Subject: [992 & 1993 Town Car Underhioed Flrea

L j /JZ . E .'?""{"(-’
Vahicie Line Director Yehicle Cancer Enginesring Director
£-6.57 -t S
Dae : Due
Mots: Both signaturss are requirsd prior to Review by the Fleld Revlew Committee

pgelal 2l el DATEW, I:ar P

3713 8745

- EROZ-023-A 12800  ° FRODUCEDBYTORD
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. Drale ol %399
1991 & 193 Tawn Cn’w Fires Al TRLA
d D S&Aa YATeMA

. PROBLEM DESCRIPTION (whavwheniextent) ST
A NHTSA opened PE 58-045, dated November 24,1994, into *.... 2| reporus of enpne

compartmeny fires in 1992 and 1993 Lincoln Town Carz.” Qur invesrigation info these

reports indicates e switch may be involved in some of the czpons.
itch was introduced on the 1 ar in No 1991, as .
part of the Electronde Speed Conmol sysiem. The ¥, lkan uwith
introduced on the 1992 Crown Yictors aod Grand Marquis in February 1992, The
. switch wirfng ané packaging location are similar on sl three vebicles -

. ‘o pPees) Cantrel
Internal brake flufd leaknge is oae of the reasons service teeknicians remove bake-
Agaat, prsse switches. Inermal comosion of the electrics] switch components (3 observed in
p. and-t Jaec] alie-pencue switches with brake Auid inakage. Chlarioe is nat evident in these
' itches, '

~

4 AB {service pat FZVY.SF924-A} is the
ibzh JCESC 060605) for the Elecoronic Speed
it between November 199 and Job =1
MY 1994 and is an option an Crown Vietoria and Grand Masquis.

C. Vehicles Affected — '

Model Vehicle | Vehich Other

Yauar (1) Liney Yolame Variants Limitdug Facto
1992, 1993 [ Town Cur | 123,310 none + 7|
1992, 1993 | CV/GM | 155,333 With Electroaic Spéed Control

B Y e b L]
.

=]1=]

D. Markets Affected; All markers.

605

3713 5746




QL. MARGNS
(.‘.E- Vi Draft of 53,89

1997 & 1993 Tmﬂl Clr I’-ad'l‘-‘rhi'd'ﬁnrw- P B0 CowrTio,,

DEACTL U Ao G iy

1. DEFINE ROOQT CAUSE

C.

Though we have not definitively idendfied the zoot canse, che hatlcb-graasew
switch appears to he susceptible to brake Auvid leaks and corrosion tet may craate a
conductive path in the switch resulting n overkearing, Analysis performed on Beld
samples of the brale-prasnze switchas mvolved in undethood Sres has not ailowad us to
conclude thar the beala-pracoss. gwitch was the cange of the fires, Analysls performed an

switch fald samples noe ixvolved i fires cuggeses braks fluid anters some
of the switch exvities through cracks in loealized brittle portions of the internal Kapton
diaphragm o¢ other contaminants through the electrienl copnector sealy. This
cootkminstien in the pressaca of 4 contivuous electrical potential is Favorable to cauxing
corrosion. Coprosion products inside the bredie-prazasre switch cavity could cresic a
conductive path betwes the unintarriagted battery power and ground, During lab testiog,
iatended to create interrel cacrasion, (1 was abserved that a conductive path o ground
cxtied an increasing leakage current af 1 1o 2 amps avernge at 14 volts, with eansients of
10 amps at 14 volts, These Ish condirlont ware capahle of melting or igniting tha bemles
peasgass-switch plasdc bases in 3 3 hoar controlled enviroament ( see chart #1).

tn normal operation, the switch laakage errent i expectad oot i exeeed D.0001
amps. The switch contacts sormally eoaduct up to 0.75 amps to the speed contml cluch
whan speed coarol is engaged snd 0.005 ampa when not engaged. The current ea the

_switch is [imited by o 15 smp fose and is sapplicd by o clrcule thar §s alwiys energized.

