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11 - Re-crention: :
J _ m-umhmMMmmhiﬂhm

i w k. 10 switches arc filled with s mix of brake fuid, water, and doscgsnt. 2 switchos o filled

! with each of the following concentrations: 0%, 4%, &%, 10%, end 75%. 14 voldin ls boing

I appibed to | tarviinal s tha lexport s groundsd. Ciat flow varias from sboul 0.5 mi b
i o high of sbost 5.0 mA. 0% swinches wirs niciove for ¥3 called out below,

| 2. Ondof the above swischas spproxisnacely | wnp i boing oceadecied through te rminaly n-
' order w0 create beat io the rwiksh.

w daim;
Ra the 75% device. Curmeot Sows have deoneass. Fluid has digcolorsd. Tmmmuhh .

Mty“hnunﬂhhmﬂ
m—hmﬂﬂpﬂuhulmnlIHhﬁmumm

mﬂﬂ'ﬂﬂﬂ-l {enap dlace) is being cycled o fallure.

0 dae:
o dute;
Pt fadlunt it 723,008,
now b B00,000 cycles. -
w-rm
ve = Ta devalop » spetirum of dinsensbons end visal cuss tht cao be s 10 anticerts the % of Ik
left on swiiches reterned fross the feld,

mwmmuwummmm 2 wwieches &t such insetval.
Thesp swhiches will be dsusssmiblod and “nmmm‘-ﬂlhm

3 Jaida
4. Arm banp
3 Miﬂh
I 10 dhale
2 with 200K oycion wece someyvid = Climendly being photograpbed
2 with 400K cyeies wars remevvpd = Curresdy halng phowgraphed
2 S00K cyciea wers maxyved = Ciurresily belny phowgraphed
2 with 800K cyclas wers rescved — Curcemsly being photographed
2 with 800K cycles ware nowmvvad - Curseady boing photograpbed
:
In i ren prultiple moisscoe keeols e prosswrs cycler pesds to be modified. Parts noeded for the
mod| are baing arderad sodey. Tha goul ks to bave this DOE rerming by. tho cod of the weak.

2"t baing investigstod cm the first pazs are moisturs end saep v Fature paspes will Includs
e andpreazoes. L1 A losd - [0 i’ ounnnaE
! Mealivg (
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Awto-iguition tanting:

Ipuithont vin huwiting clarnent; .
Wﬁwuhﬂnh“wﬂhhmhhhﬂmlmmmmm
With » small beeting slsmanc hul inta & pwitol, wo will 1l the conoector cavity with brake fuld, wod
alowly increass the surmnt lo the hesting slempat. Woﬂmhmuﬂlmwuﬂh
hestlng elemens burns out (contimty ls Le0. -

Em;lu.h un-.

- 1) Dey

n. Pﬂlllﬁﬂlﬂd'llllnﬂmll
3 6% brake fhald solution

oo \ _
Rwult:
mhumwmmmmmmmnum:mmd
sovaral sttempen has crestid great Emounts of uncka. Naxi siop 11 w0 add & Seechaniam & onasle u spark
nﬂlﬂlhlthhhh.pmdud.

m-md—mmm

- 'The purpose of thia tast 1s ko incTet unm‘llﬁ“nmwhﬁ;.

Fliling the rwisch witk sali water nad hokding the arm st 14 volis and bexport a2 groood wili gemersie

Romilts:
NIA

End of docurnent o 'j:,.a}u-w'l"g“"‘
-~ !)E [ET%'L ﬂrJ \ P"‘"\t""')
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;.I'lhl: Monday, Februmry 15, 1868 3.54 PM
e s wy 15, :
- S | - - Rahman, Aziz
i : , Ca: Baringiiauss, Steven: Saumann, Rustsl; MeGulrk, Andraw
c Sulject . Tonday updue
'r Tests Currently in Frogres
} Ly wpilapuiy 31599
. Ignitien Ra-creution:
Obriecrivg — K1 rocresm e condicons tha caosed ag engioe (ire in the appdication. -

1. lﬂnmhnngiﬂwﬂnmﬂ:fm&uﬂmlﬂm I varichog ny Bt with tw fofiowing
concmuratiegy: 1P, 4%, 0%, 1 L& valu i3 baing spplied %0 1 eomisal xad e beocpect # groandad.
Carreat flow varies frous sbot 0.5 A w0 a igh of shoor 1.9 A
i gu;umﬁmnmmlmummmhmmﬂmu
Fosumlin b chbc
hﬁdhmm&wﬁmﬂwmmuhmtﬁhmmﬁﬂm

Te o ASSEapr— L L L

mTrTEm&nﬁhum“m i iy g cpujet dbiamy

Dsscripcion: . .
A popolatisn of 30 77P311-1 (map disce) ki being cyciadw fuliare.

Reralis 1 deis:
No Bxilatwd t 500K cyclas

Wear Correlation:
Objectiva ~ Ta dawvefop 1 speowum of dinverrions aod visd ctm thit cag be wie W0 exckweds th % of Hoe left oo ywitche
ot fooen ta Seld.

EERP T

i wwhitiag dlsswcriog.
i 1 rich GO cyeliy wamy eeencred — mm

Futies Pl
' in arder 1 rus; witiphe molinee lvels S proviars cycler et w be medified. Pars swaded e the modificacien sy baing
£ - ordered tckiny. The goal ks w0 kave whis DOE running by e «nd of he wesk. Facer's being invesigsind on the that pacs oo
| maiiitons And snap s quist.  Frsioe pames will inchade swpamton snd porteas. .

Amwo-iguition tettam
Olbyaeriod o b0 gart 4. 1w st withln e vwiich by invialliog & very soosll slacrical hestng alament. Wik x wrnll bemiisty
Pwa 1
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slenec bl ecen & wwinch, wo will (T dw conmettor eaviry with beaka Muid, and siowly inuuuhcminﬁ-huuq
|hm-W|mﬂh=nhmnmmﬁl-i|mﬁmmuﬁlﬂuhﬂummmlmhm

huﬂdhipﬂupwﬁlh:ﬁmunﬂ:rumcmg '

End of documam
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Ford 77 ps Fluid Temperature Testing

Tnchuicinn:;rc_ Date: 2-1u-9¢  Time: /3. 00 Mo
Temperature Readings
'}u i:u | 'gﬂ | i’i A
ne To - | fo
Current Readings |

1
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volte 13,38

Amblent Temperature Oven Tempersture
75‘ ) . . 7,’ ]
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Sent: | mrmmﬂ. haﬂ'ﬂmﬂ

ga: mmmmmmnmmmmmw
Subject; _-'mma_nmm '

Wportance: High '

TN, by copy of thia nocs we will look to gary baker and boebh dodd and stave becinghauss
far ipformation abeut the '99 bown car today wblck n'puulﬂ.y was launched u-x.thqut apix
in the braks spstmm for crulazs system,

we will also detwmilne our soalysis protogols for liliu taxas ratum units befors noon
today, tuseday.

AITDTIVE SENSONS ARD CONTROLE qnn HARGER
24 FoREST BT M/H 20-0%

ATTLEROR), Hh 02703

TEL 1 {308) 236-3080
FAR : (5Q0) 234-3748
PAGEY (B0) 467-3700 RIN €04-20U4

From:  Rabman, Aziz
Sank: Monday, Fabruary 15, 199% $a3C PM

Tol Cagus, Bryan; Beringhause, Feaves) Metiulrk, Andyy Ihlrp-. Iluhlta Inkn'. Fazyi
Bajbwiant, Ruds :

‘Jukieskl ™1 Bcabe M-uu.n Pultch Loy

‘Rucalvad macond wave of parts foom Tezas juuk « All T2VC pacts. Most of tham with
ooanectsr ateashad. Yoma of tham with prop valvas l. darvos, 2 from undechood £izes.

