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From: Kil, Beth

Bant: Friday, January OB, 1600 3113 PM
To: Dagus, Bryan . .

L+ Hopldna, Al

Bubjact; TSL # 150708, 'Fluiu dentification

Dblaciive:
Ieolete and Identiy the fluld samples found in customer retumad devics,

Bowults;

First, 1 insed the cap, axoluding the transfer pin hols, with chioroform. | filtersd the mibdure to remove the solids,
and then evaporated the sotvant. The remaining residue was identifiad as brake fluid by FT-IR spacireanopy.
The match factor was 86% companed to & mferance sampls of Nissan brake fluid In my daisbese. Vieusl
comparison of the Nissan flulk to the sample sugpests the fluld from the sample contains lees waler. This may
be dus to slightly differen! formulations produced by differamt manutailurems,

Next, | goanned the samples of fiuld, providied by Al, fram the tranafer pin hole and the canverter of this devics.
The two samplea from the iransfer pin hola ane identical to the fluld rinsed from the cap with chioform. The
m:mmmmmm-mmmmnuu.mww cantsin alightly mare watsr than tha olher
sdmples, .

. | will forward the speciral data to you by intemnal mail. Pleasa let me know If | con discand the remaining fluld

Bampies, o f you would ke me 1o forward thass to you aiso,
Regards, '

Beth

Ed. 3089 MB1018 Fax 1670

Page | TI-NHTSA 9617
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Prom: Hopking, AL [ahopidragBemail.me.d.com]

Sant: .mmm 1998 5:08 PM

T; ) , MipUrean

Aublect: . m:ﬂLI1MHGHFWM OM ASAEMEBLY LINE DUE TO N .-

OBRJECTIVE!:
Perform 3EN analysis on Tezminal 2 staticnacy contast ta check for
contiminetion.

RENULTS MND GTIZCUSATON:
The criginal samplas wears Zrom z lot that was glving high !i].].n'u.t I

-eanined all the wamples wisusily and only found ops that gave Lodicationa

to ma that thars was & significant amount of contamipation present. SEM-EDX
anaiysis of this sample showsd mainly particlas af che FF0 plestic bass and

the glass fibezs thas abw wind to celnforce the plastic.

AL this point I asksd MAurssn to sabd ova: Aank inown fsilures. She sant
over four samplas and out of this group, one had a visible particle on the
contast and anocher had a plastia fiber on Lit. We rwwoved ths largs particle
on the fizst saspla and determined that it was again ?PS. Do you want us to
hrulth- Chals Lab datwming the identity of the plastic fiber on the sacond
samplal

Wa alpe exawioed ona of the devicas that didn't have any npt..lully
deteatabls (by mw] oontamination en it. Agsin, wa Zound that particlas nf
tha u-inq plastic and fragoants of glaas rainforcing fibaras wers the main
conselituants.

This is nok to say chat there warsn't cther spaciss :u.;lunt on the spbowve
devices. We found sodium, chlorine, titanium, potesslum, ete; the amouate,
howavat, waren't largd esaugh to axplaln the problem.

Wy will be looking wt the last of this group of 4. Maucwen, you also had
asnt gver & bass that was still attached to the brags hax) it didn’t acops
Apazt saay. [ don't knaw L1f I caused damage during my disassssbly of Al all
thosa dril]l hoies wara the aauss. Flesass let e know Bors about thim
particular sasple. Also, could I bave a schesatic of the device?

" The datw waw goliactad under the guldelines of TAL-s-71, Rev A which can be

accessed at Rttpr/Swe-mod.eo. 0l o000/ tel/. 3DELEDAY (dcanning Elactyon
Micrescopa Wwith EReEdY DLEBSESLVE Analyeis of X-rays) analysis wes used in
the sbove dnu:i.‘hﬂ apalysis, The data will be sant through the lotazmal
mail.

Al BOPRINS - MEQ ID: AHOR PHCHE: 508/236=1040

, ~TENHTBA 9821
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Cgum, Brydrr Ewumann, Ruseeh

Moluirk, Anidraw; Aruinis, Amy

9943 TEL 4 1mmmwmmmmmmmm

%ﬂtﬂﬂ of dspomit; in particular, daterming 1§ 11:. ia muutnnt witk cha
rasults froa Ford's analysis.

E rafults. wiry vary similar to thoss found by Ford, Tha main diffarence iy that our
ENE datector ham & much battar low wnergy cucoff than did the Ford Jdstector, Thelr .
datector is unable to datect carbon and sopgen. Dur snalysls showed large amounts of
carbon and conpgen on all thres saogiles. .