Tha Ford process inzsnded to provent the dispbragm lsakage and connector seal
contamination le the eogineaing spectfcation (ES-F2VC-9F924-AA) which requices:
»  electrical cxrrent Jexkape tn the housing {ground) not 1y exceed 0.0001 emps;

v proofiest. . na evidence of fluid leskage, seeptge, or drop [n test pressure greater
- than 62 pai { in 30 seconds) is parmitted;

* 500,000 Lrpulse cycles at 224° F mmbient using 275% F brake fuid;
o 80 hows of humidity eycling;

*  72hours of Saltspray; md

* im-nrocess testing to control the quality of the component

The design process did not prevent this [sae becavse DV testing did not evidence any
leaking diaphragm or eonnestor seal leakega or fternal switch comosion. The potendal effect
of creatng 1 conductiva puth cansed by conmminentx on the internal switch menllic
mmmwmnummdhmmmmmmmhdmmfm ES ducabiliry
mung did not evidence & lealkdng disphragm nor connector soal lenkage nor internal swikch
coTodion

Page Yol 2 B Q50H9Y, 16l P
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- Draft of /259
1991 & 1993 Town Car Undarbood Fires '

D.. Plexse check the spplicable isemiy) in each categocy:
¢ Type [Joesign [ Mamsfacaming [C] Vehizls Assembly

[ tser (If other, specity )

v Symem: (JBody [X] Chassis [ Cooling [ Fuel [ Electrizal [] Engine
ClGlass [ Restraimes (] Transmission/Axle
[] Vehicle Layei/Publications 7] Emissicns Control
[JoBD [ Other (1f other, specily )

s Symptoe: [JBrakeControl (3 Emission Complisnce
{7] Other Regulstary Complisnce ] Driveability/No Surt
] Engins Speed Conmol/Unexpected Movement {5 Fire

. 3. PROBLEM INVESTIGATION/VERIFICATION DATA
A. Lah Test
mnpdmmumpmdunmduuiwidnnwmdﬁn;u:uumdby
analysis of Sebd r=nmms and dats. (sce Attachment 4} Thasc s were done with a
vaziation of brake fluid concentrations, water wad salt 1o davelop 2 madel ta
understnd the factors caprrdbuting to thermal svewrs. Theae tests did nat temultin s
malting or igaition with brake fiuld or weter. A sait water solution procedute rel{sbly
matied pwitches and some ignited plastic; soriich basss, This is shown in
attachmamt 4 test 6b.
The tast parematers Used 1o create melting or ignition in sa accelerated lah
Eavireament are;
Yolage: 14 volts de
Current Limits 15 amps

Sohatign: 5% NaCl and tap water
Orienion:  conmectar 45° from vertical (In-vehicle orientarion)

' g ol N prond IO, 14 MM

3713 5748
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- Draft af 5399
[992 & 1993 Tewn Car LFaderbood-Rlaes

Procedure: ppply valtage berwesn the switch contaer components and the switch
metallic base {nocovel opernting condition). Ixject salt water sohution ints the pragsyre
ywritch eavity through the conneccor body.. Repeat injection xs water it boiled away,
In 2 10 3 hourk, the plaptic switch buses will begin to melt and some will ignite
drawing 1 to [0 amps of saitch leakage cmrent to ground, :

This model was nsed o verify diat the proposed reiny and wire barmess overlay isa
rooust modification foc this concem.

Auscionent 4 hetow lists cests thar shows tast details,

Inciude o summary qf alf of the paths we have investiguied. [nelude the charr,

Inchude a discusstion of change histary—looked and found no pattern?