Anajyils will Start tomorcow NM. Flmase 1ot ow know if thexs aze any spsaifica to Laok =k,
befeote wa disssasnble khess. I was thinking of dalng eoma quigk voltage deepa, inmulation
resintanca checke. Obviously lots af p.tm:u _Any qu.'l.ct way tq tast thuas parta for

- luaka, prlar to :H.un-hlr?

8y tha way, Jtdve R. did maptios that the Blectxical Systam Colks wetw lnnnnq incs u:.l.nq
a Brake Facdal Poaition Sensor &4 & replacakant foc the Bocakm Pressuze Switch s &
anrrectlve fm‘bl.i.ullnl lut.i.lu. Have W Mh:l;tmd whae t.h-r wid -in tha 39 Tawn Car?

Fromi m. Miz
Sank s Honduy, Februdcy 13, 1990 Ard2 MM

To: ‘Frad Porter { Paed ) '; ‘Nowm Laloints l‘ Tard :- i '3teve Lafoyche ( ruﬂl.l ! 'Stave
Paimare { Ford 1* )

Subjeckr Brake Freasucs Switeh Leg

Actached is & lag fils with ieformstion on the dsvicas unde: nﬂ.w. It mlag contalns

‘sWltchas Tecaived todsy fivm John MeInasnay,In addition to Btave L's analyisis SUOBATY

fila, I Will bs using this lag to track loncexing pazts. Fleass advise 1f+T have misssd any

dl!al.
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1 ¥ ;
i ' b 1 dizablad file to conmerve space and a-mail Eipae.....
i Massa 18t ma know if yau ecarnst open the fila. Steve/Hoem, can you pleass s-mail ma the
Lawk updaks ot youg analysis sumoary file? Thanks,
Ragarde .
AxlEz,

clbamese—e L -
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Degus, Brysn

Pram: Dague, Brysn

Sank; Tumsdsy, Fabrosry 15, 1909 8:03 AM
Toc Rahman, Aziz

Subject: RE: rake Prasaute Gwich Log
Azlz,

| el gt your phene MG last night, and & scunde Bke You ane on the right trecic. mwlmnmm kind o
swirchmanTt you ars working In, you might try ta get somea of the fotlowing massUTemants:

1) Callbeation {actuation and relsass)? Nol surs Nyou have the squipment thens. Af the same ime you will ses if
thire it & QIORE HKE,

2} Laak down leat. mwmrﬂhhmmmhmﬂ. ¥ tho kapion s orsckad and !hanes is & leak path
Hlad with brador $uld, the brake Auid wil sesl the ik path st low pressunss {5 to 10 pal).

3) Sipsistance irom sach lerminal ko the hugort, f tha contaot aavity i Ried with Beaits fhuid you will probably not get
a siable reading. The vollage and currenl aupptied by e meter B snough o start rmoving ons around In the
mdlution. The sigchrotes styrt duwging and the realrtancs resding starts changing. The right way o do maatury
Imfdence. This i dong with & lancy muler, and with an AS voltage wdd Gurment. This ln why we wiere unable to gat
good reacings on our brake Huld resisterae sxperiment,

ﬂﬁmmmm %nm Paying closs sttention 1o the following:
b) waar betwesn the convertar and

oy
o) wear betwesn the pin and the oup.
That ls predty much all | can think ol
Good ok and let me inow what you find.

] Fsheran, Aalx

Sk unq.nnqu. £ TE 1T

Ta: Dague. By Basinghauns. Simar; SicGabic, Arsly; Starps, Fobet Beler, Gayy, Saummas, s
Bubjeat: % Braim Freass Sueiich Lay

Raiabad sacond wirve of party inom Texes .HMMMHM%MW
Sorme ol tham with prop valves & servos. undiwehood Eres. Anglysls will aiart imaomew Pl Plasss st me
know ¥ thane gre-any spaoificl Io ook at, bafors we dlaxssemizie thass. | was thinking of daing some quiok
vollape dropw, insulation neslsiance ohecla, Oirvdously lota of plolurss. Arry quiok way 10 tied theae piuts o

hhw.mnﬁmmnmmwmmmmhumww
munmmnmmmuammm

ciabprmingd wha! fwy usa in tha 88 Town Car?

Frenc Pbesisl, Aoy

ik iy, Fobeumry 1, 1000 B2 MU

T Toul Frriir | Foul I'; "o Lofainly | Font 1 htﬂihﬂ"'ﬁl Puban { Padt |
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From: Beringhauss, Btevan [sberinghaussgemall.mc.d.com]
Sant: Tussdsy, Felruary 16, 1996 2:13 PM

Te: Rationan, Adx

Azlz,

Cne coaxmant oft the awltch tasting, the plen looks good for junk yacd parts. I would
not ruh a3 aggresaive n test plan on parts that wers in » wehicle firs bacause we de Bot
know what shape the seal is in from the £ire and leakuge milght disrupt cluws, My guess ia
that this matchas tke plan.

_ﬂ tave
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Curant Flow va Time
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Curvent Flowvs Time
Texas Instruments 77PS Brake Switch
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.TO'.' Name:

TOTEMY  SRACeCTs - | B1:57 88, 4T H2d

Pebraary 17,1999

' INSTRUMENTS

FACSIMILE TRANSMITTAL

oyt ek s o N N N N N e iy Yyl Ny Sy ] Sl o e o o - N

AZLZ RAHMAN - TIEMPLOYEE
At Company: FORD MOTOR COMPANY
FAX Numhe! 33004145

FROM: | Charitls Douglas
| TEXAS INSTRUMENTS M8 33-1
Phese Number: - (508) 236-3657
. FAX Number: (350) 236-15%%
MlgdeWNMuMI I5
ﬂw&wﬁ;ﬁ-u_wﬁmﬂagmmwmmwmw
Thaok you.

" TI-NHTSA 012388
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Wedr Satitlaton
| 2205 3112

59
fid

. Il'icfm,aM’

Iy wr LM whre o
ﬁrfﬂ‘ of me

QMLM

i

= Failedl © 739,000 -‘-y:/ﬂ%
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From: Wisit, Jim el G,
Send ’ Wednexdwy, February 17, 1908 10:10AM -
Ta: Pachania, Johny, MoGulrk, Andy: Relwnm, Azlz
v Bartosh, Bob
Subject: RE: TTPS Looss: Mot Pat?

x)

Ford TTRE sl

Wiy LN

Andy.

I updatad tha balow 7798 return history fils, whars the ons T'Z-'P!L!-fi that was returnad
from Tokico, 11/20/97, was open circult dus to a distorted am. - Upon repeated testing
through the préssure taster, the disorspant switoh was cuiled out, which Andi catas more of
an intaynal d.'l.ler-ptnt matarial handling issus.

e rd _TTPI- return I‘I.'Ll-tu:l.'f +RLES>

fix Watt, GRA, Dagid: Jwld; mall scation 12-33; mi {50E)2356~1010, no. {069€}
ph {308) 2361715
fax (30B}236-2133

Eromi MoGuirk, Andy

Sant) Wadnanday, Fsbruary L7, 1999 9:2% AM
Tg: FPechonis, Johny Watt, Jim

Cci Bertoah, Baoh

Subywdta Mt 7T¥8 Loocka Matal Part?

is this contact arm rivet ralated ? nni hiatory haxe?

AIMROMATIVE SENGORS AND CONTROLI QRA NAWGER
34 FOREST ST M/3 23-05

AITLEBCRO, MR Q2703 -

TEL : (508) 235-3080

FAX : (d14) 236-3T4%

BAGE: {BCO) 467=-3T700 PIN S04-2044

s e g e e g

From; Faloar;, Aziz

Hant: Tuasday, Fabruary 1!, 199% 8:56 PX

Tol  Baringhaves, Stevan} mnut, n:m: ‘Baumann, Puss) Hnﬁu.i.:k. Andyr Baker, Gary)
Sharps, Rebart pouyglan, Chariem ]

Subiact: T798 Looke Matal ¥art?

