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Brake Pressure Switch Questions

Competitive Vehicles
How s switch packnged?
Is It slways Powered { HOT_ALI,_TIME) ?
Are the contacts opened when pressure applied?
What Is fuse lImit?
What is being switched?
I it 2 redundant switch?
Stewart Safter by 2/16/99

What are descriptions from AWS and CQIS?
Joe Neme/ Bill Abramezyk by  2/16/99

Are the swritch materfals compatible with brake fluld?
GregStevena by 2/16/99

Arc the switch materfals compatible with brake fluld in an electric fleld?
GregStevens hy 2/16/99

Are the switeh materials compatihle with brake fluid and contaminanta?
Greg Stevens by 2/16899

Are the switeh matorials compatible with contaminated brake flwid in an
electric field? Greg Stevens by 2/16M99

What are we seeing in reiurned Speed control modunles (FRACAS)?
Fred Kohl/ Dan Budzymid by  2/12/99

What does TT DFEMA say about this failore mode?
' Rob Sharpe by 2H0/9%%

'What are T in-process test fallnrea? _
) Rob Sharpe by 2/10/99

What does Speed control FMEA say abont Brake Switch 7

Fred Kohl by 1/9/9%%
Bwve Relmary, 313 39 03286 1 mmooairolied dooemnert origioal 2137199
- file namre B Sw.doo . loE3 meviged 215709

printed oo DX0R90 ot 10:05 AM
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Brake Pressure Swiich Questions
When was non-Pressure actuated switched introduced?

Steve Relmers by  2/9/99
I the Circuit drive hi-side or low-gide? Fred Kokt by 2899
Results of Central Lab analysis Steve LaRowch by  2/12/99
Amalysis of harmess pig-tails ~ JoeKafatl by 2/16/99
If a switeh is contaminpted can it start the ovent?

Fred Porter by 2/16/9%9
Flash polnts for sll materials? Greg Stevens by 2/16/99
What heat is conducted internslly? By

Don't nvdersiand this questions!?f1111111111]

Provide color photos of Econoline? Rob Sharpe by 2899

What Is the difference in the baze materials that look different?
Rob Sharpe by 2/16/99

TI analysis results of the Memphis pares ( erense marks in diaphragn, ete) ?
Rob Sharpe by 219499

What are the material call-outs for 1992 and 19937
Rob Sharpe by 29499

Results of testing with corvesion simulation? Fred Porter by  2/16/99

What does it take to start an event? Fred Porter by 2/16/99%

How doea speed conirol use this awltch? Fred Kohl by 211799

Do all Ford applications use switch between fose and lowd? YES
Fred Kohl by complets

Do all Ford applications have switch comnected to HOT-ALL-TIMES?

Joe Kafati by 2/16/99
Stave Baimars, 313 39 03286 moantnolied dommtest original 2/5/199
file pama BrcPEw.doc . 2of3 sevinod 2/5/99

. peimted cu 0208/99 ot 1005 AM
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Brake Pressure Switch Questions

‘Why Is this switch comnected to HOT-ALL-TIMES?

Fred Kohl by Complete
Emhﬂrmﬁltmhmmwmmmﬁmm the
stoplamp. _

What iz SDS reqairement namber? Fred Kohl by 21679
Can the switch act as a fage? Team by cuﬁ:plete

No.

1Is it feasible to disconnect the switeh as Iinmediate containment?
Yex, The customer will not have use of the speed control.

I:ltaeuptlbletn.]nmper out the awiich ax iImmediate comininment?

Fred Kohl by 216199
Other recommendations for immediate containment?
All by on-going
Can Brake Pressure Switch fumction be removed from power feed circult and
placed in ground return circuit? Fred Kohl by thd
Stevn Babmars, 313 39 03285 mmooridroled dociment original 2/5/15%
fla teoves RIXPRw.doc . Jaofl Toviscd /599

prinicd on 02808499 at 10:03 AM

3713 8022
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The 04w Chemioal Company

PO O 10
&acuming, Lovisiens Fores-01 i
Tmnary 15, 1999
M, Grag Stevens
Fead Mistor Compicy
FAX: 3133230684
Donr Mr. Stevess:

Tha folkawing is in reapans 1o request from Mr: F.3. Parter for infortsation o the conductivity
of brake fiwld JADS0-4) mupplisd v Povd Moty Iy The Daer Chemboal Compairy, W kv
completed 8 senrch of our ressaroll detsbase sad 0o duta m conduntivity ef HDS0-4 was Tound.

thuﬂmu[!ii}:ﬂ-ﬁﬂifmhwqmﬁuuum
Slncarely,

s

Michael Kitz
Bosintas Quality Leadsr
Cxygenuted Solvenl

JRH 29 "S53 14129 Stevenwslrea astevim PAGE. 22

3713 68023




0171441889 08137 GFLewanc ,Grag grtavan Document ID: fmeé-00778 Pagw: 32

RO 2
) MOTERIAL FLOW Geous =34 INE 4LBL 1995, 81-14 LT - R4z P. pormy

it Cowr Chamical CoMpamy
T MG Box TED
Plusmine, Lawsiang TORE-01E
January 13, 1656
M. Greg Strvensy
Pord Mator Comnpanty
FAX: 7)3-323-6686
Drcar Mr, Stavens:

Tha followtag it in response v your request for Information coneaming phyiesl properties 1nd
procety modificationt on beake fmid (EDS5-4) sapphied &0 Fond Motor by The Dow Chemical
Company. Ot records iodicets the sddition of & new addithe for improved sine corrosion
protection wis sdded 1o the ED50-4 fiaxmulation dorlng the tocomd quacter of 1995, The
mediflextion was commimicaiad t Ford engmeering at thar e,

Tha Aash point and snignition teoapecature aro available on the Materlsl Safery Data Sheet for
oar brake fuids. The dute for HDS0-4 are 03 follows;

Flash Point 312 dagroes F
Auscignlticn. Temperatore &04 dogrea F
. Pleasa call ma ot (225} 3536343 if you bave questions or comments.

Businets Quality Loader
Orxygenaisd Sobvants

JAHd 14 "53 #3:58 StwugnsGrea aztyeen FAGE . B2
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Cantral Laboratory

13000 Cantury Drive

Dearbam, MI 48120-1287
) January 15, 1988

FPraliminary Findings:

The cup is partinky covered with a greenish resldus. Residue appears o ba primadly an oxide of
the brass contact matedal with possibly a sulfur compound. This suggests ransfer of oxide or
corroaien pevadued from the brass contacts to the cup,

Tha statienary contact axhibits intergranular cracks which indicate strazs comogion aracking (SCG),
SCC I8 causad by combination of a spacific comosive environment and & sustained tensile siress
{can be focalized). Ammonla, ammonla compounds, sulfur compounds, and moietune ana know) to
cause SCG In brasa. Tha contact matardal has bean reported 10 ba 350 brass, which is highly
suacaptible to SCC.

The presenca of brake flukd on the switch side of the diaphragm has besn determined. Black
residues in the hex port snd an tha cup, converter, and ditc sppear to be compounds which may
have farmad from & reaction between decompoaltion products {ecids) of the polysster baae, the
brake fluid, and matals in the switch. Thia suggests thet the brake Huid was present an beth sides of
the dinphragm during the tharmal event

All threg diaphragms exhlbit what appeare (o be mechanical damage. The damage does not match
up with any mating parts of tha switzh. This suggesis that damage may have accumed prior to
assambly. The diaphsagm hae bacome brittle and cracked in the wicinity of the damage. Brake Nuld
has become entraned betwean tha layers {Telon and capton) of the dlaphragms.

The past of the movebie contact metted back into the bulkhesd beiween tha switch 3nd terminal
cavitles of the base. Thera Is alzo arc damege (locallzed meting) to ane comer of the bridge of the
stationary contact. Thia damage appears fresh (surfaces bright and shiny) which suggests that it
may hava occurred in the later stages of the tharmal event.

The terminals axhibit deposits which appear to ba primarily suifur compounds of ths terminal
material (tin pleted brass). Although theas deposits mppear visually similar to the depozit found ¢n
the cup, they appenr to be of different compoatiion.

The whita resldue found In the connector cavity containg elements found in dry chemlcal fire
axtingulshare (Muscovita and phoephorus)

Steve LaRaouche

3713 6026



G500 £1Le

Switch A

F2VC-9F924-AB 2281

1ILNLM92W1P Y] 1993 Lincoln Town Car - Houston, TX 99-Jan-14 PE98-055




L00 EHE

',f".'.