B. ?eﬁdem?di:hlmmpqhmdunllmnmcﬁmwmﬂ
presaurn apphied ta the beake-prosmuire switch. Mazimien ressure seen in these tests did not
exceed the maximum test pressare of the suginearing specification for the part. No fire or
stoke waa obaerved,
C. Plant/Supplier Reparts: The Town Cax, Crowa Victaria snd Grand Marquds astembly
plants ne longer used this part afer pum/dd! 1967, There were no plant oy suppiler reports..
D. Quality Indficaiors: 13 of 47 engine off-te-unknewn Fre incidants reported in MORS and
CQIS on 1992 and 1953 Town Cors mantion the bimla-presnne switch o & sympuxn relared
= & brake-prosnes switch faflure, (Sea attachmen: 1)
Fire allagations on Town Car, Croov Vietoris and CGrand Marquis declizad for vehicles beilt
after November 1992 (see attachments 14 2) Basad on a review of fire allegations
potentinily ralated to the beakapoacmme ywitch, the tramd demanstrates thae the affectad
vehicle population wad bilt between November 1991 and November 1992,
Thenﬂhqutﬂuﬁmnlheﬂn.ufhwﬁ:hMMhmmlmmmm
the average tme-in-scrvice is 43 1o 72 months (see atachmant 3 ). Vehicles built sfter the
affactad pepulndon, predictably have reached this milesge and time-in-service for build dates
umeBBBBEBmdﬁ:mahﬂwldnﬁrﬁumm. :
E. Field Reports: Two separate incidents of abserved fames on the kralse-presswes witch
were reported by mechanics servicing Town Cirs.

Additionally, 48 switches from (1.5, vehicles have boen catlected,

Thae results of exsmiming thess follow:

= 30 funcrioned correctty with no fuid teakage evident,

» 10 are tileged 1o be involved in fires.
paga dof Tt preaced DVLAP9, 141 P

' 3713 5749
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. BDralt af 57399
1992 & 1993 Town Car-mderiroud-free— .

¢ & |eakad braie fluid through the Kagron diaphragm. These bad black or dark green
residue { contzining Brake Fluid, Zine, Copper, Sulfur) on the terouinels andior qup.
4 dus 19 brinfe cracks.

« 3 would not cpen the switch contact

& | had high soqtch contace fesistarcs

+ 8 showed trinsfer oFbrass contaet material to cup (4 Are/ £ leakers)
= ) mizsing movable coneacts sppews corroded away (2 lewkers )

s | sepirited movable contact { lealoes)

F. Par Sales: The service part is used for multiple moda] years and 4 vehicle lices. Sales
for the affected vehiclas carmot be segregaced for comparisan to ather vehicle usags

Q. ... Lie-swnbseofoccideniy... aeribured 1o this condition,
= I @

4. ACTIONS TAKEN IN PRODUCTION; INTERIM (CONTAINMENT) ANLYOR
PERMANENT

The affectad production materiel were built in the 1992 and 1993 model yaars, No action Is
required to be teken in production as these party ara no loager ited 6o Town Car and Crovn
Victeris and Grand Marquis built after the 1997 made] yenr.

5

VERIFY EFFECTIVENESS OF CORRECTIVE ACTIONS

Ng comectlve acdon kas been implemented in production aa this part is o longer used on
the Toawn Caz, Crown Victorla or Geand Marquis budit efter the 1997 model year.

pugeto 1 priaad 05059, L4l P30
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Draft of 53199
1992 & 1993 Taown Car foderimno rires—

6. ESTIMATED PRODUCTION AND PROBLEM STATISTICS (MAGNITUDE OF
CONCERN)
A,
» FOTINTIALLY AFFECTED LNTTS
VEHIGLES | ASSEMBLY [ VEHICLE PRODUCTION [ NUMEER TSTIMATED
AFFECTED PLANTS DATES OF UNTTS | PERCENTAGE OF
{37 ML AND | [TNCLUDING ENOCK YEHRICLIS THAT
MODEL YEAR] DOV CONTAIN TRE
OPLLA TICNR CONDITION
FROM YT TO AND
INCLUDING
TownCar | Wixat AF 1741991 | 1iaw1992 [ 123310 unknown
[EVioM SiThomm AP | 25992 | LH30/1991 | 155335 anknown

B. The source of the daia is 3 NAVIS report

7. AFTERMARKET PARTS
A. The brekrprersuse-switch iy released as an individug] sarvice part end as part of
azembly FIVY-2B021-B.
B. The affected service stock is usable with the proposed fiekd servics action halow.