:upm:tmen Hgh .

Plaaps :-viw attached meassiges, Tagk Paskus is Luxury VG th! lng:l.nu:. Co aby of
you tnew shat the previous history with & "Locse Matal Part™ is all about? fould he be
talking abiout the apring arm potemtisally sspasatiog duwe to cofrosion, sachanical fatigus
thermal sffects atc agd ceuming shocts? Please sdvise oo affects of an assumad locae metal
part Iin thae awitch cavity.

Do we knew which switch terminal ia but and uh.'l.:ﬂ:t i.l q:wndld t-h:uugh the undu:l.ﬂ In -
the ltlﬂ.mt'f taxpdnal hot or the movabla?

|

TINHTSA mz:m



Fram State Raimars(IMTEraraimeradford. com]
Banty Tuesday, Fabruary 16, 199% 613 ™
- To: jnemelford. cowms n.t.lpu.i.nl:ifﬁrd Coxny mﬂiih:d.m; slarouch8ford.aom; Aziz
Rabian, Texsd
" Sublegt: @ (M

Can you halp ma g‘-t AORTE :ﬁlrdipg the “LODSE METAL PART™ mentionad above?

$tave Ralvars bullding 5 3c043
AVT Chaasis E/E Syatem Applicatiazna mall drop 5011
39-03296 SREINERS ° srelmers@ford.com  fax 3903206 >

*oi Farwarding note frcm BCOLE1L --DRMANOQOS 02716799 18104 des
Tai SRETMERN--DREMGDT
te: DGOEL  —-DRBNGDY

From: Sam L. Cols . TSRET (UTC =D3:00)

Bubject: (M '

-TEE PRAEVIOUS COMNCERN OF THE "LOOSE METAL EARY™ WAR MENTIONED IN THE LAST
MERTING WITH JACK. MZE HILL WANY A FOLLOW UF OX THIS AT THIS YRIDAY'S
MEETING. PLEASE GET UF TO NPEED ON TEN HESTORY OF THIS COMCERN. IF IT
TURNS OUT TEAT THIS MAY BE A CAUAE, THRN WE WILL NEED 79 KNGO WAEN THE
ISSUE WAr IN THE FIELD, WHEN IY ®WhS FPINED AND How hmnr ARE OUT TEXRZ 7O
BE CONCERNED A!mJT THANTS.

| Thank You,

| . - HSam

| ' Tit. 21959

i : DG, 2, 22931 - MO# 1220 - BCOLELEFORD. OO

, **# Forwarding nete from FREDMERS—-DREMODT? 02/16/83 16152 v+
|

_'l'e: ACOLE]1 -—-DRBNOOS . PROEL -—-DRENOOS
FROM: Stave Baimara ummc -05:007
Nubiwatl (O]

I kava the pact to show and a take-apact vezsico: £50, T wanet faniliar with t
ha praviouz problam but a leoosa metal part in tha switch cawity i d-ﬂ.:n!.tnl_v a
potwntial cauee of this COnCeIN.

] o Btave Raimars ) bullding 5 30043

ANY Chasals E/S Syatem Applications = uwall drep 5011
29-03288 BARIMERE . apwlmezslford. com fax 3903204 >

i+ Forwarding notes frem DETAAYR--DRENOOT 02/16/99 13 41 Waw
i . Subjsct: ANAY Facility/VN maasagas
3 This note was ganserated by the ATAY Tacillity/VH E'I'!l—rh!' {c) IR Goep.

J: : X DO NOT REFPLY TO YHIZ WOTK

ﬂ AWALLOI This mail :I.t.ln u being routed to you from SCOLEL at DRBNOOS

i .o bahalf of FUORTER at, DRENGO?,

-l

3 ‘Po: FRORTER —-DRENODT , . :

: ¢d1 TMASTERS—-DRRENOGOY . ] TDONOVAN--THREND0S

! © DUOEL  —-DRENOOS : . '

it .
From: Nam L. Cole ) . USAXY (UTC -05:00]

ff - . subjast: (M

i . ] :mmmmmmnmasnmmurnmmnmmnmma
THIS FRIDAY O THE TOWN CAR IHNVESTIGATION. I MET WITH JACK TODAY FOR A 1
CH 1, AMD KE REQUESTED SOME BPECIFIC INFG. AT FRIDAYS METTENG, PLEASE

1 BRING A SAMPLE AWITCH TO SHOW JACK.

ALEQ, HE I INTERESTEDL IH FHNOWING OUA FROGREZS H‘D-WE‘I;'IE&TIIW IF THE
PARVIOUS PROBLEM WITH THRE INTERNAL COMPONENTS AREANIHG LOOAE I3 A

1
TI-NHTSA 012374




/ !m CAUSE OF THIS COHCERN.. PLEASE BE DRAERARED TC DISCUBE THIS ON
o " FRIDAY. THANKS.

Thank ¥You,

dan

Exe, 21859 . )

BLDG. 2, 22091 - MDH# 1220 - BCOLEIAFORD. COM

—_—————

L1 ———— T ..
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T7PE Siyle
Presoure Swiliches
¥ Evanis - By pain uluhm |
MWMM_} :
i 1 14 IMT 1M
Conteminuizd Terminals (1] 1] 0 1] 1 1
Continulty AnomedyfDisionisd contac arm seaemioly) 1 1] 0 1 a 2
Wirong Parta Shipped o a 3 3 o -]
ged Thrands/s Heoport 0 5 ] 0 0 R
MNolsy Switch 0 a 1 L] (1] 1
Crackad Bases '] 0 -t 0 -1 1.
Vacuum Dependency 0 1 Q o 0 1
Laak 0 1 0 1] /] 1
Incomasl Coda 0 1 a o ] 1
Ral CaliContam on Stationary Cootact Surface) o 1 0 1] 0 1
{Tobel) i 9 8 4 1
|
1994 199 18N 1M I
nfa n's 0 0 a [1]
na e o 1 a 1
nva n's 0 1 3 4 -
ns na L] 1 0 1 .
nM nis o 3 a

Totel 1997 Ford Motor (77PS) cushomeys retums: 7

Total 1986 Ford Motor (772} cusbomar netums: 4

; Total 1598 Ford Molor {77PE)yomr to debs customer returns: § Totel 1909 Ford Motor (77P5) oustaimer retums yoar 0 dale: nane

Propered by Jim Walt 772099
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Currey, Pat . )

From: McGuirk, Andy [e-meguirk@email.me.tl.com]

Semt: Wedneaday, February 17, 1999 2:44 PM

Ta: Baker, Gery: Battnann, Ruse; Beringhause, Steveny, Dague, Bryan; Hopkins, AL
Cet Dnunlu, Charles; Rahmap, Aziz; Rowlind, Thomas; Shaspe, Robert; Sullivan,
Subject: : TTPS UPDATE

When: Thuraday, Fabruary 19, 1!99. 2:00 BM - 3:00 FM, (GHT=0%:00] Castezn
Tima (U3 & Canada)
Whera: 23A

By B g B g 0 g T e g g W W

I WRNT TC AECVIEW FURD'S ANALYSIS JPREADSHEET (ALL, LED AY STEVE NITH

THEORIER) , GOR OPCATEDR CAQ3E ANT EFFECT RILAGRAM [(BRYAM), O "ACIRMCE
FAIR" LXPERIMEMTE RESOLTS(STEVE AND BRYAN), ANG REVIEW A PROGOSAL TOR
OUR RESPOMAE TO MORD*'S FUNSIBELE GUESTION FMSED FROM AZIZ ABOOT TI EPOSITION

{ANDY) .