ILNLM92WXN Y 1992 Linc

oln Town Car - Dallas, TX, 99-Jan-13

pi 9f- o085



Cinn
T N ST
R b Y . | |,
e *‘I»ﬂf«-“

i }1'-' I.:'l t’J N

e

ILNLM2WIXN Y 992 Lincols Town Car - Dallas, TX, 99-Jan-13
P &-e55




6205 BLLE

ILNLM2 WXNY IR 992 Lincoin Town Car - Dallas, TX, 99-Jan-13

jeE- o5F



0B09 E12E




HEDS EMLE

EL DL

n-14 PESB-055




oED? ELIE

Switch A

F2VC-9F924-AB 2281

- 1LNEM92W1PYI 1993 Lincoin Town Car - Houston, TX 99-Jan-14 PE98-055



€603 ELiE

'




ILNLMEB3IWSNY I 1992 Lincoln Town Car - Houston, TX 99-Jan-14 PE98-055

YE02 Brep




A e

Vool
RN

ILNLM83WSN Y 952 Lincoln Town Car - Houston, TX 99-Jan-14 PE98-035




9€08 Sise

Switch B
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Felvee 2T The Daw Chamisal Company

. PO, Box 16D
Flaguaming, Lowsiens FOTES0S0

Facd Motor Compaty

PAX: 313-313-0686

Dwar Sig/Madume:

The fedlowing B a2 sy of te questions that The Dow Chamicsl Company bis bétn mked by Fonl

Mukor o addrnss ;

1. wa;hmmmmmmemmm
vomtmnmy battery valings splied henwess swisch ejectrical eomponents md the aydraulic
conmection

»  girouit fiesad st 15 ap
» MluﬂdemMﬂnlﬂdmimﬂpﬂ
s the match cxvity conmiains # biasck materiel conofoing =t lesst copper, 2inc, mifor wut beako
. . fluid (probably romtaining watsr)
Art the pwineh muerialy eowrpatihle wifth brakn finkd?
Ars the switch muterials cowgratible with brake fluid in am clectric Beld?
Are the switeh materinty compatible with ke fhald and covtaminanty?
Are the swich muteriuly compatible with costemigted, kraka Auid by mn slactric Sald?
Is brukce frid 2 possible somee of mifur faund kn the Memphis sritch?
I brake findd condiuctive emough 10 explaln the finding of & tramafr of e brass commace maiaria
3 the mteal cnp?

Ad we stated in our prior responss, we do nol bave dete to nddes theae quesiiens, The dueskions you've
aiged ward not considaced a1 raasosabls fafhare modes dusiag cur dedlgn or mamubachoring wvaloatians.

Tharsfors, stafing required to addeets your qoastinas wese not copducted.

Due ta the camplecity of (bis problem, we recominend that 1 saries of test e designed and condected. We
Aleo suggeat that this work be performed by m lndepenclent Iabormiocy with tha sppreprists area of
sapatipe, W it Dow wiould be more Gr hagpy o pravide myitences In fntecorating the resalts from sach
testa and the lmpeci oo futore brake floid performance requinmenty,

O in e

Aa the 2ok suppHer of brake fuld to Rard Motor In North Axerica, we 276 very iwirs of our role 1 a
imowiedgeatle contact when thepe Jeroes i, We art comanitted to prowiding daty and analysls of issnes
im ul] cnas wrivers pur experioncs and kpowladgn add value for qur cosomers. Fowever, we lave nelther
the datn or experlance With tha switch inyvolved i the curreex luroe, Tharsfore, we da not balisve % com
contriiney and 3dd value in mesingg sddressiny thoss Eosses and will sbetain from amending. .

Sincamsly,
.
‘ ’ Businssx Crality Loadier
’ Oxypenwtpd Soivents

| : ' 3713 6041
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& Thold xfier vebiouler nae: the % P ressined, the % retabned
of #otal origian] amise speales (by NED GC), he % of toal
okrogoe renined (by 2US), and the % bofdey of Inown N-
eootalniy rection prodoct wiikch do not provide balfering

© ety (by NPD GC), Whils dw RA md the conceirations

of ha srfglual anincs deop vayy afier spprosimaly 7000
lan i <10% of dwir mhial viduey, moee tam & thind of b
ociginal roul pitrogen remadng o the feld.  Esscmially all of
s riatidinal W B fn o frps othey shas tha. evigine] swises, sl
mon. of e retidund M Lk & 3 formt which does zot provide

B 25 T99 @may

%24 TN 4LEL

Stevens.Greg grtaven Deoument ID: Emoé-02323 FagE: 4

19, 22-2a

of Snolved reetahs In brain oM (e, doos by indactivelyv
sowpled Dl apalc omizion specrowom) povide m
infipect indiouier of comedon msbvity withls T bl
fyplem. ¥ mch mmsremert 2 o ba uafol pulds ie e
fercehmnl duriblty of the fwld, thoy mort both e
incpemied with some cwe 3 be eecompesied by dealled
apestion of brilia myien cempowiets to mishih whother
the prewence of the dinalwd mebls b the Bufd o I St
indlative of 1 ondidon witoh coudd svencually deccarss
eake v prfarmicn, A Jow ren of ptanl podnaaken
twr k lrge wocken aom of 3 el may bad to ppareotly
slgntfisant levels of thiat racin] dimabeed, n tae fid but may
post ne flareak to xypen porfrmanoe.  Comversaly, & very
high rate of locRerd corrmsion of 2 meol could prodece only

Figue 2 fhows te pickep of murals by 2 Suid in
vidmubr cervice 33 & fanciion of fiild ags, comcponding o
discoos cveled of 0-100,000 Ire. In AE vehicls i G

Stayenn,Greg ostauen PREE. B4
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Stevens Greg grtevan Dommneot ID: Epsa-n23z3
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Tage: 5
it ag HTEL PR/

T signihicuncy of Figars 2 Tied bot tn the ralatively lurgn
dissolvad copper Jevels Tt i B move sobde levaly of
diaolvd et Mo dimatved bran atall is feen wotil around 10
Brbexii, afief which 30-100 ppm of dissobrd [ron Bocemid
fpial. Copl pom evcponests removed fron somw whicha
wlir soch e showr somse brwd of pladag of she (o, with
Tits typiesily ipromaded by cmialic copper.

Disscived (ma sppesn To the brake fokd atter the inidal
by conotion inkibbon an dgnifiomdy deplmed and
olvd conper bevels rin b sround 200 pom,  The spparen
indueden perind Sor tom tocraden han pressued GG
in weating Sehnaolopical changes dasipasd th minkalon b
offee; ob tit prowen] awploviay e ake Sold ad
wasteeded o repradncing the brow cowraion chearved ot Hham
in velslales afior covornd yors’ sirvich. Later sectiant of thic
ppac Wil show thee aowrisn w e dwwricn] clasge in
ke flold doring um b d 0 mn procederes whick
pegradoce e el vabicaler effecs uiitde § mootin

“The dimobvad zinc lavels b Figure I chow na evidence of
the. Infacticn tatw seen for Yo Sioca oting
protsction of sine o brake Muld i knows w0 ba probiematio
ovem In fresh beoke fids' (t it not yut & requEwDe of
FMVEI116) k would ot b infady swprviag i woue Za
coTotion ¥ oconving oen sier risfvaly aberr carvrice
Ansltyr porbbly sowrce of the shearved xin [§ excometion of
2 compemsds from hosey.
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Stavens frag gutasn Docsunext ID: £o=6-01423

aging procem, % was desinkln th rum m e Mghee -

FEB 2% "99 @o:f%]

Paga: &
1539.02-36 BFes1l  dTEL B, RGN

cndeasr (the lomir oo Sop) proved wdeputs %o keep toml
wiight Inengs Tor the Fuide helow 0,544 daring this precsdane.
Ade (frae of eerhog ditwedde and hndeoenrbon) we paped
truegh the Kuld ut 10 mUs through 4 Suarmmed airyiens-
propylese (FEF) b drwem oex Ly v hoe alr of 2 hest gum ™
ghva i = | mm opening.  Tempetaiure i tadmemd by 1
0.13 mu thamocorpls within e fuid md wie controlied
with wn Cenegs B5500) teppersies convollar swhoking the
Pt 10 5 verialls trac P st ot H V(B sidy-cinte
opavsciom’} which o tern sagrplbad povwsr te the besiiey mends.
Tia fuld xpd 10 g of copper powdar (Bakier 172801} weere
eoagiousesly simred with 2 agmese iy Jimally baloo the
haciag maciie, A 10-20 co® pleos of easst ivan bealo oylinder
wag vand w3 & o bar 000 provided & quizk vimes! chedc of
Y cormoytve effecty poacmied dorioy the Thermal eilbéaton; 4
yucwad stawstard ot bar wai
ik px In T ek w ivgrows siring. The finkd ws
refiozed inthe flow of afr for 15 br mt 132" C i this sppareine
Thex the floid wey decricd S sbove the copper pawdes
sof rencforred to & 4 Tiéer Soroslilosts gl besker for te
wxspnp of'the lbormary aging procest.