3. ASSESSMENT OF EFFECT ON YERICLE OPERATION
Customers may experience inoperative speed control, difficulty shifting out of park {fase #12
blownt), dead bartery, brake warning lsmp ON, excessive brake pedal trave] and/or smoke ar
fire on the left band sid# of engine compartment.

., DESCRIPTION OF CONCERN SOLUTION AND PARTS REQUIREMENTS

(FIELD SERYICE ACTIONE) :
A. Field Modification: The modification will be sceomplished in two visits to he
deajersbip. The fryt visti 'will cut the twa wincs at the brale-prassars switch connector o
remove power from the switch and prevet potential heaging of the awitch. The connector
and wire stabs wilt ba wrapped with twpe 1o proteet the switch until the next visit. The
hemess wires will be individualty wrapped in tape and ticd back to the harness 1o prevent a
chort to ground. This will disable speed conmol.

Return vehicles to dealerships a second time for nstallacion of @ wire hameas overlay rework
kit which includes n rulay that limits power to the Sakeacsuse switch to 200 milliamps.
No pawer is applied o the brke pressuen-switch whea the ignition is off in conwsst to with
tha unmodified circait which is aiways epergled _

pageTel 3 UL QST | 4L 7M.

3NM3 574
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: ‘ : Draft of 83499
1992 & 1993 Town Car Caderbood-Firer— N

B. Assessment of procedore -

» This modification pracedure bas been inmalled on a 1992 Town Car and a 1993
Crown Victoria. The speed control system Rincrionéd narmally.

s The 200 milllamp currant limit suceeesfutly prevented malting and ignition as
demanstrated in lab vesting ( see atachment 4 test 16).

s The modification effects the electrical distribaution gystarn by tdding 2 200 milliamp
ioad to the vehicln slectrical systemn when the key iy in tha RUN or ACC positicn
There iz go additonal load and thers is oo power applied to the braka-pratsura twitch
whan tha key is in the OFF posidon

« This modification changes the sffect of 1 shoet to ground on the bedeeprestiore
switch. The unmodiGed effect dissbled spesd comtml, The modifled sffect disables
the secondary deactivation finction of the bralce-presvre swlich. TBe speed curtrol
has 3 additieoal redundsot deactvation mctions. . No comrective sction Iy necexsary
as thix is a yedundant fimction.

»  Validerian by FMEA procsss for other vehicles iy no¢ applicable.

+ The modification procedure way evaivated by FC3D using appropriate iols,
eqitipment, and I represenianive vehicls,
» Kit name Relay Jepper.

» « 150,000 revark bits will he ready for service by &725/99 (8 weelts). WERS conc=m
C10965448 will ba releasad with the completion of tae rework kit design apd
prosedurs scheduled for TRD.

s production part pumbar is not applicabls
s gervica dt part mmber is FIVB-9AZ35-AA
o | kit is required per vehicle. '

D. ... Other parte?7227

E. Driveabliity and Emissions not affected.

16.  PROGRAM PARTS SICN OFF/AVAILABILITY

EESE OPD is working with FCSD and wiring hamesa supplier tn complete the design of the
service ke, .

30,000 kit will be available 5 weeks after supplier is started -

30,000 kits per week will be available theresfier.