ALEG, I WANT TO UNMDEASTAMD FORD'S DATA AS0UT ABH (C/0 AZIZ FROM TEVES) AMD
PAOP VALYE PRESEORE TRACES, AS MELL Afl DATA FaoM DOW C/O TORD ASOUT BAAKE
FLUID A8 IT RELATES T0 FIRE3 AR WELL A3 KAPTOK (C/0 AITI FROM MORD).

FINALLY, WE SHOULD ONDERITAWD DRAKE DWITCH AND KAPTOR Hm WITH ANOTHER
FOAD FLATFORM. ..STEVE DID WE COLLECT ANY 3JAMPLES FROM SIMILAD AQF VEMICLES?

HE SHOULD AZLAS0Q DIBCDSS THE POTENTIAL BAMKKE PECAL POSITION "SOLUTION'

(CRARLIE AMD ROB. ..ARIEF GARY 30 BE CAN CELIVER] ANC BE FREFAREC TO HELP
FORD OHDERSTAND TEEIR AISKS IN THAT FATH.

1 TI-NHTSA 012377
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: Ill:ﬂl.l!‘kl Mﬂ
Ta: .lulh'an. Martha; Rowsand, Tﬁum; Baurnann, Russ: Aaker, Cary:
ce: Seringhause, stevem; Pechonls, John: fahman, Azl Bartosh, 8ob

ubjects Fard overview... 2/18 plans Updats

attomery chent priviisged communication

Ii::lh:. an appointmant to talk to Steve Relmera wha ls acting tor Fred Rorter at 2:45 thuridny

Jwantio iad us thry dipcussions:

REVIEW FORDA lHl.l_."I"-.!lI SPREADSHEET {ALL, LED BY STEVE WNTH THEDRIES),
Jsak?, priority 7 '

OUR UPDATED CAUSE AND EFPECT AGRANM {BRYAN),
. .

WR 'SCIENCE FAR BXPERMENTS RESULTS{STEVE AND BRYAN),

REVIEW A PROPOSAL FOR QUR RESPONSE TO FORD'S POSSIBLE QUESTION POBED FROM AZIZ ABOUT
TI POSITION (ANDY). no remdis

uwﬂlﬁ?HMI DATA AROLIT AQS (C/O AZIZ FROM TEVES) AND PROP VALVE PRESSURE TRACES,

DATA FROM DOW /O FORD ABOUT GRAXE FLUND AS (T RELATES TO FIRES o reaulls

Page 1 .
TI-NHTSA 012378




| WELL AS KAPTON (G/0) AZIZ FROM FORD). no results

UNIJ!HITMID BRANKE SWITCH .IHH KAPTON WEARQUT WITH ANCTHER FORD PLATFORM.. STEVE DID
-WIE COLLECT ANY 3AMPLES FAOMW EiMILAH AGE VEHICLES? noresully

wa Il'lallLﬂ ALSO UISCUSA THE POTENTIAL BRAKE: FEDAL ﬂmn-mu 'SOLUTION' TO HELP FORD
UHDEHETMD THEIR RISKS IN THAT PATH.

a
1. OLEET BT 1=1H-H ’
K oL » | E3=1
o L (BN I!I-I'.!i!
~.: oo PNGE: {1BOI 487=17CH FIN 004=2044
% - Page 2
TI-NHTSA 012379



Fron: - McOuiek, Ancy

Semt: Thursciay, February 18, 1906 9:32 AM

Te: Sullvan, Martha; Rowtand, Thomas; Baurmand, Russ; Baker, dary
o Sarinahaiise, Steven; Pachonis, John; Raltman, Aziz; Sartoen, Bob
Sublect: Ford ovsrview.., 2418 ‘status’ Update

thermal wvante, 2 cruisa inops and 1 relerence).  Hwe s 24 swilches ssil] lmthﬂmhma
faater pacad amalysia schama Iy undar review at Ford in order to work thru this . {Steve, dows
recammand this spprasch?.. Jets raapond ASAR)

Ford haa concluded the Town Car underhood fire and tharmal event and thasmel lnnmlljrllhhﬂrmrﬂ?:nd
my 837 is comprinad of:
140 winl wenis...broken down by Ford ae folowa

127 unknown causes _

17 potantal other causes

h:mmlhhm ................... ..nrﬁdldlflllmtﬂy melnlnllrﬂiIFﬂthMﬂrm
Cwn SELES

ancther cut ol thie.......... brokan down by Ford

108 svants status unknown .

38 wvents with angine off ’
) avants with anglne on............... o sald a differrt vy, Fard might sy angine an/aft has bite sflact ......
Forey sxacutive taam MWIMHMMHMMHHHH:IM.

Wa baBeve Ford rnm-wmmummmum'nhh diwciosurs’ plan

Ford'y axecutiv taam sseme ko ba frastrated by the inablilly to get to root caues..to W m anvoff by the
mwmmmmmnmanMbmnm

mmpmmmmmmmmunmm-mmm s Ford 15t e
poapls o not seem o be moving loward this_..mone Frictey

mmm;mhwmmmmthuIMmﬂmm ite
mcvaemant hae 10,

memmummnmmmummmmmuhmmm
wiih a Sraie Fedal position sanscr as s on-bogrd the 26 Town Car. . Locis Iks firet line Jotin are focuwed
hate....seems Ik Ford 1t Bne guys 8o not want 1o 'tag! inlo braka linea bt the future?

Fond continues i mm mm«mmwmmmmHh’m 0eums ke Say'ra
stll fodng b gl rendy

Ford's Frwd Porbar (ry primusry conteot) b oo veostion end § am planm i connect with his ‘aaise’ sither
mmm-mmmmhmmmmd paints. | wH publish a 'plan’ memo

Page 3
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gad5=E"
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. 3%
34

=¥ TN S0I-304

g

Raluvshh, AdL2
W.mmﬂ 4599 £-18 PW -
_ mmmmmnmmmmrMmm RuSE; Sharpa, Rabart

< Marmger Lan Brown agitxiad that Dow has not shown up yet. Wil prabably gst tham on bosd omomw or

FIHI?
atd.pm mot imviled. YWH prosent test plan { with Steve B. ).
leh-nh m-ummmmnm-hmm%

fy not yet gocred. Laads thi
"'“""M"ﬁ mp.llhnk o FledunMﬂ -

= Re-amphesizad o siudy data mord Oloasly: for eriing, snd speci Shuses.
= ingroasing spaculstion thet purs hest s not sulflelent 1o ignke. Need spack.
-Mmmpﬂmhmhmu pnn[bll-uﬂllm

Twa tewts-conduckid today et AVT labs:

= Passed about 54 Ampa st about 1V, MMMMMTmphm“IMH
miHmem“ mwmmmnmmm

Eationary. Wil have pletans Bomomow.

- Passad about 50 mwwmmmmmmmmmm
Fluid, 50% ol walar. i comnadicy Anis inorsatad o abeyt 2770 F and slayad thefe. No smoles o ignillon.
CHesaction revesied spring arm deformed. Pictures Dmomow.
=W aai up calibreiion stxfion in Ceniral Lab fomaimow. -

= Wil ba relarning o MA not svallabls bacauss of vecstion wesk. Par 8teva B
mﬂmummm_m ’

ATz

i

Pagad TI-NHTSA 012381



llnutmmr.t XF hlllhmﬂru bedwaen

: .. G g i 3 3 . of _'-'-"_.-._-_--.1_"":'*'-' :E.:ii- _-\!_. ol . -'.-:1:
mmummmmmmnm - K i
indeniation matk must be 300 degress.