Thee whits ooliazims off Figors 3 show tha % RA roaissd
afey BAE compaiiiviby Suld Rldefiedd snd o mnber of

ke Bl dofag vabicabe mreics 3 valitbetiow of
sirioes chhir Tom e free awrfics & the maner cyHpder
smacvolr of swr pumesstica threugh hoses,  Azother
poselbiliy b simple sbevrprien Soos hess mutsiah. withent

Stausna Grea astaven PROE . B
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ﬁmmmmm dhtring ‘ehlela nae,
pardcalady the prodoczion. of Surhimide wxidarton prados.

OVERALL AGING: COMRINED PROCESSES - Tha
Daat fit of Tobetrented fuid cowposition 1o vehicle-nped Baide
baa o obtalned U the voledKomtion stop i3 parformed st
th ah-apitged nfinring proosden previensly duoibed A
Jows tempersiarz i wed for volulloron In tikk conviimed
proowdere  boomese {13 Sold saperscencs & the Soction of
volatitbrarion (resirvolr or bomd will Ba Lowsr e e
oxlmvers gysien tmpemonr usid for the shental ondabion
eop mad (7] voletfnsion w igher wnpertuie conkd clse
changem b e ralaive concenivstons of e fuld

which Jurve ot beas obearved In vekichn,

Tha2 Etary of previomly relioeed Bold see deciited o
i e basker which & St bald worsvewd, o B0 C
Mvemecouple in tes fiold 2.7 cow above the bonem) Sor B4
hovrs oo & hosplod guloed by 4 tompersiere coriroller
The fuid ix dwn cooled wod Sitered throngh 25 jam poper
(Whrmen 42) % remove saponded copper pawder, king
cure b pourksg 9 cxpivee sy condinxts ou the shim of e
boalotr wlony with e Bogald. Walghr loswus fom tw Duif
cdrring thix voladiizadion step respe from shom 2 B 2%

The black ¢olomeid of Figum 3 show the %EA (va. frosk
fald) mtuaload ader both M hermwl pxbdefion wd
volntixation Hapa i & mimber of fukdt. For most, bot oot
all, fiolh, wheaost dfl of the [ of baffacing copacity necon
Soriog the themal cddatien swp of the Mbovstory agink
procadan. '

Towar teen Yaowe of finkds o in veliculin servios. The lew
wetah cotanty n the Lebuaged finids simpiify deveotion of
comteion when lab-aged Sukd [8 it bucs tha biaka ryStims of
e wehicies

Tubh 4 : Comparison of shamltal yroparties of 4 ekl ln
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FROM :HATERIAL. FLOW GROLE

Table 5z Disolved metals for fresh and lab-agud fhulda T
aad 00, bafore and sftar & monther service in matched
vithislay,

Stevens ,Greg gotewmy Document ID: Sme6-02339
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BEHAVION OF LAE-AGED COMMERCIAL BEXAKE
FLUIDS TN SAE 11703 LABDRATORY CORROSION
TESTR '

Ieternal eeerosica of bewks pyEem omponants hay baen
observed in some velicles after srveral yemrs' service lo brakie
fluids which eally pass the omrosion teels i tha JIH)Y
sonded  Ons canmor, tandbre, bave confldemce dhet the
stinderd oueroyion teats pecfwmed o fech fhulds adequtely
et the deoability of corotion peotaction for the Bt of the
wehinly, Labocwtory-agisg of fhuide prior & wehicle T has
reprodineed Jong-tonn vehicnlar effects afer much shorter
vehienlps expoare. In aq stampt io develop 1 Rboratery
caroslon text which doss have prodictive pawse for the

docability of corroslon protecden, sandaed coerntlen tests

wre rn oo & monber of oourmercil brake fukhe in both
ol and Isboratory-aged (thermal oxldstien + voledllzion)
conditlons, In thic spplication, the o, 104 ppm copper level
in soma Lb-aged finhkis complicates tha arpeetstion of
waight-loy messremenry. Coppir deyvoaition cun aoprpay
carvorlon, {mos: actossbly da aine, fron, sad sbiminven
coupors) snd decrapen the magnitids (or svis lovert e
SppaTes i) of reil corrosive weipht lomus  Tab-aged
fhalds weye therefore amalyzed for mataly after being w50d In
e cortediom b, 2w the disghved metsls conTETE W

Paga: 14
1999, 22-25

Table & shows sanded JIT03 toerotion Gt welght
changss far SAE computibllity Suid BM-G5-04 snd for 9

vitthle cortoslon of sompeaess. | appaan et the
condiines o the comrosion test in J1703 are noc severs snough
i predots visible Soerasion wven from sged fhuds which do
allow vibly o Il pyem coomsdon B sver®
vehicaler service.
Tubls  slown pralinioery resalty on walght cheogss for

wostals weted in lab-aged finlda by the 1 703 mathod modifed

by sddition of 3¢ ppm. chlodde to the st Buid  With the
widicion of chlaride, not only zine bt o toped fron, stes]
xpdior ahimitim shvwed piting or stcking with same lab-

Madifying the 11703 corrosion teE both by Iab-aged finid
and by addition of J0 ppem chlesider claady ncroesy
sovechy 1od o abfity to Sstinguiyh heowson Holds, K Lt in
nigards i coopon appatrance.  Howewer, evew this doubly-
modiled vecsion of te SAE corraion aes docs not ropradoce
the offir o onge lron oheerved i vehiclet.

To miokaizy te finore pecepdry of veliicaler t=aing,
oven with Iab-aged fobds, are seinpent lshamdory oo on
torr mamr b dawaloped  Addiviowal fecoors which oy
contribate & the moem sorreskn envirosment ln
wolnicles compared to the staadad T corrcelon ox juclode
dewlls of tw timstempenimire hisory off the finld st Sodus
changns i trake Boid chemistry induoed by Intamctions with
slaasoers in the sysien (particulady hose muderith). Fucticr
modifieations o the sebad J1703 corrosion et procadunes,
w opplied w lebaged Duids, arc being lovestipamd to
determlos e cimplet possih MbOMWRTY DorTOTon bt
cosdiions widch bestar raproduce the weent-case bebmvicr of
finlds in aevers vehlenlsr service,

SUMMARY AND CONCLUSIORS

Contanfly fncressing wopeotsdoms for cenbility of
sixomaiive componats oa the part o lexh cossners and
mnufacturers sagperts the derinsh ity of Bnproved methods
1o e T damibility of carveslon protsction i bake fiuids.
Chemical anslysts of ued beake finids hag shovwn thet the
antines which erc o the iy coerosion Sahlbitare can
Be ot aver time both throogh tuerenal axidetion and hy
anvothey process which completsly rameves niropem fom the
fuid A tvo-simp Wbecstory aging procodurs was developod
w0 raproduce thesc vibicular changes bn brake fiuld chemisty.
PFluids sobjacicd tn this lshocmory aglng process typically sl
naxsad uTl oF tha cermedos weirhr shomes mooiremeals nf he

BTFI4Z o1 P92
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From: SEEIMERS--DREENOGT Data and time 04/10/99 13:18:02
To: ASTEVENL--DEAHOAS FERORTHFR --DRBNDOT7 Portar, P.J.
FROM: Steve Deimmrs UBAET |UTC 04 -00)

pubject: Ra: Zytel Sampls to TI

fyl

Btava Reaimnary bulleing 5 3EOCE

EVT Chagale EfE Syatem Applications mall drop 2411

39-03285 ARAIMERS araimersfiford. dom fax A%-04145 S

té4 Porwarding note from PABOAHBU--EXTERMAL 04709799 17:23 wié
Te: SREIMERS--FCRDMRIL Eteves Ralmars

Fram: Paul J Eana
Subject: Ra Zytal Sample to TI

From: "Paul J Eana®«<Puul.J.Hanwduea.dupont . com:
od: A-moguirketl.com,
awaltaragti . com

The V-0(flawe ratardant] high teoparaturs Eytel HTY FREZG3ISBL NCOLQ
(natural oolor) will arrive abt TI on Monday April 12. T talked witcth Andy
McGuirk and Steva Walterd (molding reapongaibility) about this product and
have fax'd tha procasping quidelines to Atwwva. This product will have a
150F highsar malt point cver the Celanex 4300 and a 100F highar melt point
over tha Neryl @TX 820 (a nylon alloy). It will alsa hava much battar Flow
and dimneosionel akebillity over the Noryl GTX g3, Pauyl 249-583-8107

3713 6058



Marterisk Emoorrmandetions for Fazeaability feos matilbax: %7 C/Program 0P Te Nokicape/N, (02F3 . OGECDCLNIMA LVE. DUPONT.COM&monber=2

. Subject: Martarial Recommendintions for Flammahitity laus
Date: Tha, 1 Apr 1999 (3:44:08 -0500
From: "Paul ] Kene" <PaulJ. Kane@USA, dupont.com=
To: GSTEVEN1Gford.com, SREIMERS/@ford. oom
CC; "Michael J Bashof® <Michasl J Baohofi@USA dupont.oom>

Grag, I rscovonetid the Zanitae 6140L {used at Ford in a4 wiper mwtor to salve
fimiliar concern whara high smperage going through when motor was in atall
torque conditica), The IyPont Zenlta LCP i a liguild crymtal polymar that
iz v-0 {flama retardsnc) 4swn £o 031 inch thiclnesas and has a melt point
¢f G35F, The Calanmx PET gradeas have a malt point of 431F and the Horyl
GTE B30 which ia juet a nylan aAllsy haz a melr paint of 437 P.