E! of the I%ll waru cooprioed of a wixture of d:l.!f-ru:l: phasem that had

mlmnd cogether. A dul:riptim of our findings la shoun balow:

BLACK FLAKE FROM TEOU@H! Wa found the Zallowing slements which are lisked in & wery
approxioste dscreaning order of prepondearance: coppar, oxygen, osrbon. chrome. Einc,
potaamiun, sulfur, and ailver. . .

MATERIAL SCRAFFED FROM CUP ASSEMELY; Thare were & very large ouxber of glass fibmrs
pregsnt vhich had the compomltion thar is typizally used in Slastizs for reinforcing
Purpoees. In orhar words, this i slooat cartalnly From Eharmel dacoapasiclon of tha
plastic base. The EDX detectahle alenments in Chese fibera are caloium, aliminum,
silicon andt cxypen. The rest of the pacaris] wes vary siniler in coopositico to that
ruported for the abovs sarplas although wa alse deteoted some phoophorcun in this

FEATERIAL ON COP1 This mabsrial was sizilar to that found on Eha Tirgt sampla
lll:hnugh the smount of chrote was oosch luss. )

The deta was collected under the guidelines of TSL-85-71, Rev A which can ba accessad

at nmk%?_‘%u SEM-30X (Scunning Electren Hicromacpe with Boaxgy
Diapuralvm X-rays) analysia was used in the asbove dascribed analysia. Tha
dats will ba 3mt tbxough tha interoal madil. } .

AL HOFKING : MG TIv: RHOP - FROEE: - 208/136-3040

- TI-NHTSA 9622
Page 1
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From: Hophkine, AL
Sant. W-dmdly.dmulrrauAHiﬂ 21 AbA
T mu-. : Baumann, Rusa
[+ » Andres, m
Subject: QE-{133- 150700: Y38 OF MATERIAL REMOVED FROM TTPE THERMAL EVENT
..l ¥-CLIZNT COMMONICATION
¥
m-mmn of dnpnl:l,'.'.: jo particulsr, detsymine if it is conslstant with tha

results tm I":u.'d'l annlyoix.

ﬁ :.--ult.a wors veIy similar to thoze found by Ford. The ouin differsnos is that
our EDX detectsr has & ouch babtar low ssergy suteff than did the Ferd detector.
Thail deteccor is unabla to detact carbon and cxygen, dur anslysls shewsd larcgs
apasunts of cnrben apd sxygen oo all thres sanples.

ﬁ% AMD DIEBCURBISN )
of the saoplss wars comprissd of a mixture of differant Phllll that had

agglomarnted togethar. A dnlt:::l.pt.tnn ¢f our findings is shown below

BLACK FLAXE FROM TROUGH: Wa feund the following slemshta which ars iistsd io a very
approximmte decreasing order of prapondermnta: coppalk, oxygen, carbsn, chroma,
zing, potadalum, sulfur, and silwver.

MATERIAL JCAAEPED FACHM CUP ASAEMBLY) Thers wars & vey lacge ouwker of glass fibwia
prasant which had the compositicn that is typically used in plastios for
teinforciog purposas. In other words, this 1z almost ositalnly from thwimal
deooopoaition of the plastio bame. The ED¥ detectabls ealemects in thess Bibers ars
calecium, aluminum, silicen and oxygen. The reat &F the matarial was wacy eimiiar in
compealtion to that reported for the above sampls llt.hnugh wa nloo datacted some
phosphorous in this sapgle.

GREEM HATERIAL ON CUPs '.I','hi.l patagial was aimilak to that found on the first sample
although tha amount of chross wWwas much less. -

Tha dats wus collscted under the guidalines of TEL-5-T71, Rav A which can ba
accensed at htng:!,{%.m.u.ﬂuy. SEM-EDM (Scanning Election Miorosoopa
withk Ensrcgy Dispacsive f I~rays} snalysls was usad in tha sbove describad
analysis. Thu data will bs zent through the intecoal mail.