Visual chaok of dirt Hnes on mesed swilch base

"mmmnmmmmm
i slpne of comroslon, i oolor, Seve N

Staticnery Tarmine ls closeat 0 the Gutside connector keying .

page 142
inted 210/0010:48 AM

aniginal 2/
tricontrolad document ;
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AR R PPN T - — - e ek R N APy U

i-.'-=--"°- el S g .h.fi- l.'-e-.u l‘ ﬂ;a
mmmmmmwm-mmmm

Nmﬂnmmimuﬁhnﬂhmmmwwﬂmm
i I AP A e LR v . - .' -._‘:' ;s : { ﬁ

u_mmmﬂm{' MOLC u -
o SAede ST Ty

wl‘hﬂ“ﬂ“dmw mhmuhﬁu-ﬂmmmuhmm

| Padiiouiany look for evidenoe of corroalon or arding '
wnmhwmmmmmmuuﬂ-mm

mnnhmhmmm

W5 Rt
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105210 VELHNLL

Bti  Serve- ond power-aperaiod, and regencratioe broking sysipms

3301 Prake Easidng device nd aitf-adlde cystenss

MMMWWIWH#MW
the amd ] a5 the taake ongue piogressively
Iﬂrﬂ.h“lﬁuhh il the wikeel sctually lock
uﬂhuﬂﬁlhqihm&.mu-ﬂ:humdhuhm
she e of anguinr decelacntion of the wheels bacomies coaciderably greater

" sham the Kncar rate of deceleration of the velkisls withowt any wheels alidiog,

Tnis well knosm e Hee cociicient of frictio bettwess e tyreeand the roed
s raduocd with. the omset of slidimg, wiich & Derefore 10 be avoided if tha
shewied poasible braking dictnnos & & be achicred.

Thputﬂ!hﬂ.id—hﬂﬂlmkhﬂhnpﬂhw
fooces between the tyre mad the road. Themfoes, applicstion of the beakes
transfers, in effect, some of the woight &om the ronr whesds t ibofrosl o, 30
dwring hand lwaking the rear wieeds will wnd w0 slip caviier thaw thoses ot (e
fron1 A velvick: kaving & static Ffront ; rear weight disirilmaion of 5840 woull

' gewerally have adequate adimion for all its brakes $0 perform cfiectinely whin
a0 weight distribution ralke Slacides with o tralring raitio of albows 70- 30, At

ﬁ-mmnﬂuqm to W0 M0, »o & (e roar whonle 358 not
vetisved of some of tae braking slfort they are lisdle to wlide.

Tnmtksnﬂhmhmmum apportion-
ing oaioe cam ba fitted in e bydrilic sysams. Iuhﬁmhhrﬂmh
nutmlmun:hllnlhm:lnhlﬂlmtnlhlm the front oace

it should cater for both tha felly ladia and deivir-only
coaditons A -hnhn-pd'm mummmﬁmm
primciples of which arc cxplaimed taver.

hhmnmmmm-mnw I

Jrecsave-Hmiting woine In ihe lime (0 (he rear akes . Thein albowed the
wpplind pressare 1o be (masmitiod upy 40 2 Jevel to both Frima
Muum:h-ﬂm“mhﬁ:hhﬁ:mrm“

cilber held constant or it mue of incyense wis educed. Howerver, Ui pressiire

durm-::—utupnh:immm-ﬂhmm
undcr-wilien] whon the velicle was fully Laden.

HMWIMHMMIWHH.II Fi]],ll.' '
shumalhered]

Aondl eadried daroagh the xxial boln in- e oosire: of e Pelon
and wa throngh the svetaving wallwi T, whanes: it pocs through tho owllet B 1
1be rear Brakocs. Ad (e o mee T it acts by Do oruoied of tho pistom. Hecoue
the eifective anm of the crown i greater than ihet of the shoskler an U ofher
side of the pton, il propromivaly pisthes (e pistos back, compnesciog 1w
spring C, umitil 1hc mectoring vabee i peabad. Thes, soy funtie:r ncroiss siing
on [he soraller dismater of ne shoslder of the pkton puhes i 1o Lhe right o
vicwed in the ilmstradion, agin oponing the mctcring valve. Thes, te prezue

throogh ouslet B 1o U réar beakes con Riues 1o iNCRERse, i wlbowm in
Fig. 33.7Na), tiw: Eromd : mmmuhmmm

Sevvo- ond power-opevatnd, ond repessrniive braking systomi 845

Fg 1 hdi_—ﬂ_wmu-

Th
-

umu&ﬂu-ﬂwﬂwmmﬂmwm
sl the forme czeried by the intarsal spering.

The Motor Vehicle

E. NEWTON

ﬁ&mm -
mmu—" Collage of Schumcy s 0

w.m
ﬂ.nmnu
:l- n-.-lmynlp of Sclyury

T.K. GARRETT

AL, MILAE :
m_m‘“ Englaa

Tohliioad o, habalf 52
d.ﬁ.l-ﬁl .

:ﬂ:w llli-n

Wanwninle, TA lMI

Tomilth calivin 1994
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H-AERVICE BRAKE PERFORMANCE TEST PROCEDURE

PASEENGEN-CAR AND LIGHT-DUTY TRUCK
~SAR J201 WARST

SAE Recommended Practics

Baporiwl Bl CamPaition sppavind foprll 1T whuuuwmmhmm.lm_ﬂmm.

Artorid-—Thi Reaiirmad Docunest b bein chanpel only re nefleci Hee
aew SAX Tachnieal Zoandardy Board Pormar
1. BeipsTi SAE Recommanded Prictioy evai g 1 walfam proosium
for il broky ppatemd (iereics sidi parking) of ol paemmger cus, ligii-
sty trucius, snd vl purposs passenper webitles wp o e Sewriuding 400 kg (10
o ) OYWR
11 Parpove=Th prrpaey of e s oace i ¢a evalnale Draley §ridn -

Sorrmmnodt o vablt e I mrviea for adecipl Line with g infhong.

10,7 Wit taurt e L i pcotal 10 T oo o & Buaeple o & Boenkn rvmuatlom
condieered by Soitw or Fadara officis sagagad tn higiowdy iy oot
11,3 T paimary cpsakiarntinm M that viis i gl 3 miskwee of inani-
pakmprin, [, driver BE1L, i cou 1o coadual.

1 Exfersncii—Thore im 35 reiarecced puiblleislans spasiliad borvin.

i ]

Ixsirnmsialion .
A1 Dusalarornarer (U-ksha or isprhvaling)
AZ Puilal Rowcm badicaior
13 Padal vl indlmmior
14 Spacsiveinr
AF Swy purch
& Inveciaiior Doiell
A1 Femal and acijust declersetmtic s valloa
42 Toutnd piigl foros and travel nchicansy i Iraaattiererar's procedens med
ol bk, .
43 Araks wyssant i K b toseal my pcaive] withao! by vhanges of s ae-
sl
5. Tubdols Fout Welght )
5.1 The velilcly is ie ba dndted &F M "23 ecalvpd” el axciading parse-
{ificel clhearver
I,'.‘.hli.‘.l Thu mmw“_rmwlmm
ubdy,
A Tor Feriltty .
Al ‘Sefwcted st aoos choll bu u povesl 17 m (12 A3 Jasen o achguate bingih,
iy, cloan, rraigi, smaaladly beoy), el et hawelly troreied.
$.1 Provide a 15% geachi of solficisl Nikiih ki aihl fsipiacn & sppert
st o i (gt vlsichs.
% Tt Pracafare S
70 Tool Mt (T b rocatiind 88 devw shawt-Migary 1.}
7.0.1 Vahiisty raake, macel pawrer, your, snd senmd ok,
7.1.3 Vbl atuagcer mading.
7.1.3 Conoktion af sk tiee,
714 Type of broke (i, cewn) (pess, reanasd).
7.1.3 Nenim weming lunp opivation.
T1.1& Braks sicp g