My axparisnce ip that in cthess situations, going to higher oalit point ia
the only bhopa for sclving it from a polymer standpolnt.

Tha other material I recosmended 15 2ytel HTN FRS2EIARL which ham m mmiE
poloc of 590 F and im £lame retexdsnt, Thle would be lower cost resin.

I have fax'd data shest bto vou and we can rush saxples to TI for molding 1f
you want, Paul Kane.....248-583-0107

1of1
3713 60G9
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From: GREIMERS--DEANQDGT Dats aod tima 03 18/99 08:4D:32
Tos GATEVREL--DRENOQS

PROM! Gteve Rolmers USAET {UTC -05:00)

Bubjeac: BSP Switah USAET (UITC -0%5:00)

Greg, I will get you a cocnosctor and swikch. I[Ff you doant't nasd tha swibch plasas
& raturn it ko me. Can we alaso put a sampla of the new plastic and the currsnt
model plastic in thia teat too?

Stave Reimaze building 5 3E008
AVT fhasala B/E System Appligationa mall drap 5011
A9-03285 SRBIMERS aralmerpeford. com fax 33-03284 P

4+ Porwarding note from GETEVEWL--DRBNOO5S 03/18/58 0§39 ++r
Ta: SREIMNERS---DRENOOT
co; KARIBELE- -DRANTGS

From: Greg Stavens TSAET (UITC -05:00)

Subimsar: B/F Awitch TAART (OTC -DS5:00)

Bteve: I talkad to Fread regarding a teat we might want to perform on the
Awitth basad on Joe BEvans doiments 1n the maeting yesterday. I wae thinkiog
on submarging the eawitch in brake Eluid {old fiuid) at an elevated temp. for
70 to 120 hrs, then cheacking the cosponsnts for arvidence of damage. L=t me
koow what you think. I will need a awltch to do taat,

Ragarda,,
Greg Stavens

N {fnﬂ‘rﬁn Jﬂurﬂ Y TV E‘M /M #) p st .‘li'.lrs,
. teroy Shgppe oot

3713 6060
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From: HPERAE ~-DRBROOS Date and tima Q3FL5/99 16:34:17
To: EGRIBHLE--NRENOAE G8TEVEN1--IRENNOS

oot SHIIHERHT-DIEHUGT PRORTER - -DRENOQT

FROM: Bxruce Paacs (RPEAEE} USARET{UTC -05:00)

Bybjact: Hon Condustor

In reglewing the apaed control awitch isaue, it occura to me that the awitoh
might b= iwolated {oot groundsd) toc tha prop valwve Lf we were to put an
insulating spacar hatwveen tha ewitch and valva in tha foxrm of a donble
tkhreaded buahing. This bushing would have to have strength similar to

staml and ysk ba a non conduckar. I c¢heackad Marks Hsndhook and Eha resietancs
for steal {awicch] ig %4.8 {cir wil par Zoot}, for alusdoum {valve| ig 17.01,
and for cast irop la 440-5808, Can 2 raplstance path of 5x resistance cut tha
currant back to an agoeptable heating in dead phort sltuaticoy Tha capt irom
would ba Emirly sagy to mavhing inte buahingse.

¥y quantion id; in the axotlc world of satariala, are thers othar candidates
for hushing mataxinl? non-matalliz?

Regards, Brude PdaAEm
RLVT-Adv. Brake Syatemad, B4-54774, fax 39-04145

3713 6061



A AT A AT A RN R AN R r e b W Rk ARk A bl okl b Aok

* Note printad by GSTEVENL cn 20 Mar 1993 mt 0%:15:45 b
Ty S e R R e I e I L TR T T IR R LT R LY P Y

From: SBALZER1--DRBHIDE ) ] Tats and tims a3f17/9% 14:52:26
To: GETEVEN1--DRENOOS

FROM: Stacy Balaar TAABT (UTC -0%:00)

gubjact: Town Car Erake Prassure Switoch ORABT [OTT -0K00)

areg, I discussed the Braks Parts Cleanar with the guppller. They comfirmed
that thera im HO cxalic acid in the product. We do not bhave any danples

at our Eardliky, wa arm plamning on ordercing socom. Tha fasmtest way

to raceiva would ba to purchase from & Ford dealarship.

Tha payt numhar 1s: FPERE-20410-AH.

If you have any additional qunltinn-&nsluana feel fres to conback me,

Alge, tha MADE is availlabla in MATS er tox numex; 147134,

Ragardm

Beacy Hilllt PEOFS ID: SBALZERL Intarnet; sbealgerlsford.ocom
PCAD Repair Produot PFlanning Ehona; (313} 39-05765
Product Enginasr-sSarvics Chemicala Fax: {3132) 39-0Q77Q

v++ Porwarding note from GSTEVEWL--DRBNQOOS 03/10/99 09:09 ki
To: JBRLZER1- -DRENDOG

oc; SREEIMERSA- ~DRENOOT ALAROTUCH- -FORDMAL
EUATIRBLE- -DRENAOS

From: Grag Etavans TAART(UTC -05100}

fuhjest;: Town Car Brake Prepaure 8witch THARY (OTC -05100)

Stacyr I don't know if you have heard anything about the pxablews we ara
experiencing with this swlkch [PIEES) but a question hed baen reaised concerning
the compatabiliby of s brake parts cleanstr {FEAZR-2CHLO-AB) with thie swltoh.

Do you knww 1f the clesanear contalus ¢xalic aqid which could ba damagingtc our
gwitoh 7 If not, do you have a coupls of guarts of thia gleanar mvailable that
our omptral lab and Taxas Instruments cab analyizs ¥

Regards,
Grag Stavanm

2713 6062
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From: HSREIMERSE--DRBHOOT Data and time IJEJ']..EI!! 17:27:25
Te: FFORTER --DREN0G7 Porker, F.J. GATEVENL~- -DRENOOS
ALAROCH - - FORDNAL
FRCM: Atave Raipars TNBRRT (UTS -05:00)
Subject; RE: Ford Braka Fluild questions
fyd
Bteva Raimerso buildimy & 3B0O8
AVT Chamula E/E Syatem Applications mail drop 5011
35-403385 ERHIMERS areimers@ford. com fax 39-03186 HES

wkk Poyuarding nota from OWDZLGOP--EXTERMAL 03716799 16:20 &+é
To; ARRIMERN--FORODMAIL Ralmaps, Htava
oc: Qi4Z1WP]l--EXTERMAL Fitk, Michasl

From: Urbiha, Scotk (8R)
gubjisct: RE| PFord Eraks Fluld Questlcns

From: "Oxblha, 2cett (8A) "<aurklbhasdow.coms
ee: "Eitt, Michasl"<mkitiddow.com

Stave, I know that Mike was out today and ilg on vacatlon tomorrow. I
will folloaw up with him on your recusst am waell.

A faw gommanes. ...

1. It was my wdaracanding from our recent masting that it wis unknown
ag to what brake fluid was in the vehigles in questicn, From a Eapting
@tandpoint, i Pord wanting to lock at the "world®" of brake flulda that
ars in the market. Tha ramson I ask this is that the brake fluid aM
uags far factory 111 ia diffarane from Chryalsr which is diffsrsnt from
Ford. Io fact, tha Japaness all usa differant flulds and chemistriss es
wall. T had mentioned thie to gaveral folke after cur meating was over.
There ars paveral producers of hraka flulds (rocwa for OEM aod othare for
aftarmazket) mnd thase mll use Ailfferent formulation chamictxy.

3. Copductivity of brake fluid will be contipgani upen a number of
factoreg ingluding the chemistry of the "neat” (unused/unadulterakcsd)
fluid, watar content, and whethar or not any lmpuritles bhawve entered the
fluid {i.m,: matals from the braksa sysbam, abe.]