{150,000 kits caa be supplicd in 8 weeks.)

page b af 2 primed QLS, 141 AW
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) Drafe of 3399
1992 & 1993 Town Car Ladenbosd Elrsee

11.  SUPPLIER INVOLVEMENT
A TBD
H.

Cc
D.
E
F

page 1l 21 ool DO S0Y. Lt M
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1992 & 1993 Town Car Gaderimod=-Firey

Draft of 5:399

I,

FINANCIAL IMPLICATIONS

Vehicle
Voluma

Tacal Cast
Par (000)

Unie

Program Adminisuation Costy

274.645

51,20

[rapestion Coats (Unity wo be

ed but Wot Modified
Pant 1 Tmnudnn Costs(Unis o
ke Inspecsed wnd Modified)

» Pares (pricad a2 desler grics

plas _%) (Shoc{ed
Labar (03 bours x $53,34 labor
e

273,645

Ly

s 14,817

==,

Part 11 ModiBcation Coaa(Lnits
ip be lnypecred and Modified)

P:llru{pncadudulwpnbn L
plus 30 %) (51128 (2))
Labor (2.5 Tours x $38.34 labor
raie} 532.50

778,643

14112

$3 12l
429,17 4,128

;?.'2..

Dealer Administration Allowsnce
{for safety and emistions recslls

[ﬂd)hnm:m lahor rute -

275,643

.67 43 ,25]

(.l'ﬂ *ﬂ" vy

Tatll Cost {iotal A through D)

Seete 19,77 1

Lo

Peocennge of Recommended

Supplier Rocovery (if applicable
or TBD if unknown)

Supplicr Impact (E * F, if
applicabla)

H

Nex FOQ

2

Potential Warrwoty Offcet

13. PREVENT ACTIONS

Beview SDS,WCR Braka System Durabilicy and Beach Testing (DVPE&R) to examine tha
effest of contaminated, ar nged, or incormect hrakee fuid. Update FMEAs and FTAS.

A

B. .
C. .

Corporate memory updales ...

wgdneric iems or procasses impacted.... ...

PR 12 ar 21
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14.

REFERENCE DATA

Anachmenty

Parero of 5293 Town Car Underhood Five Allegations With Engine OO Unknown,
Pareto of 92/93 Crovn ViciGrand Marquis Underhood Fire Allegations ‘With Engine
OnOfUnknown.

92 Lincoin Town Car Reported Incidens OF 40 Vehicles with Engine OffUnknown
9F524 De-activation Switeh Test Synopsis

Hexpor Current vs. Time , Fluld Ingrass Experiment

Hydraulie Pressure Switch Cross Section

-

= N TR N

T. F. Dagovan, Manager

Phona: {313)390-7420

E/E Systems, LVC/TVC OPD & Core Quality
Huilding 5, 1A043
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Paralo of 82/52 Town Car Underhood Firs Allagations Wilh Engine On/OfiiUnknown

Aup-t

. /WNBPEHMI

ol "

i
1iii

Vohlchen by bulid dess

The shadact ragion repwnsanils vehichts with angina olbiunknown.
The urahaded mpresanis vahicles. wilh angine on
1} Reprasonis

Thars warn 11 vshikcles ip the sphmerem calagory.
3 angyne odlunionowry, [ stales s & angine on,

ConiRen- mﬁﬂw Attachment 1
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Parato of 32/93 CV/GM Underhaod Fire Allegatlons With Engine On/OfifUnknown

| tieodacion ol 071 252

Numaer 5l vehiches
™ - L) L [ - ) =l -3 -

7 ] The mahuded smgion epracants vohiches with engina e
ﬁrl Aopprpnis BPS symptoms

Thara wara 4 vahlcian in the unlnown salagaory. Crgirador: Sriniau
3 sngine oliunknawn, |2 e 1o BPS symploms, Fla: Mooty e
.1 anglne on, [{jrelatas 1o a BPS symptom, Couin nund: 7|y
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82 Lincom Town Car Reported Incidents Of 40 Vehiclea with Engine OH/Un knawn

Humbiar of Inidariy

Paratn of Tawn Car reporied incidants by numbar of years

4
- y
2 , .
- 1 1 - l
] |

1 i 3

Meaniser i yuary

Furato of Tawn Sar niportad incidents by millage

M &

|
3+

sz )

18 - '

rd . N

34

1 ]

al

1:‘ .