AL EOPKINS - M3G@ ID1 ABOP PEONE: 308/236-3040

1
P TI-NHTSA 0624
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Rob Sharpe . (248) UES-201% ».1

A5 10 SONEIRTETI4 _ m ol

Jartury 18, 1900

m‘&‘h - - lm-'- .._-ﬂll". + ] e hh - n . u
The braes contadt meberiad with pasalbly m mlyr compound. This suggasts trengler of cidda or
cormelon product fom tha brase conlaets 1o the aup. : )

SCC is coumast by pombinetion ofa wpauiic doresive sivironmant and & susimined svislis:sirses
(con be |ooalvied). - Ammonla, amsrianie onwpzids, sullyr sompounds, srd molsturs ane Ko 1o
_ mmhw The nonteot materel s bean repofied 1o ba 300 hraiss, which is highty -
P . sumonpible to . - : .

CBuke Qes o PR FLnD L

: : : .' ' : A CMRLNTE (80 pn Bl

, Ali fhrive Clephragme ahiti whit appesns 16 be inschenical sarmags. damage doss Not mach
' Up with v masling parte of the switeh. Thie suggesta that demags muy have oacurred price 1o

stmembily. “The diphragm e bacome briilie wnd oracied in tha violnlly of the dumage. Brake fui

hes become anirsined betvaen the lyers (Tefion and capion) of the dapdmgma.

. MMﬂMMMMHMIMHNMMHHMMhmIm
covitten of hw buve. There I siso wre damage- Noosized melting) (o one comer of he Bridge 5t he
alationaiy coming, mﬁm_mmmmﬁmmmmu
mhumﬂhhh-ﬂuﬂhmmt :

Tha tatminals YN depoalts whish spoea7 10 b peimerty aullut compourly of the termin
- material (n pHried braes). ARhough thase deposils sppesr visualy simliar bo the depogh Reund on _
the oup, they sppear to be of gifldeent composition,

Tha whike residus fund in the Sarnacior cavity contairs eiemenis found In dvy chesros! e
. andinguishers (Muscovie wnd phosphors) R

. ) K R - e

Stve LaRouoha -
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Ford Nbolor Company

Garsbtryer Toluama yoar i dale: None -
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Tokal 1996 Ford Motor (TTPS) customer neluams: 4
Total 1999 Ford Mokor

—

Tolal Events
1
2
8
8
1
1
1
1
1
1
i
1
o
1
Total 1907 Ford Molor (77PS) customer rebums: 7
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Gravaline, Dnn'

From: Hopking, AL
Sant Thursdey. Fabnuary 11. 1559 1:58 PM
To; Dague. Aryan
: saurann, Rusasi
Aubeat: Far: TSL 4 130708, Fuld identfication

WIHMMMMHHMUSHHMHMHMHIM Pam e Lincan Town car fire was siment
caranly brike fuld.

Raguri,

Al

From: HE, Both

Bank Friduy, January OF. 1969 3:15 P
Tg Dague, hll

G Hopeing, Al

Subjeot; TEL 5150700, Muid ldentiicalion
Chiscive:

leohatl wnd ey thi Muid seenpbes hound in cuaiomer relmded devics,

]

Firat, | inad ihe cap, excluding tha banasfer pin hole, with ohioraform, Iﬂuﬂmﬂwi_umhuiB.md
s svaperakad tha solvent. ramaining nevicie wisl identited 20 brake fiuid by FT-R sdeciroscopy. Tha

mntch faGior wal S5% companed to & rafarence sampis of Nigdan Braks fluld it my detsbass, Visbal companson of
m-mmuhmmhmmummmmmm This may e dus to sliightty
dh‘hﬂﬁ:rmﬂ:ﬂmlpmdundh]rmmumm

Hmllﬂ'l'lldhWﬂhH.MHWH.MMIMMHﬂMMMHHhm The
e sanples from tha Danafer pin hola sre idenbos) ta the fuid Finged fraim the cap with giionsdorm, The fud from
the comarer Bl60 Rppelcs (o o brike fuid, bt sppeers to comain alighthy mone wabds' thie tha: otfiie SR,

1will forwarg they speotrs! date 49 you by intemal mal Pieess led me know ¥ | can discsnd e remaining fud
mu_.wlmwﬂihmumﬂmmhmﬂn

Regarde,
Beth

Ext 3080 ME10-W Fax1870

Fopet TI-NHTSA 9642




Froms DAGUSmimigmagic.ilg.ti.com
Sent: Thunktay, Petriry 11, 1069 2:47 PM
To! Rahman, Aziz

Subjact; FW: TL # 150700, Fluid identiNcation

~ME5 Mia  9E5122 FR=QAST TO=ILld SENT=03/11/99 A2:39 FPM TYPEI=H
R¥wDE? ET=C DIVW{()50 Co-00357 BY=DAG] ATaQ2f1LI749 02:39 BM