1. I'll lat Mike addzess this. I am sware of tha papar although T
don't have a copy of it. The commence I made in numbsr com ars valld
for thip tast ao wall.

I'm gorry 1f this aesma to be goafusing or middiss up anything Ford W
locking st. Ik's lmportant, though, to recognize that dus to the
various fluids in the market that it's Aifficult bo coms up with m test
procadura. Once n veabicle leavas tha aseembly plant ths Yyps and
rpixtura® of brake fluid is up in the air. Whilea braks fluid
chemigtriag ars "similar" thay ara rot the gepe....and T dorn't just mean
for corromicon inhibitors, etc. Tha actual base cheplstry csn be vary
dlfferant.

Lat ma know of any queations you wmay have and anything I can do to help
further. H»gmin, I'1l put a4 call ints Hika to help oo this redquedt.

3713 8083



Scobkt A, Urbilha
Account Managar

Dow Aukomotive
Phone; 348-331-5557
Fax: 248-543-1T40%
surbihaddaw . com

L

From: Btave Reimerd SMTR:araimera@ford. oom
Jant : Tosasday, Maxrch 1&, 1392 11:323 AM

To: Urbiha, Sectk (B3]

Aubject; Fard Brake Fluld Qusations

TG: surbibaddow, com

Thim is taxt of Tassags I sant to Mike Kit:t today.

Subjack) Ferd Brake Fluld guestisaw

1. ¥Whan will Brake Fluid without inhibitors ba avallabla?

2. Hasd to know conductlviey =f Braks Fluid?

3. SAR 971007 Jdapcribhen a way ta lab-age brake £fluld. Cao LROW halp
Ford gat scm

m af this lah-aged Braksa Fluld? { Is this tha SAE papar you rafarrad
to in gur

wasting in Dearborm oo 3/24/537 )

thanks,

Z2tave Reimers Fuilding 5 3EORA
AVT Chaspis B/E dymcem Applloaricnos mall drap 5011
A%-0328¢ sSREIMERS sralvarazford. oom fox 35-03388 >

VYV Y YUY Y YUY NYYUYYYYYY YU WYY

3713 6064
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* Hota printad by GATEVENL on 10 Mar 1%9%% at 09.:109:14& *
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From: G8TEVENL--DRENGOS Dats and +imms 03/10/9% 0510581403
Tor BEBALEER1--DRENDOS
¢C: BREIMERS--DRENOO7 BLARCOUCH- - FORDRAL
FGRIEBLE--CRBNQOS
From: Grag Stavens TAARET (UTC -05:00])
BEulriact: Town Car Erake Prassure Switch TAART (YUTC -05:=00)

dtacy: I don't know Lf you have heaxd anything about tha problens we acs
axpariancing with chism awibah ([(FIREQ) but a gquaation ham basn ralasd conceruning
the compatabllity of a brake parte cleansr (FSAZ-2CH1O0-AB} with this pwitoh,

Da you know if tha alesgner gontains oxalle acid which eould ba damagingto our
awitoh ¥ If net, do you have & couple of gquarcs of thie clsanar available that
cur vantral leb end Texas Indtbruments san analyizs 7
Bagards,

Grag SLavVans

S713 8085
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* Hots princed by CATEVENL cm 10 Mar 19939 at 07:12:23 *

LR L R bR bbb A R AR R T T T I T I I T A T Sl E R}

From: SRAIMERS--DRBROQT Deta apd tiom Q3/CB/599 15:08:34
To: AATEVEHL--DRANOOS

co: SLAROUCH- - FORDEAL FPORTER --DRBNOOT Fortarc, F.J.
FROM; Btave Raimers USART{IJTC -05:00)

Subjact: RE, Tawn Car Tadating

greg, the brake dleaning fluid should be checked for contenta that mey be harm
£ul to the BP wwitch. At Mpd lagt weekt I oboorved the machandc uming it to cle
an the mamtar cyclinder reparvolr extericr and the aras arommd tha AF pwikch wh
ara tha braka flujd had been dripping. Oxylats sourca?

Steva Reimars ullding 5 23008
AVT Chagsis E/E gystam Applications mail deop 5011
39-031i8€ SREIMERS sraimeragford. com Lax 319-0326E P

#vt Porwarding nota from JMORRINE--FORDNMAZ 03/0B/99 1015 ww
701 EREIMHRS- - FOROMAIL Raimezrs, Steva (5.
oo: JOWIODAL--PORDHAZ owimdalla, Joa {dJ.

From: Morrix, Jehn ([J.M.)
Eubjsct: RE: Town Car Taesting

I Just FIR 27 Ltegt filese to you and 1 exael ghaet dedoribing the best runs.
ME@ will try to parform tha low ou tadting on Tuasday morning.

The braks parts Clesanaxr % is
FEAZ-ZCH1O-ABR

Ford internal Eaf. # ia
147124

John Morzis

Michigan Proving Ground

Fhooe: E10-753-23770 Fax: B10-T52-3656
imorriseeford . ocom

----- Qriginal Mesasage-----

From: Stava Raimarsa mailta:sraimarasgw.ford. com
Hant;: Saturday, March 04, 199% 6;41 PM

Ta: Gwiedalla, Joo

Cd: jmorristssall.ford.com

Bubjeot: Téwn Cnr Tasting

Jon,

I will uneacd more beatb runs. The 1§ cdata sets I bave so fnr do oot have muc
ARS evant data. The trapsducer at the HCO muat he chacked to ba abmalutaly
sure it is ooonected to the Frop-valve that haa the Brake preasurs switch. I
naad some data from m low mu surface so that the remr had 8 long ABES evant.
It ) .

this weans tesking on snow then I ¢an do without thae f£ifth whesl chaonel ao
you den't have to zrulh it. I would liks to ase two Oata pets run at 49 mph
on .

low mu, If the data locks good I will probably nesd 2 oors almilar runs,

If uping & eplit wu surfacs helps go abead, but ba sura tha low omu 1a on tha
brake side that haa tha brmke pressure awitch,

Staciy Balzer SEAZERL.  0LT4y

3713 8068
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Alpgo, I nesd tha Ford Part punbar for the braks cleaning fluid that Tom K,
Ueacd

oo tha car. Wa need to gat this for chemical analysis of contendnants we

ars

assing in the field.
LA R L IS L YL L T

thanksa,

Stevs Reimars ' bullding 5 3BOCE
AVT. Chagelas X/E Syatam Applicakiona mall drep 5011
39+-03286 SERIMERE arelmarasford. com fax 3%-03288 1>

3713 6067
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* Hota ;irintnd by GSTEVEML on 10 Mar 1989 at D7:1Z:34 *
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From: SREINERI--DEBHOOT Late and tima 03/08/39% 0%:57:38
Ta: GETEVEMNL--DRBHOOS

FROM: Stave Reimers UBART (UTC -05;00}

Eublact: RE: Town Car Tasting :

Buy mome.

8teve Raimers building & 3IBZOA

AVT Chaswsis BE/E Systam Applications mail drap 5011

AP-03286 SREIMERS arsimaregeford. com fax 39-D3Z36 i

¥+ Forwarding nota frowm GETEVEWL--DERRGOBE DA/05/589 0710 %+
To: SREIMERS--DRBHOCT

*%* Raply to note of 031/06/93 15:08

From: Grag OStevans USAET {UTC -05:04)

Subjact: RE: Town Car Testing

Oteva: T awm not famlliar with tha brake clesaning fluid. Do you have a ganpls
af it or do you want us to purchass scme of it at o damlwrahip? Hoth T and tha
lab ahoyuld analyize 1t, I will not he at Wadnapday's meating, a0 leat ma know
what you dacide.

Ragards,
drag Btevena

3713 £088
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* Mota printsd by QSTEVENL on 3 MAr 1955 at 07:00:17 *
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Fromi PFPOETER --DRANDOT Data and tiom 03 /02/99% DA:55:06
To: GSTEVEN1--DRENOO5S Stovens, Sregory

FRom: F. f. Dortar USAET {UTC -05:186)

Subjact;: (U} Brake ¥luid

Greqa,

Can we gat a barrel (or two! of braka fluid without rust ifaohibitora?