L Xona 20,000 80,000

|

Numar of rolles

130,000

1.0

Thecs wars 5 vabicies with uniewown ving, tharefors, yaara T service wars undsaminad.

Thars wara 8 vaiclas with unknown mies.

Antachment 3
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(992 & 1993 Town Car Underbood Fires .

Amachmeut 4
9Fg24 De-activation Switch Test Synapsis

This doctenent ls @ synopsis of tests conductad during tha nvastigation of $1 8F224 brake e
swich mamfgciurad by Taxas instrumants (F/N77PS).  Thase testa atampt to rn:mwn
parametars of the systam with alleged fald evante. Tha following am the system parameters areund
the agplication of the brake pressune switch,
I Tha switch components are exposed bo batery potemtial continuousiy aiter the vehicle is
manuiaciured

A, The hexpart of the switch lg screwsd Info the brake prapgrioning valve that is
mounted 1o the vehics frame. The vehicls rems |3 & ground potential,
B. Baitéry voilage |3 continuoudly conndciid o Movedbie contacl Tha Ignition switeh
.. doss n modiy barery voltage to the braks pressae switch,

Tha intent of thie document ia ta highlight tast findings.,

Test 1 -
Objecive:  Determrine ¥ switch ignition can accur under the Rilowing condiBions:
* Swiich contact fiocded with hrake fluid mixad with varying amounts of % tap
) watev,
* 14 vohs Epplied to one terminal, second mrminal slectically fosting. (Nao
alsctrical load Bcross Siwich trminals).
*  Switch haxport slecirically grounded.
Tast aight sampiaz wih the following mxres
2 with 4% tap wtter In braka fuld
2 with 5% tap wates In braka fuld
2 with 10% tsp water I brake fuid
2 with 75% tap water In brale fluid

Raaults: Mo ignitian seeprsd. Na algnificant tamparatura fss obsarnved, Lediage currant to
ground renped from 0.5 mAmps to 5 mAmpa aver the 2%0-hour tast duretion,

Gonclusion:  Whils degredation In perfonnance is chasrved, brake fud doss not devakp
coroaion o & laakags zurrant path quickly enough to use for Riscraiary valldation
tasting. . ,

Teat2 '
Objective:  Detarminas & awiich ignifion can occur under tha following conctions:

s Bwikch contact flooded with brake fuid mized with varying amounta of % tap
watar,

* 14 volts appdad to one temminal, Secorsd rminal corrmctad & a 14-ohm rasistor
ad s ground. {1 Amp load acroay switeh tarminalg).

¢ Switch haxpert slectrically grounded.
Rasults: Ne Ignitien occurred.  The lamparaturs fas was less than SO°F over the 250-hour

duraton of tha teat, ,
Conclusion:  Heat generatac by the switchi contacta is not sufficient to Ignits the plastic base or
Brake fluid
pags L2l 2| ik 050458, 1:41 P
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. ] 1992 & 1993 Town Car Undarbood Flres

Anachment 4

Teat & . -

Objsctive: Determing if awitch ignition can occur undar the fallawing congitions;
A hegter glamant inztailed in contact oty of the switeh.

Apply powar ta tha hesting sisment untll plastic bass Ignites.
Apply an axtamal spark to the fumes from the plastic.

Eraks flyid prassnt i the contact eavity (wat davica) and not presant in the
contact cavity (dry devica).

Rasuita: ignition cccurred in botts wet and dry devices.
Wal device: The intama! lemperature of & wet device mached 660°F. A hole meltad
thraugh tha basa of the ewitch (class to the hesting siemant). The sxsmally appied
spark ignitsd the funas and Names enguifed ¥ gwitch, -
Dry dpdcg: The intemal lempevature of 8 dry switch reschad over V000°F.  The
switch bass flopped over. The sxtemally appited spark ignited the fumes and flames -

anguiisd e switch.