T.1.7 Any sbanpge in pucal beight sries bl for 10 5 o 39 N {3 Bo) pagal

I, .
T.1.0 Any cimage in puie] aighs wie bold for 10 v w 857 N {150 Yo} pedal
Eosc il 3 Pl sumciacd Jow Wik of trvml. -
L0185 | parking ke sppediion will ok tha wisels with the vabicl o
19 g, Lo

T-1.18 Any unsswsl breics oy valricls nolase,

"TL1T Ay el ek solion soch A iy, ronghases, wa

F112 I wimel sikis oecurrod seding the brokiv ssubd el desigriess whis
whonl :

.01 Mt wostlieed douioral el milsicd.
T Maximem puxki] Morce regutind.
7 Atsile Chach.
7.1 Varily woiming iy opbiaind ou (ralliwtnd Iy woheidk (vl Sarare.
7.1 If velicly by o nepuipauid, clalirva bralos wernleg lomsp indiowsor duris

[ o
.13 With vublscly stupped sed T angisg renalng. spply 29 N {20 b forca |

" the bralsa padal amd hold ar 10 5,

T4 Niate i loown 1 oy champw in-pumlal halpht dering Ba [0

715 With vehich soppel wWl she: si ey reiaieg, spuly 567 M (130 B fhr
i Wi Do il and Il dar 10 2.

7.2.0 Nolw IFimew b ooy change: [o pucisd baight during He 18w or I the pab
raichas tea Beni of Hy inrml.

13 Furking Braks

131 Duben relicio np 0 15% puxds, spply 1 morv o hoike Iv Bop, s kol
(ve vecische.

712 PMlace (rmien nlesion wikecne s saanl

T7.1.3 -Apphy tha parking heaicy by o i suglatery ko, b o ot asseel I
N (200 ) Jarme dor & Jact-sparbied reacheniwn or #43 N {160 [) For & hand
o] uertlbiin. Ramars facl or kandl from e parkiag bobg apply reece
e

T34 Raboass 10 aarvies brake.
T14 Dbisartvg | el frsiall Rk,
T4 Frollwmietery Bauls Tl B8 Acspuiled Driver wilh Fakich —Te &
cxpcientue] wiiliy 1.7 in [11 A] wide tax lasa):
741 ENULE RRNAR T,
ZFS Huah Spaed—dN 1o PG ir'h (340 00 KL inph),
7403 Snuk Deevterntion Snstainedl—3 mh? (10 N7
T 13 Mool apphy reta {0o 5ol vamsd 557 M 115G 1)
Tl g A Ay Stah 17 whiel KL DOCENE Sl 1CON WM MRt
743 Ssks REQUIAED—.
Za.2.7 Swle Spaul—64 v Y2 k{40 0 20 mph).
74,22 Pywh Dacalyrotian [Swvinined~A wht {15 807,
7421 Modarsis spply reie (e nol axossd M7 M [1 33 R,
TAL4 Abmet snuh U wihiy] plisle seeess andd &iasond mee est.
74 Righwey Supping Tavlr=(Ts hu comhcinl within d X704 [42 1]
wiche il L )
141 S Raguman—|,
LT Intvinl Spard=00 1o T ioifh (50 1060 k) A Mo practios]
aralashie withie the lost arve 8 lowst thm I o CA0 mph).
7.8.0.2 Sormintd Dvxrigrushon Ancinable—Nol m axomd & it 20 fa),
F21.3 Padil Berde—857 M {155 ik mumbomom,
7.5.0.4 Braba Apply Rote—icimirs 13 possitle wien weiwalaing

In#ﬂ-;-mliuu-mq- :
B (20 BsY

T4 Ropml Texley - .
781 1 e vakicls bake sysicesl ochiisd imaging purfivmnanca with xepfeci ln
i rogelepory napinesa, ool For 7.4 or 7.5 sy (e ropasted.
& Reper! PormerCuinil D snd Repon Fam, Figee 1.
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-CORPORATE PRODUCT ACCEPTANCE SPECIFICATIONS LOCAL MARKET REQUREMENTS — USA
e ks - o - Te— T e — o . __ORO0-Ctbbar
qi-mmﬂnﬁqniﬂumm BRANE
SN TR TG _ = Ve il bl 10 L KOV, Incluling -
T WLl o T TR a1 sevee e T vas et s e = ki it
of bt iy, mmria] s comidcrl srminend i e g - ,_ e — ANy i 10 b o e ek i e,
‘ . - e S Miouiny. mipsing T DK TEET: The il st b capubly of
—-u--ih--li—ht-hnmua-h-_i- smmpleriey 7 sytlen of apiicr slmym par ETF ™-LIL. Tiw
Sk rhvain sy wond w0 fi2 O Bainge.

Wodid Byl OCH of 4EW by GCME G 206 1y T C¥%hm mm b o npl wich et it GVAL The Bat-
— B o in, Jovl whis rhves. aadls s copyper . ) MVAL st bt 2t gy cupletion of
T e T e — -  hmj % n R

— 18 mm fm shor phoorms o kel o bl ¥ i ik - 1= 799 Pt Bplha Mg Choshs B _
— L5 o o WAt O e pudy T"—-"'"-'i'-:-umn'-'u';"-'ﬂ"-"-u. — Vit hakw pachd] KAl 0ov g b i .
S ' . - e Follomlag samiitite - == Wiow Tovuik Pl warning Mgt Shall il b Sovmi-
o e e e — Tiarm bk 1 ot i 348 s
= Sarvies lonle podl i mml o el 30 N S “H'-. aiae
"ﬂh_r—nhuhlﬂlluﬂz' __r__- o Vg metnial testy
_ﬂh“ : O 0T - —m&-ﬂ-ﬁ:ﬁwﬂm'

. = e veluie 14 fin.
—.-*“-h-h.“.ﬂh—-_m __: e S
j : . : o in gitaching gt .
= Vhichy'walier sonbinstioy mas' st hamilly o
i syl b Bowtdem = Tham el Tn = siguificem b &f fonmes
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PRODUCT ACCEPTANMCE SPECIFICATIONS
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FAMLE 3.4, CUNULATIVE PRACEWT RIGET TOOT
| FORCE DINTRIMIZION: 274 FR-
MALE DRIVERE

Cxtma Lk Lve Cumsilative

01+ : ) 100,06 . 12 © 104,00
261~240 Y | 5. 14 F11 TR
i41=280Q 1 81.67 1 90.30
221~3240 T I [ T 27 . MM
201-330 27 56,23 31 47.03
181200 n C R4S “ 85,41
151-100 ik 0,22 o 19,49
1€1-160 k1 $5.07 E FIRTH
121~140 i 42.03 1 17,39
101130 27 . 29,38 * T.97
01-100 al 15.88 3 4.7
S1l-44 16 7.87 ‘ 2,20
41~60 4 1.17 i . ]
21=40 i .12 D © WM

' =276 I=27¢ _
30th pervenilla=l5l.? 30th peroantilanl®’,.?
ith parcantils= 70.3 Sth parsantilasloid.]

HBEA 3.5, CHHILATIVE YERCENT RINE rOOT
ol DIFTRINDTION: 317 MALN

Com lakiva Gomalative
Spaspurs (1bp) [Feequqnoy _ Yecosnt, Feaquangy  __PREpent.