Ragardns,

Fred Porter oy - fporter fportaraioyd. com

Chuagsin B/E Ayatams Applications (313} 845-3722

Bldg 5 - Mall Drop %030 - Cubilgls 2EOO4 Lax: 3504145

3713 6069
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" SHota printed by SGHTEVENL on 1 Mar 1959 at 10:40:44 *
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Fromi: GSTEVEN1--DRBNGOS Date and kios 03/03/3% 09:47;:31
To: FPORTER --DRENGQT
oc: EGRIBELE--DREHOOE

dk+ Daply ko nobe of 01/03/%9 OB, 55

From: Greg Stavans UBABT (UTC -0%:04])

Bubject: (U} Brake Fluid

Frad: It would he almoat lopossibhle. Dowe' material production procass im
for 20,000 gallone of bronke fluid par batoh. They could pomsibly make a 1
gnllu: nﬁla for you in their lak. If this would work, call Mike Eitt on
25-353-0343 .,

Regarda,
Grag Stavans

3713 8070
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From: FRORTER --DRBMOD?T Dmte and time 03702799 08:55:08
To: GSTEVEN1--DEBEN0OOS Htevens, Sregory

FROM: ¥, . Portar CHART (T =05 :00)
Bubjent; (O} arake Fluid

Qreg,
Can we gat a barrel (or two) of hxake £luld wichout ruet inbibdtors?

Engards,
Frad Poxtar oOF - fportar tporterdford. com
Chageia /B Systemsa Applicaticms {313) 845-31732

Bldg 5 - Mail Drep 5030 - Cublecls iE0OL fax: 330-4145

3713 80T
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* Hote printad by GSTEVENL on 15 Feb 1999 at 12:38:31 *
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Froo: SREIMERAE--DRBNOO0T ] Cakte and tioe 02/15/99 09:5%:40
To: GHTRVERL--DRBNODS

FROM: Stave Eeipara TAAET (UTC -05:00)
Bubjedt: RH: Brake Prasayrs Switch Sul fur :
Anothar quastion for DOW.

Bteva Eaiwmera bullding 5 30043
AVT Chaselis E/B Systam Applloatichs mail Arop 5011
30-03186 ARAIMERA aroimarssford. oon fax 35-03138E L

t+é Forvarding note from JLAROUCH--FORDHAL O0R/15/39 QA:A0 it
To: ARAIMERA--~-FORCMATL Telmarsy, Jcave (4,

Frou: LaRouche, Steyve (B.)
Buhimat: RE: Eraks Pragaunrs Ewitoh Bulfu:r

Btavar WNe hawva found sulfur in all the othay ewitahos., Wo haven't
idencifiad a source yat. I hopa that Dow or DuFant can glve ua aome ldaaa.

dtave Lakouchs { ALARCTCH)
Metallurgy Sestlon, Capntral Laboratory, Room Neld
{313) 845-4B78 {313) 2333-1lel4 PAX

----- original Maopage-----

Fromi Btave Eaimers maillto:garsimerassgw.ford.oom
Eant: Momday., Fabruary 15. 1935 8:15 AM

To: Laloyshs, Steva

guhjant: Rraks Prasgura gwitoh sulfur

You mentioned sulfur se one of the contamipantca foumd in the W B Bwitch.
Did you find sulfur in any othara? Have you ldentifisd the likely source?
thankm,

gtave Reimars _ ' pullding 5 30043
AVT Chnsais B/E System Applications mail drep 5013
19-03286 BREIMERS sraimarsdford.cou fax 33-03286 P

3713 8072
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* Rats printed by GSTEVEN1 on 15 Fah 1999 at 08:0315%5 -
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From: PPORTHR --DRBNGO7 pate and time 02/13/99% 16:33:3L
To: GSTEVENL--DEENO0OS Btavens, Gregory
¢o: SREIMHRS--DREN0O7

FEOM: 7. J. Partar TSAEY (UTC -05:p0Q)
dukjact: (N Dow Maating

Grag,

Ona of the cthinge that beosms abundently olear was Bhat we need to have
a nesting with Dow to coneider the reguiremants to cause s thezmal svent
given the naterials wa hava jin the brake preasure awlktch. I know chat ic
1 short noklos but thig meeting chould happan the wask of 3/15%/99
(prafarably 2/16).

Pleaass work with dteve Reimars. He can laovita the othmer tean mecsbhere to
the maating when wa oan gmt soomons from Dow hars.

Ragards,
Prad Portar or - Iporter fporteryford. com
Chasais H/E Syatans Applicatisns {3132)B45-3722

Bldg 5 - Mall Dxcp 5010 - Cubicla 3EOQ4 fax: 290-~4145

M3 adra
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L Note printed by GSTEVEHL on 15 Pab 1999 st 0B104: 3 *
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From: GREIMERA--DERNOOY Data and timm 01/153/9% 15:5%:19
To: GSTEAVENL--DREMODS

FROM1 Bteve Relimars TSAKT (ODIC -05:00)
Subjuct: Aeeistance £rom Dow Chamical
In mavazal of tha Briake Framsurs Switch tasm mestings it has been suggested tha
T wWa get Dow to asglet wia, I bollsave you may have already oootiacted theam. Lat?
da gat then ox=Board by Tussday 1if they aren't already. Adk tham how a fire can
be started with thia ewltch given the followlog conetralote; 1.¢onstant Batter
¥ valkaga applied, ecirouic fussd at 18 awme, switoh hydraulis connaction ocongta
nkly oconsoted to ground potentlal, vahicle undarhood tesparaturs, swltoblpg an
:I.niuu'c!..ﬂ load of shout 0.5 ampa, load aurrent flows only when spesed ambrol 1
& uotive, the awitch oavity containg & black matarial containing at lamst coppe
¥, xine, sulfur, and brake fluid ( probably containing watar]. Lat ma koow if
thara are any roadhlocka to getting Dow hars,

Btwve Rainers bullding 5 3IC043
AVT Chassis H/H Syabtes Applicationn mall drop 5011
19-03288 SREIMERS arailmers@ford. com fax 3893265 e

3713 8074
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From: BLAROUCK--FORDNAL Date and time  02/03/99 12:56:24
Tas GETEVENL--PORPMAIL Stavens, dregory {

Fromr LaRoucha, Steve {(8.)
Subjact: Spaed Comtrol Cutoff Switaghes

Grag: Gayls Guller sald that you were golbng to gontact somecna At Dow
concerning hrake fluid, I was wonderiog Lf you found out Apy inforantiom
ruagarding its copduntivity, ¥Wa ara Einding tronefer of the brass coataer
material to the atesl cup, which suggests that = call may ba being set up.
If you hava any info on thig, I'd appreciats it. Thanks.

Boava LaRouchs (BLAROTCHE}
Matallurgy Seaction, Cencral thn:utury. Room M410
{313) A4S5-48786 (313} 333-1614 PAX

37T BOTS
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* Note printed by GITHVEWL o 16 Jun 13939 at 07:31:38 *
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Frof: GACGLLEN =--FORDMHR: pate and cime 01227499 D@:1lZ:4T

Tas CTEOMASS--FORDGMTE Thopas, Claxk (C.D WHRGA  --FORDMAL Haga, Mary {M.C.}
GUULLEN ~-FORDNAL Gullen, Gmyle (4.D

oc: FROATER --PGHADMAIL Porter, Prod (F.J. GATEVENL--FORDMAIT Gtavats, Gregory i
KERTBBLE--FORDMAIL REOMALC2--FORDMAY Nowaloryk, Rlchard

From: Gullan, Gayla (3.D.)
Subjmect: RE: {7} Brake Fluid Questicns

I Juet talksd to Mike Kitt at Dow and he informed oa that Gragg Stevans 1in
faxing kim a liet of queationm to answar. Tha one that Miks can't anawer 1s
Tegarding whethar or not brake fluid resdts with dopper/braes. The anawer
Lo that im yom, under sowm cirocumstmoces. Wa have sean ssvreral iunsbancea
owvar the years in various aapambly plants vhers brake flulds have formed an
organcomoatallic copper complax. This only acoura afkey thers has baan some
typa of walding repair to the delivery systen. Dow dowd nok add anything
capper basgad to thair ayeter and they bhave never boeen able bto aselst us in
dotorndning the axact natura of tha copper complaeX formed. HEventually this
oatarial fiushes From the plant dystet, howavar, in an sncicamd aygtenm like
a awitch I suspact wa oould heva flooculating particulstas.

----- original Massage-----

From: Clark Thosas nailto:dthoossaSeecenal.desrborn.ford.dom

Bent: Thursday, Jaouary 21, 138% 5,27 DM

_ To: chagadmall.ford.ocm; ggullenoemall.ford.com

Co: Epprtaregy.ford.com; gotavenlggw. !nrd com; kgribblesgw. ford, con
Subjeats {U) Brake Fluid Qusationa

dayle/Mary: Can You Comtent obh this? It 1s in rofersehds to bthe ligue oOF
fixea

posiibly cauied by the Taxas Instrnment Cruiss Coantrol Switeh being looked
at by HHTSA and our Legal Staff. Thanks.