Conclualon: The plastic hass with draka fAuid can be lonkted whan 5 Waits of glectical powar are
disginated gs heat In the switch for 15 minutes, tollowad by a aparic

Dojectiva: ldentity the interactions of tha materials found in the switth relumed trom the
Ruddick rapart by placing a tvass and capper efectrode in & pool of braka fAukd with &

. : 12 volt potential batvwaon them,

Regults: Aftar 24 hours, a biack residus formad on both slectrodes. Tha braks Nuld did not
Ignits.

Condusiar:  Tha materdal found In the switch rmtumed from the Reddick report was a result of an
i interactan batwaan braks fuid, the intemal swich componants and the cominueus

slectrical ek presant in the vehicls,

Tont B .

Objective:  Show that the braks pressura swiich ls capabie of suppaning the maximum dasign
cterant kead by applying 15 Amps through the switch contacss unt they reach &
stabls ternparatire, :

Resuts:  The temparature rire stablized at 36°F after 10 minutss. Vahicle test rasulta show a

maxdmum. temperature of 250°F at the Isft-hand angine mount. This mount is near
the brake prassura swiich. With the temperature riss cbseérved, the maximum

temperature the brake praasure Ewitgh I8 expoged to i 285°F. This & less than the - *
A33°F meiting point of the plastcs used In the Fwitch base.

Conclusion: The brake pressvs swich will not [gnite under extrems vahicle anviconmantal

corciions. MHeat to cause an Igrion must coms from a source outzide of tha
nommal design of the switch. To kgnite 8 switch, either an extemz| scurce, or an

intarral shor to ground must provide heat,
Tt 88
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. Altachotent 4

Chjective:  Detarming i comogive dagradation of swiith elgctrica) componients can cauge
Qecreass in siectrical isoiation (and thus a sourca of hest} in the awilch thet may
lead b0 an igniion. Subject the switch 1o e ioilawing concitions:

* % NaCi'o tap water solution ig isjectad intd eaqtact cavity of 4 awitch,
* 14 Volz is apolied io the swich.

* Huwxpart is grounded.

* Current ig Amited at 15 Ampg,

Faszults: ﬂflmﬂnumﬂwaz-EMrmmd.mmmhlhgemmﬂuwawt
: Amp while maching peaka of 10 Amps. Near the Wd of the axperiment with
mmmmmmmzmmmmmmhmm 2 of the
mmnmnmnunulhmiumm The othar 3 conteuad o mek

vrtl mlecirical eannscion was brokan,

Canchusion: Mmm'mmm;mmmmrmww. in thes
oparimant, Haclmusedhmuummdmhmmn. Other
Comosive procesass may yisld the same resufta

Tost? : .
Objectve; Wﬁmmmqﬁ-h bfrl.wm;ﬂulfawﬂuuﬂ
beyond spacification L tha I'W‘I'I:hpur!mmmnhdimm

Rasujts: mamﬁmhmtlmmmawammrnmmﬂm. The
mmﬁmhﬂvehﬂghﬂmdﬂmmuhum.ﬁmmu

Conchusion: msum eal exzends design specifcasion of 500,000 cycias.

Otfectve:  Daterminag friunqtlmuwmnupuwuhmnﬁdmhndhmmum.

Results: Tast i angoing, mmmmmmmmmmdmmw
irsad brake My, ma&umwmmmwnmmmﬂ;m
20 mAmps.

Conclusiony: mmmmﬁimmwnmmmhnmm Al 350 hours of
: .mmummmmwmumumwmum

in laboratary experimanty,

PASE [Tof 21 prmeod L3I0 )41 P
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Altachmant 4

Teat gb -
Objective: Undersiand -tha Igriltien procass, detsrmine the currest path and eastabkish a
rapearanis Kniian mathod.

Raguits: Mukipls attempts at ignition, via injaction of 2 5% NaCl in tap warer ko the contact
cavity of swilches, has msuttad in & repsatniillly rate of approximately 50%, Plats of
hexpart cyrrant va. 4me show an increasa in leakege current untl the point of
ignition [n 2 to 3 hours.