I8ls T 100,00 a1 100.08
261=-240 12 80.48 L .
241=260 is 43,15 18 21.04
311=-240 27 34.99 n 15,99
01=330 au .41 1% S
L 181=308 2 1%. 28 1% . 7.4
161-100 12 11.48 4 2,79
1-180 7 .74 2 1.38
A31-140 P 507 1 43
101=130 . ] 4.02 o .62
"1-100 3 1.58 1 o2 _
s1=00 L} .2 1 3 '
11-60 1 N} ] -
21=40 a - -0 -
=)2 rmi2d
SoLh peroantiles279,1 10kh parocsntllesg,n,
Sth perosntile=133.1 Sth perosntilenldd,l
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ibs (Table 2.3). Note that thesse results are vary similac to
- thoss obtained in the pilot atudy foy the analogous tast condi-
tions (ase Table 2.1). FPerformance at the 50th percentile ocould
aot be determined for highly motivated males since the majority
of mala subjects axcesded the 300 lb limit of the forom gauge.
Figuras 2.4 and 1.3 show tha cusulative parcant of foot-force
capability as achiavaed by females and males in tha two trials.
Ferson Product-Noasnt corxelations perforsed on a ~andom
sanple of 100 subjacts (57 maleas and 43 females] showed that foot
waight IH..} _i.i highly corrxelated with total bedy walght lH‘I LI
X = .33. Howsver, for this sample of subjecta, body weight
.:l'zlght foot foros (F) with standard motivation had a low
correlation of r"i_i w .34, A sample of 46 fewmalas produced a
correlation of ry, . = 0.26 batwesen body weight and right-foot
force produced Hrih a standard instruction. The saaa sample
attained a correlation of &, r"- «18 whan body weight was comparzr-
od with right-foot force produced undar an induced wotivation.

DISCUBSION

A comparison of the above rasults with those obtained in
tha Harvard study produces the following findings. The 50
female subjecta testad by Stoudt st al., attalned a mean force
of 201 lbs and a 5th percentile force of 126 lbs, averaged ovar
all five trials. The Harvard subjects ware tested five times
{all on the right foot) undar conditions corrssponding to the
"induced"” motivation condition of this study. The msasursd
forces increased with each sucoessive trial, suggesting that both
a lql:ﬁinq and motivational effect wers preasent. The sub-
jagts in the HSRI study were tested four timas, Qnly two of
the testa were cn the right foot, the first in the “standard®
and the second in the "induced motivation condition.

TI-NHTSA 012282
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whers, with the cooperation of officials, A greatsr age range
of subjects could ba tentsd. Exparimantars followad a pro-
cedure identical to that used in the second day of the pilot
study. The force gauge was viaible. Hubjects were given the
"standard" instructiona and data recorded for the right and
laft foot. Foot order was altarnatmd agross subjects, Right~
and lefet-foot forcs measursmants wers than taken with the
*induced” instructions. 1n udditiun,_;udt llnﬁth, body waight,
lowar leg welght (with subject saated and lags resting on the
scale), and lowsr-leg height were msasured. '
gubjacts. The study sample consisted of 276 famile and
321 mals drivers, The females wera 1l to 79 ysars of age with
a wgan ags of 32.3 years. Their walghts ranged from 39 to
213 lbs with a mean of 135.,9 lbe. Tha malas wers 18 to BY
years of age with a awan age of 1.0 years. Thair walghts
ranged from 119 to 285 lbs with a sepn of 170.1 1ba. The age
and waight distribution of subjscts is shown in Tables 2.2
and 2,3, It should be noted that younger drivers {l6=24 ysars)
ara over repressented in the sample. Accordingly, the msasured
distribution is not likely to be an undéreatimate of the
pedal-force capabllity of the driver population.

REBULTS

Tablas 2.4 and 2,3 show the cumulstive fraquency distribu-
tions of maximum foros lpﬁiuﬁtd by famals and male subjucts,
respactively, with the right foot. (Left-foot data irs not
shown because of the high correlacion that was found for the
two fest.) For the standard motlvation lnstruotion, the 3th
and 30th paxcentiles of maximun force achieved by the 276
females (Table 2.4) are respectively, 70.3 lbe and 152.7 lbs,
For the induced motivation instruction, the 5th and 30th per-
cantiles are sgquivalent to 102.3 lbs and 193.7 lbs. Malas,
on baing given the standard instruction, attained a 5th pur~
centlle force of 133.1 lbe and a 50th po:uunl:.un livo.'l. of 279.1

41
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[T ATe— 'I!h- uhjnuu of thie study was to Iluﬂu thoss braks charactariatics,
fwithin she ‘the relatisnship betvearn brale 1 foxoa and
walilols dece Ht.tnn. lasd ko acon 1e driver-vehicle performance, A
driver-vahiole Nrak Lest was pu'! in vhich the decelaration/padal force
ratia, the pedal digpiacemsnt, the surfave-tire friction, and driver oharactey-
istias (age, weight) wars systematically !rl.rl.id in ordar to detarmine the influ-
ansg of variablaa Minisum » disvance n:l othar performance
variablea, Tha teste that ware perfe on & low soaftiolent of friction sur-
faoe showsd that valuan of dycelerasion/pedal force rasult in large
number of wheel ups and lower mean decelaration in bringing the vahicls %o &
atop, to intsrmadistn oF low decelarstiem/pidal force: gain lavels.
hsuuﬁ st i.n: ;I.nto.:::iuh hl:d high cowfficient of fr sa surfaoas showed
thak b & dece it.i.nu}pﬂln -Serdw gll.nl gruatar mEan
ﬁuhuum ind greatar frequenciss of wheel lookups than lover gain systems.
Thm firaquency of I.nn of latexral contzol was » ficankly cer with the high
decelaration/pedal Pforoa yain Srakes on 111 suzfaces than with' I.Mt galns,
Thate'wars ainor beoafits of 1.3 inch pedal displacesest cospaied to Eara inches.
Focantial brake fallures and thelr ll!ﬂtl um padal foroe mll.‘lllmtl vers
anslyszed, Tha implidations of the find a vshiols br n' standard wars
shown in sarms n!hﬂllnuw.l !nmgl.l.nndnil.l \
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From: . MeGuink, Andy [a-megui I'I'I-III me.ti.com|
Sant: Fridey, Fetiuary 1§, 1900 1:
To: Rahman, ALz :
Subject; A Tast up dute
ol
" Sy vprpary S
Tastiag

AUTCMOTIVE !_HEDRB AND CONTAGLE QRA MANGER
34 FORERT 5T M/S 42-03

ATTLERSRO, WA 02703 '

TEL : [304) Z36-3080

EARX 3 [30d) 235-374%

PAGE: (8O0 4E7-1700 PIN S04-2044

T TS Ty

Fren Dague, Bryan
Sant: Friday, Eatrvarcy 19, 19099 7:38 aM

Tas Rahmén, AZ1I EIE
can Secinghaums, Jtaven) MocGulirk, Andrew; Pachonis, Jahn

Jubiwct: Test up dice

Azlz,

" Hare is che updpted teat matris.

“<Brakm Frassura Ewitzh Test Loga»

Plaams nots the Zollowing tRAt CRquUils 4 brake fluld pressure cyclar:

1) tha wisbull twsting {(twmt # 71
2] the impules/lab - to fisld corEslation :ll:ﬂd-]" [beat )

3 pof (tescEld)
4) Mow maybe a Lnductive load pressure cysling teat {(teat#iitl]

Vaadless co say wWe have lizited squipswnt. It taies aboue 2 veaks to gat 1 m.:.i-.:n
cysles-. Can you geT Some input ap to what the poioclity shouisd baf?