Esgards, Clark Thomam

AYT Materiale (Plastice/BEluostomers}

313-59-41313 (BldS5); 3113-321-23188 (FOEE)

ddk anrd:l.:ng nota from PRONTER --DERMOGT 01731753 10113 &4
Tao: CTHOMRES--DRBNIDS GOTEVENL - -DRBNODS

FROM: F. J. Poxrtar UBAET (UTC -0DSc00)
Hubjuct: {U) BAraks Fluid Questlons

Two guestione:
I brake fluld conductive? How nuch?

Will brakxa fluid react with copper or brasa? Will an alegtric field or
CUrrant Saums a4 rsactisn?

Ragarda, .
Frad Fortar - Eportar fportexefiord. gom
Changls E/E Aystaxs Appl:l.t:ntion- (3113}843~-3722

El4g 5 - Mail Trop 5030 - Cubiocla 3E004  fax: 390-4145

4713 8078
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* Hote printed by GETEVENL on 21 Jan 155% at 07:33:57 *
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From: FPORTER --LDRBMOOT Dats and tioe 0rf21/%9 10:13:51
To1 CTEOMARSS--DRENOOS ' g TEVENL--DREENGOS
FRCH: P. J. Porktar TIAAT (OTC -05:000

Jubiect: [ Brake Fluld fuestions
Two quastlions:
Ia hrake fluild comductivar How muchy

Will brake fiuld raact with oopper o brase? Will an ulncnri: fiald ox
Surrent dauss a reaationt

Regayda,
Frad Fortar ov¥ - Iparter fportardford. com
Chewsin /8 Bystems Applicaticna (413} B45-2722

Plag 5 - Mail Drop 5030 - Cubicla 3E004  £ax; 330-4145

3713 for?
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From: FPORTER --DRBNOO7
T : WADRAMEE - -DRRNIGS ZDERRIVG- -DRENOOS
HAGEE ' --DRBNOU? REFGLIEL--DRBNODS
JEVANGS --DRENIOS PAOEL -~DEBHOOE

Date and tims 12/23/9%6 10:33116

JOHREEC LR~ -DEENGD 05
NLADOINT--DRENHODS
JMCINERN=-CRENOOE
RNEYL --DRENODS
CTHOMASS - -DRENA DS

EGRIBBLE - -DRBNGOS
SLARCOCH - - FORDMAL
JHEMB - -DRBNOOS
JATEVENL - -LRENG 05
ENELFER2] - - DRANQ S

FROM: F. J. Portar
Bubjact: (U) Part Analysis

OBABT {DTC -D5:00])

Dr. Al Hopkins from TI suggests that reprasentativas from Ford travel to
Attlabore, MA +la Providencs, RI the ovening of Jandary 5, 1595 for a
full day of analvaie on January &, 1999,

Can soma find ouk the Eypa of matarisl uaed in the mxtinguisher? Thia
will mid in tha aomlymis.

It would alpe ke helpful tc understand the weathar conditions st the
tima of tha event, I don't have tha dats and desalership from this part.

Thanks.

Regards,
Frad Dortar oV - fpartar fportaré@ford. com

Chesaie E/E Systems Applloaticna {313) 8453721
Bldg 5 - Mall Drop 5030 -~ Cubicla 3RO04 fax: 3F0-414%

3713 8078
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From: FPORTER --DREWDOT

Ta: WABRRMCZI--DREBNOQ3

HEMGLIS1--DRENGAS
DGOEL = -DRBNOOS
FGRIBNLE --DRANOAQS
SLARCUCH- - FORDMAL
JNHME - -DRBEOQOE
JETHVENL - -DFEN0OE

Date and time
BEGBH =-=DRENDDT
JEVANEER --TORBHOQOE
JEGREGOIR-~-DRENOAS
YLARPOINT--DRENGHE
JMCINERN--DRENQOS
RNEYT =-DRBHADS
CTHOMASS--ORBNOOS

ENELFER? --DRENCQE

FRGM: F. J. Portex
Bubisot: 9F924 Tpdata (199813210)

UBAET{UTC -D05:

12718758 17:04:-0E

Q)

19921933 Town Car PFAVC-5F914i-A Brake Preagsurs Swltoh Invastigation

TEAH:
AYT BEESE Chamals Elsctronice: Fred Yorker ¥84-53723
AVT Chaamis Enginasring: Jos Evans xX32-2383%
Darry Egen x32-35513
AYVT HEEE ECH: ®ob Epgliash x331-73215
AVT Damign Analymim: Wori ILaPointe XE9=-42646
AVT RESE OFE: Fim Greacice x321-79352
EsSH Ero<d. Veh. Safety: William Abranczyk x32-213744
Ray Newl x59-L7648
Largs Luxury VC Jafety: Jobn MoInsroay X2-202TE
Joe NHews x39-0R133
AVT Matariales Enginasring: Grag Stavena X32-3866865
Fan Gribbla ¥X32-34658
Clark Thomas xE9-41313
Central Lab Boervicen: dtava Lalouchs x84-54876

WHTAR lattay: PEIE-GL5
Yahicleae idantifised: 321 initlally identifiasd.

20 additional wehlclas reported aince
the investigation.

Imeinarn
Jruemne

gatevenl
kgribbls
cthomaas
slarouch

publicacion of

Tha

Warranty: A bokal of 09 warranty claime are ldentified in AWE on the
FAVY-8Pa24~A for 1951 and 1993 Town Cmra.

Twe CQLS raporta (WIIARLAS & VDUARARIZI) menticon undarbood fire
in connmcation with the brake prassura switoh.

" WTIAARLIE oocurrad at 51,500 loea.
VYIURAIAZ occurred at 56,602 wlles.

Buppliexr: Tha pragsuxa switch was aanufactured by Texas Instrumeants.
switeh was purchased in sassmbly with the brake proportioning
valva bought from Surfacse.

Surfaoss - Miks Thomas (Z4B)B43-&520 HILITE Industries

Cantacte:
: TI - Roh dharp (248)305-3729

3713 078



TI - .Russ Baumann {508)336-3314
TI - Charlis Douglas [5D8}236-3657

Function;: The braka pregsurs swltch 13 a redundant mwitch for turalog off the
spaad concrol funotion,

X-Rays: Taksn by Steve LaRerncha, Horn LaPointa E Clark Thomas an

11/17/1996. Oxiginal phohographs and paxt are in Steave LaRouchn's
poagsansion.

2 nnd.:n plrl:l hava bean ordered fxom Pairlans Ford for X-ray and other
teamtinhg by Cenkral Lab Bervioesa.

Meeting with repressntatives of T1 ix pleannad for 1273371498 ta discuas
intanded oparation of the ewltch. Tha meaking will ba st the Cankbral
Laboratory Conferenos room off of tha lobby.

QUESTIONY, (in no particulay order)

1] What is the normal current in the brake preoasurs Iwituh?
2] Wam crulas =ontrol standard cn Town Car in 1992 and 14937
1) TUnder what olroumetanoes 1s braka f£fluld flamoable?

According to Clatk Thomas & Mary Haga, brake fluld ia flampmabla at
approximately 390 degroes F.

4) What is the repair hiatory for vehicles that have axhibited a problam?
Repalr history for tha twe OIS vehlclas ars being gachersd by Frad
Rortexr.

5) What other vabhiclesa uae thig brake presgure awitch? vwhat are cheir
sleckrical configurations?

MODEL YRAR 1 %% ] 93 ) 94 ]1 951 %8 ] a7 ] 59 )
Tovm Car 1 ] xXwex] wexa] 200 ] ooxx] xxxx] 1
Crown Vio T ateax] zocxx] Zaoex] aaix] xoexx] xaoox] 1
Grand Marmgnisa ]xcoex] sewse] ooy ] xxsx] ] Xxoex] |
Bognolioa Jaooek] aax] xioe] o] oexx] Raoox] axk]
Cluk Wagom 13oeaex] soezox] anceac] 1yo0e] xocxoc] xooxx] xaoxx]
F-gerias 1 xxo0k] axxx] Xo0o] Xxxx] roew] xexx]
Bronea 1 socan] semar] o] woexe] | |
Taurus BHD 1 Xxxx] xzEX] ----] 1 ] |
Capri 1 ameen] Xxoex] ----] 1 1
Hindstar 1 exxac] xocka] o ] ] aexx]

Bl el Bl Bl e b Bl Bl Bl B

]

1
Falcon ] | ] xacex] xoexex] soemx] ook ]
Explorar ] ] ] 1----1x=mxx] xecxx]
Eanger ] ] | 1----]xxax] xemx]
Expadition . ] 1 1 1 Taoex] 20exx]
Mavigacor 1 1 1 1 1 1aoesix]

mox = used in mode) year
==== = DAYy havs besn ussd in model ysar

3713 8080



§] Ip khig swirtch aeill in uwse? If not, why not? IE sd, what dssalgn changas
have bsen implemented wince 1993/719%3%

Charlis Douglas of TI ia ilaovedtigatbing tha design changes that nay have
bean impiemsntad cn the braks preasurs switch beginning in 13%i.