Caonclusion: A repeatable laboratory mathod kor switch ignition has bean established, Sased an
. haxport cument measurements, the current path i8 from swfich seminals e hexport
bady. Whan & NaCl in tap water solution |3 rapeatedy injectsd nto tha contact
cavity of powerad switchae, sloctrolytic corrogian of the switch lermingla results in gn
increnss In temninal resistance and & conductive path to the ensor housing. Whan
sulficlent power la drawn through the tarminal and conductiva path, the matariais
inside the switch heat. Thasa malarials may begin to gicw red hot. A hola melts
through tha switch base and ignition accura. Thera is arcing viabla throughout the
eormosion procass that may provide e spark necessary for ignition,

Objective: Compars varioua flulda in the eshbilshad Igniton mathod.

Rasuty: A switch fflad with 5% NaCl in tap water meaufted in an ignifon when avsmage
hexport lexkage curmant exceedad 2.5 Amps during & 3 hour test. Switches that
wera filled with inp water and sainwatar draw leas than 10 mAmps durlng & 3-nour

_ last and showad [itie signs of corosion.  Swilches Mlad with naw and usad braka
fuide, with water and withou! watdr, all had less than 3 mAmpa leakage currant and
ehawisd no signa of acesiaratsd cormsion,

Conclusior:  NaClin tap water is tha most sffective mathod for creating m short-tem coraslon
produca heat in the switch. While brake fukd js not as effective In sraducing
comosion for & lab test, R does produce corrosion when introduced Into the switch

cavity. _ .
Tt 15 -
* Oblective:  Compara the bura charcterigtica of various plastics that have the potenial o be
: wsad at awich bass materals. Plastics tasted have meling and flowing
charactarisics compatible with the mokdng process ai e switch base.

Faguis, Whaen 5% NaCl In tap water was injected into ywitchas with differsnt bass materais,
the lollowing rasuits wars obiained: Celianay 4300 ignited 3 cut of § saemgs. Noryl
ignited 2 out of 5 attempts. Zytal ignited § oot of § atampls.

Conclusion:  Differant plastica sxhibit ditarent ignition characteriatics. Nona of the plestics teaed
raramtesd prataction against igniton. :

page lact 3l protd A3A40, 141 P
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Ahachment 4

Test 15b )

Objectve:  Compars; 1) the prababiity af switch ignition in the vartiesl position {connectar ug)
versas & 45* arisntation and 2) e probability af swilch ignition a8 & function of
rotational angle {about tha switches langth axis) in ths 45° adentation

Remats; Switch ignitions Ln the tab occured with the switches mounted both vanicary and ¢s9
fram vartical. In addition, switch ignitions 0 tha lab ococucgd 4t vardous romEtional
&ngies.

Conclysion:  Switch fgnition doas nol appeer W be sensitive to vertical criantation vs, 45
orantation nor ta rotational angle in the 45* onantation.

Teat 16
Cbfecive:  To test proposed reley clreult.

| Raguiis: A switch was injectad with 5% NaQl In tap water solution and piscad in a proposad
currant Omitnyg ciredit for 48 howra, The curmsnt drgw ramained corsiant at 180
fwoughout the test. Thers wias no tharmal activity cbaerved and the comact

mAmES
& ramainmd Iniac?,

Bmuutl‘uprnpund mﬂmmulumwtmwmummm
ﬂumﬂnuﬂnpm M the swilch = Bmited to 0.75 Walts, A roshsiive wia waa
‘wrepped around the bass of the swich and 0.75 Watts of power was appled o the
wi. The wire becarne wamt to tha touch but had no effect on the switch.

Conclusion;  0.75 Wats, tha maximum power in the proposed circult deaign, is not enough power
ic causs gwiich tarmingl heating sulficiant for igniion.  In prnvious testa, using a
tealgior a3 the haating element, sporoximately 5 Watis of powsr was necessary ta
creats an ignition. There la net snough power in the propossd ccull o creata
ipnitian, )
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