To: Rahsun ' <Rahman>
AIir II2 3IZ
From: "Dagua, Brjap® T <bdeguefmesil .o, bl com

Subj: W: TIL F 150709, Fluid {dantifioatinn

e g e g

Zrom1 Hopkinm, AL |
Sant; Thurosday, Fabruary'll, 1395 i M

Tal Dagus, BEyan
ced Baumanen; Ruxasil j
Nubaok) ™ TEL N 15070%, Fluld idencificaclan

This 1z the wozk chat Bath had dane ko show that the fluid fram the awitch
from tha Llncoln Town car fizs was alasst certainly bzaks fluid,

Ragacds,

le K-LLJ-‘ E.th

L1 ¥ Friday, Jlm.lu::,! o8, 199% JXrlS M

Tan Dagus, Jrcyan

el Hopkina, Al

Sublect; T3k ¥ 150702, rluld ideskificatioo

‘Ghinctiver
Isclata and ldencify the fluid saoples Zoumd in customar cetumned divice.

Rasultal

‘Fieat, I rinsed che cap, axcluding the tramefer pin hala, with chlacofarm.

T filteacwd the olstuxw to zeorve tha solide, -and then svapermtad the

malvent. Tha remaining residus was identified sy braka flnld by FP-IR

npent Thm matah Faotor waa 89 compared to o cefwreoca ammpla of

H.unn h:ﬂ fluid in my database. Vissal compacison of the Misxdan fiuld ko
the sueple suggeets the fiunid from cha. sapple cortalos lesy wmber. This oay

ba cdus co slightly different formuiatisns producsd by differene

AU EEcEUra TS .

Kext, 1 acanbed the samples of fluid, provided by M... from tha traoafac pin
hole and the convertar of this devies. The twe sssples frum tha tiansfer
pln hols ace idantiocal tp che. fluid rinsed fyom the cap with chlaerofoxm,
The fluid from the convarter alwe appducd to be bBiaks fluid, but sppmica Ea
contain ll.lih':l? RO mn: than the okhear sanoplsas.

I will farward the spactral data to you by inteival mil. Plesss let o
kotow 1f T can discard the tsomining fluid samples, or if yau would like ma
to forwapd thess to you also. .

1
- © THHTSA 9649



Asgacds,

Bath
Ext. 3069

. K5 10-16

Fax 1670




From: Beringhauss, Gtaven [sber huuamlmetrml
Sank; - Wadnaaday, Fsbruary 17, 1HﬂHM-EAM
. Rahman, Azl
Subject P 85-008: PROPOSED FROTOCOL FOR DISASBEMELY AND ANALYRIS OF 5W1 TCH

FROM 77P8 FROM LINCCLN TOWN CAR

hi:; . ' .

, Hare wua Al's first pass proposmal. I am not Sure if the final procsss changed. I
will find out today, but I do not think it did, Brysn is oot in yet, my guess is bha ia

#till mick. I will En.'l..l.w up with Al ox Brywn at home.

Stevs

FROFOSED PROTOCOL FOR DIBM.!MI:Y*HH:D AMALYSIA OF IWITCH FROM
773 FROM LINCOLM TOMN CAR -

" Review Ford's Analysis data that they are hringing is.

& Examios thrwads and determine 1f it ia OK to Jjust chese the. thrndn i:t:t get a g'and :
asnl or ahould wa eamove matarial for analyals.

* Pragaure Leak Test the davica (15 minute lt'.nt.i.::-hnld. alr-pressuzized tast). .

* Cacide if we should remcve any material ar try any other analysls bafora wa start
disussarhling tha device.

* Do & practice decap using the balow procadure on a delibarately fractured parct (teo

nimic the condition that the retuenad davice will ba :'.nl bafore perfnmﬂig ‘i1t oo the real
umple. Bryan, you and I could do this now.
‘Poeceduls to remowve alumimm orimp ring

o Uae aluminue foll {or plastis 1f Pocd prefars} to mask th- apalyais sucrfacs.

* Also crasate a paper/tape. shield to further reduca chance of contamdnation duriag
cutting of orimp ring. )

* Blace a placa af tapa over the arsa to bs cut.