7) What t'-ulli: codas mra storaed if the brake prasgure switoh falls?

Regarda,
Fred Forcar oy - fporter fportaryford. com
chapoio B/E Svotemd Applicationa {3131)p4s-31vaz

Bldg 5 - Mall Drop 5030 - Cubiola JEODS fax: 3I30-4145

3743 6081
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From: DBESAMAR3I--DRENO0OD

Subiscts AWAY Faollity/VM meassges

This note wis ganeraced by the AMAY Faclliby/VM ST49.FLD {c)IBN Corp.
DO ¥OT EEFLY 70 THIa HOTH

Data and time 12/18/58 13118:10

AMA110I This mall iltem iz heipg routed tg you from FEORTER at DHRENOO7
on kehalf of EORIRBLE a4t DRENMGAS.

To: WABRANCE--DRENGOS BEUEN  --DRENOORT Barry Fgen

RENGLIEL --DRANOAQS
DEOHL ~-DRENOOE
EGRIBELE~-DRENOQS
SLARCAOCH=--FORDMAL
JHEME -«DREMOAS
OFTEvEN]L - -DRANGHD

JEVANHE --DREMOJS
JEARIOIR--CRENOG S
NHLAROINT--DRANOA S
JHCINEEN- -DREMO] 5
RNEVI =-=-DRENOCE

CTHOMASS - -DRBHOI 5
HWELFER1 - ~-DREMOQS .

FROM: F. J. Portar DAART (UTC -05:00)
Ragquesater: Fradarick J. Portex

Data to ba schedulad: 13/32/98

Btarting tlwme: L0:00RH UBAET

Ending tima: 12:¢0PM  THART

Location:  Centxal Lebe - Lokby Conferanca Room
Bukjact: Sraks Fragmul's Bwitch Analysis

PUurpoa Review brake pressure switobh cperation with Texas Instrumsnt
Eaview avallabls data and dacermins naxe ataps.

w & & % ¥ & & @ B ¥ A *F A ¥ 4 A F B W bk W & F ¥ F F R OF ¥ W
Hagarda,
Frad Porbar o¥ - fporter fporcearaford.con
Chugalo E/E Systous Applicdatioms (313) &845%-3723
8ldg 5 «~ Maill Drop 5030 - Cublele 3E004 fax: 330-4143

-%MWd fbvﬂv‘ﬂumﬂf.-fh brake fuiid iAsilf o fpanky Laait, B B A5

weky or oftar contamineds Ahat's when gou mgﬁf' gt commstor

3M3 8082
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Frovlogt i nne adicene

UL 1) |
Zenite~ LCP
Hiquid crystal polymer resin

Zenite™ 61401 BK010
A Lubrictted 40% Glass Reinforced Liquid Crystal Polymet Resin

Zembe™ 61400 BXO010 is & briceted 40% plass reenforced tleck LCP resin with axcellsot toughniay
andl # bent dnflnction aperstae of 242 C It is wall sulted for nse s the smamotive,

PRELIMINARY DATA

electyicaleloctranls, lscpmmisications, and Imcuptrisa.
Froparty !';ﬁ et Vil
ASTM D53 M (el 157 {19.8)
AJTM B 43 L 1
ANTM D 750 M Qg Y6000 (2400)
ASTH D T8¢ MM 0ol 14 (8.0
ASYMDS | bm (i) 01 {19)
AETM D b TR
@ i
ASTM O 3416 ) 1% (51
LIL V4
BB awn (In} [y L
ASTMD T3 17
Mot Tympaae 2 <m 0% gz
o™
P iog Mol v oot o Ziadi

Macharics Whasumcl i Sare (B .
L] for O, il gl vty Rceiiirakd informaiion Aleital vk, ey, putghy, g, A

During molding, vae protective squipmeot and clothing, Skin copact with cohea Zenkoe™ resing
can causa sevare burod, B pardcubacly alert dyriog pusging-
Tt abvird Sats s pradiunioiry sl ire sulsjeet b chumps ox SddMiokl St o iendopel s relsgitent il
)|

“Tie o Kl o T ﬁﬁﬁﬂi?ﬁiﬁﬁﬂu T i apakiiad mpecilicarion W i Ll S 1 e s 6 Sasge
T Dalfosx Compury svninn m chiliguilen o Tor sy mivica fecalderd ey ke o el wicalued b repeec de de lnlwrwlink. AR el minde
Ml TN PRATIAp b birige, iy e of D

e ol it o Vi Wrpor'n K. Thow diniovere o ilammation Bcrsie 1 it u Tewcm hﬂ
o vl Dol weianint B v war msla of 2y snaried wiilal bn ilpariin asls nad b Do il ey DviPrsnt iloint ot Sfibioiel iy il tnivoity ik
wbari | et oo et ettt B i AWl Ml Y i s sl o O il o b e apmomiing o ey pvowL,
ASARITICIN Ol i ot i Sl el S il o v oSt hiibmchitbiet J vy Moot Bl

For wiger puniical sppiicafieny, maOulFan el e S, H-iL

Dinl DulPont First 00 HI-0ITE  + Aciessive Inguivis  (8) $23-1713

AR B 99 BmLd Steudrg Gy oteom PaEE a2

3713 6083
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Fiaouet Tnfornatien

L)
Zytels HTN
high temperature nylon resin

Zytel® HTNFRS52G30BL NCO10
A 30% Ginzs Reinforced, Plame Retardant High Temparsture Nyfon Resin

Zyted® HINFRIZGI0BL is & 30% glaes minforced, Tobricated, flama retardnt high rerepesacare aylon

PRELIMINARY DATA

mmmuummm
- Vropwiy o e W
TAN
[lscantial
Tealle Sirwgth ASTM D £34 P () thr L))
Elougwdon n: Bewak ASTM D S8 L 11
Flaen Mol ASTM D 790 My (eprly 11408 (1481
Flarual $rmngth ASTM D 750 MPa (kpal) 4 (e}
Iod bmpact ASTH D 254 ¥ O b} 115 LB
W ASTM D 4212 Vo (i i) m (15
Fiem Dellesticn Tormpazatars ASTM D 64 o
OLATNP (Sgal) B {16}
lmp I ()
LS54 Bty ar Min. Thickness UL w
L4 M. Taickness Taawd UL e 085
o N T o
Apwific Groviy . ASTM DM 143
Ivold Hrinkage U %
Fow, | feota
T o 3

50 e D e’ MDY, gumeral eolaioey svalir sulalior) iwhoornaiiow et varsbiatior?, hassiling, rgin, Weng, mi.
Dbt ek o i i i el w20 (PP s atiarmin mal

mmm“mmmmmm Avaid sxpopxe o
fmﬂuﬂhhﬁwﬂmdmﬂhmhhmm Porga degraded

ity carchally with HIDPE.
T wtarv dote are proiiesiaciry sl nry pubjfact 40 deltige -munwu#u

TilH- h“_-#- Ilihrhlqmi-l-ﬂd-lh hrh_hﬂ-l-llq_uﬁ (== ﬂ-du-h-

W 2wt il ool o2 Buyw'y sk T iichimgrn of iFammpon g g oo & Binkiot 0yl s w4 olmmmiialitiion by iinlriings, vy frial of Colinx:
W dbouy. D Pl sty dhad vhor wom e of gy maald ikl S oot injonl sl by 405l Sow e ey DinPimd slvow kit 1M by vt oo g e
il Sl Bt ok Y it ingul i by s o iy o8 il COP LI I 0 A DL Y I A A S B,
mhuuihﬂ#bﬁ;mmhhhﬂ.

Par sy maslinel spptiond i, iow “DoPual Ml Crnin Supman”, B-25901

Dinl Dolowi First (D00) 441053 + Aclesctire huguirbs (B8] £33-1911

Pageiofl
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Zytel® HINFRS2G3)BL NC010

Treparty vt Mathad 1= Vidws

B

Mk Temparatirs Ragy < N300 (L3544
Mol Temptraines Range *C (P 0130 (140-267)
Drytug Tirae, Dobeimldifiad Dryer h [+ ]
Drving Terspemias T 00 310
Alr Dew Poir o {7 <20 (k)
anm & =1.]

Coaluet CoPnd e bBIEL il fullil Sy Rieiianl inleraion aim! wirilaion, Masiing pugiy, trying, o
Woshanivyl prapariion méisiarisl i SPC [T3) wilees mbaraine siniml
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RRCI0L030
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