* cut crimp ring using jewslers saw or Oramel ocutoff whesl in one of the turu ATvAs
indicated on optical phota,

b Cut corners of ring at 130 degras nriantutiun

* Unfald crimp rcing

- Optioally examine cevesled surfaces. Take optical phntug'uph.l {(Digitsl camera with
macro lans plus instant microphotography) and document cbasrvatioos where appropriace.
Bxamine the following araas

* TInnida sucfacs of crimp ring.

*. Bezl area and underside of base

4 Top ol cmp

* Start BEN-ECX (Soanning Elsotron Nicroscopa with Ensrgy Diaparsiva Romlywis nt -
rays) analysis oo tha inaide of the ring and on varicus surfmces of the plaatic Lase,
- Reprotact the top surfacs wnd remove the cap. Brysh had origlnally suggested Just -

using an end mill to remove the aap. I weuldn't, bowsvar, ¢o all the wey theouyh with the
and pill. I would leave scoe faterial bebind as a shiedd. I would suggest then hepding tha
aap off.

* Oprically documant all cevanled lurtiou stlrtiug‘ ui.th ulp

* Hoamwhila, atect SEM-EDX anslynis on tep alde of cap. Farticularly ‘focus in on tha
wdges of tha cerumic pip gulda and on the indented ring that lines up with interiex wall
of the switeh eavity., Particularly leck for avidance of oorroslen or areing.

* ' pacide 1f we aheuild try to flake off any of the cvarlaying dabris to try to mmu:l.ne
the uhdeglying mec:l surface.

- Procmed to parform SEM-EDX analysis ¢n othar camponent surfaces revamled by removal
ef cap.

* Han-dul::uatiﬂly prohu inaide of the groomet to debeomina its zesilisnce which will
give us an indication of tha Cempermtuze that it saw. Anothar indication might bw the
depth of the indantations left by tha gromuet awal ringa in the wirs.

* pDacids if it makss sense to furthar sxamine the mating connectof of groomet ooal.

THNHTSA 9645




Regards,
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Hopkins, AL . . e o

From: Hopking, AL
Sam wadnasday, April 14, 1999 9:48 AM
: T FORD- Rock Gerar
1 © Subject: Electronic Imege Versiona of Photos that had been Faxed on 4/13/09
Rock,

Thiz is the text of the FAK that I sent you yeaterday. The Fax was acting up
yastarday 30 I had to zand it in three separats pilmces. You should have pages 1-41.

Rock, this data was accumulatac while Ford Englnesting was pressnt Thay took
coplas of this data and all the actual parts of the aample. They had, howevaer, lsft the -
small amounts of debris for aur Chem Lab to pe FTAR analysis to check If there
was brake fluid present. In fact, the FTAR andlysis showed that this was the case,

As you know, we subsaquently wers requested to send this small amount of debrls
{ d in aluminum foll} back to Ford. | would think that It would be much more
um to axamine the actusl switch itself. _

In any cass, this is the key to the data. | am going to try to E-mall you the photos
electronically tomorrow. if you have any questions, fasl free to cali me at 508-228-3040.,

SanplLe _ Rages Ehotos Spactra
Top Sutl of Cup After Degreasing . 1-14 01-0% gd1=-009
Terminal Cavity after Disassembly 15-28 05-15 0lo-013%
"AY —Black Flake from Trough 25-31 20 020-021
"B - Materlal Scrapesd from Cup Assembly 32-37 21 023-026
"C" = Gresn Macerisl on Cup - J8-41 22 0Z7-02%9

N —————— TP PP AR

o ———— - ol

The follewing images arce Windows BCX bit mmps. Thay don't have any annatation on
them but you can probably read that off of the Iaxed copy. The lask two digits on
the file names sare the phots numbars.- :

e e Ta G Ta T

"~ dagus_ 135708, 0B i dguay_ 1ROTES, TN jutx sngun_SICTON_G4 o g THID0 I i dugon_150008 M po

Tin T T | i

dagus_1T08_OF min g FITON_ N pan dagus: 15305800 mx ’ [ L BT sngve,_ 150011 .o dmgus._ VHROR_ 1T pey

h Th T T T W

wagum_HTOR 17 aau ot HIOTIE 14 o g WSO TH IR ger e 1NOTRR_H pax omgus 1308t oun

_) if you have any quéstions, feel free to call. There aren'l meny specia from the Tenminal Cavity Aftar Disassembly

Page 1.
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because | couldn't avoid shadowing wilhout additionai disassembly thal Ford Engineerng didnt want 1o do & the
time. . : : . ' . '

T P

Regaids,
Al

- - - - | . T-NHTSA 9048
: . : . - Paga2 :