Rayazds,
ary
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suiich Wernuinais i rloe with s
3] AT oo o > 200 hours info e, e cayTant 7mA
Cirmmiedt Yo signiicaml change with Sme
[} AT ' 15 haiors imlie: bt ik camvnt San
[ i with time
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) T | il iy slowont oo Swikch 2 tonted. Srncke: o
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Ploase noke the following test requins a brinks Aukd preseure cycer:
1) the wiebull tasiing
hlﬂh mmmqu
Hﬂlml Induciive fond preseurs cyoling et (leell1277)

nqr' -

&1

_m-u-ﬁm mmum." R takeg bovI 2 wieka to gut 1. millon apcles, Can you getaome -
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'ir;nn : : :uqhn.ﬂﬁmnn:ueu . smail.mc tl.com]

Sani: - Frigay, Fabluary 19, 1998 11:01 AM
Ta: . Rshman, Az ‘Rshmen: Aoz 212
i Subject: - W Mo info
;i . .
w3
: . . . =y T Caenely
{ i
: From:. Dague, Bryan

sapt: Triday, Fabzuagy 19, 1999 7:23 AN
: Tas '"Aahman, Agziz 2I2°

; . Subjeat: - Mape infp

- ‘AZLZ, - '

Hecm ars my noceas an uhit Wa sra daipg hege, Ik might offer you 4 blt more detail 2-as
the spread sheet hes coom Lok, . o : .

wsFord TasCs Tursantly AN ProgIeess>

Did you get youz hands on that predauce atatisn ywstesday)?

i - ; Fagards,
: Bry

TINHTSA 012403
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1 ! , Lant updnied: 2/15/99 :
' : Temitisn Re-ereasiom:
H Ohjsctve ~ mmmhnﬂmhmﬂmmﬂnmhﬂm
q 0 F I. 10 gwilchey aro Blled with & mix-of brake ffuid. waier, and detergest. ln‘rtqhumrlllud

i S _ : with the [alipwing concentrytiony: 0%, 4%, 6%, L0% amd 79%. 14 volts 15 beng applisd 1o |

L . mul:f.mnm mm\mmmnsmamamﬂ

iio--

o . 1. Om 2 of the above switches spproxumaity | aimp is being conducted thesugh the termunals in-
- . order bo cremic heat o tha switch

Farilte o dia: |

Ra Glled the T3% dovice. mmmwmmmmmmuu

couple of dayy.

Qbective = Ta devoruting if cap disce hiew a charactariptic Hbe similap by quict discy.

Amﬂmd!u'm-l(m@]ilhﬂqﬂdnm
Raults & dee: ' '
No Baibures &t GOOIC Syclad.

Waar Coreelatipn
Objective - nm-mdmum:::umhu o eatimuis the % of life
. Juft oo pwitches renamed from e fsld

-.-:.-Hi‘—l-— P

Destipion:
hﬁm“mﬂﬁmﬂlﬂlhﬂ“ﬂ!ﬂmh Imwhu:ll:hmn'll
MMWHWNWIHHWU‘MWHHM

marm

1 FI:M
4. Arm iy
1. Comverssr'aauler interlsce

Remuty b0 dass: .

SOOK cvalsa : )

2 with DK cwelog weana temvad - BWILnE Semaction.
: ammmmm ~ ivaidng dissction,

2 vtk GO0K cyclss wars e - swaiing demetion.

_ - mrlnn!lln:
i .
: ’ I ) . imonder o ron moltple molsines Lrvels the pracmm cycler nosds ta be modifisd. Parts owsdad for the
- medification are baing ordared ey, The gopl s to bave this DOE raming by B end of e week.
Facin’s being isveigated on the fiest mss are molghurs and snep va qriet. Pature paases will inclode
mdm :

M“
mununmmmumhmnmmﬂmwm
3 With » salt heating sloment built ko s ewitch, wa will ALk e connectr oavity with brilcs Bwid. and

. - slowly incroaey (he surti iz thy hesting clomin mwu—-umuﬂmwuﬂm
" heacing clomant burns om (contiouiey s lost).  © : _
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pom: o aw' Rdepuagemai.me.l
Sat ,a":; SR A o

To: ' " Ashmin, A2z o, Aziz 212
Subject: S upqm '
%)
Wy Py T
T

——

foem: TAU, I:ynn :
-1 71 Friday, Tabruary 19, 1999 ?-1! AM

Tat "Rahman, Azlr EIZT
Cas fcingrauss, Steven; MoGuirck, Andy) Bachanis, :I'u-lm

Aubjaat: Tedt YR GAAtE

Ariz,

‘Hega i3 the updated test matrix.

ZeBraka P"n'ltlrl Ew.'f.l:-:h Test Loga»

Eltuu nutl thu !ﬁllwl.hg Seet Eequics & brake fluid pnllu:l— r.wl.-n

1‘ the uLuhull tlltinq iceat ¥ T
2] tha impulse/lap 59 fField cn:nl.l.'uqn atudy [cumt W4

-3 DOE (tastdld)
4} Now maybe & .1.ndun1:l.1rl load pressure cycling test {t.lll:ili?'!!

Hliﬂllll to lly wa have. limiced muipoabt. ‘It takes about 2 wewks to gt 1 Ti..ian
cyclas. Can you get soma inpuk B4 to what thkx prieclty should be?

rnqgarde,
Bey
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Sublect: MATERIAL
Importancs:  High

AZIZ WALL COME INTO THE PLANT BATURDAY TO PICK UP FOLLOWING ITEMS:
SAMPLES OF PR FROM THIL RAPTON CHARACTERIEATION TESTING W HAVE DONE HERE

FORD THE "SAME P WE HAVE COLLECTED FROM THE EVERY 200,000 CYCLE
........ BRYAN AND STEVE. PLS CODRDINATE THERE INTO AZIZ DFFICE FOR HIE MCK UP

OFFBET XEYWAY CONNEBCTOR TO FIT THEE PRESSURE SAWITCHES WE ARE ALL TALIONG
ABOUT.. .PREBSURE TESTER HASWRONG {7) CONNECTOR AND NEEDS RIGHT CONNECTOR,

MARNEES :

...... BIYAN AND STEVE, FLS CODRDINATE INTC ADZ OFFICE FOR HIS PICK UP
wmmwmmmummmnmmm )
........ SRYAN AND STHVE AND JIM WATT. PLS COORDINATE INTO AZIZS OPFFICE POR SAT PICKLP p

I THERE ARE ANY PAGE AZIZ BEFORE NOCON TODAY w.ccnw il WATYT, FLE HOVER
OVER T8 TO ABSURE IT .

TIL : (HAY 2M-IWD
RE  {¥H) IM=114}
A i W=T1E0 P -3

Paga1
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Dague, Bryan

m: | mﬁmwnmu:mm

To mmmmmmm.m

- Foadand, Thomas: Dagua, Bayan; Pachania, Joh Rahanan, Axir; Dougtad, Chase; Widl, Jm: Shapg, Robart
Subjact: FORD GONF CALL OF /13

ATTORNEY CLIENT PRIVILEGED COMMUNICATION

ETEVE BERINGHAUBE AND | HELD A CONFERENCE CALL WITH BTEVE REIMERS OF FORD TO PROVIDE
DETALED BRIEFING TO HIM FOR HIS 4PM EXECUTIVE LEVEL MEETING (HE'S FILLANG IN FOR FRED

BUMMARY:
STEVE REIMERS WAS PREPPED FOA THE FDAD EXEC MEETING WiTH OUR TEST MHTHTI AND

UPDATE...HE WAB LEANMNG TOWARDSE KAPTON WEAR QUT AB A KEY CONTRIBUTOR..AND WE HELPED
HIM BALANCE WiTH LACK OF IGNTION N THE AQREED UPON TEETE TO DATE POINTING OUT WE

~ THOUGHT-SOME ELECTRICAL ANOMALY HAD TO BE HAFPENING TO-DAIVE JGNITION.

WE COVERED A NUMEER OF POINTS IN SOME 50 MINUTES OF TELECON:

THE TEST NUMBER 7 AUN WOULLD BE DONE MONDAY...THIS WAS 8ET UP A9 A TEST TO LEAK POINT OF
SOME 30 UNITS, 187 ONE LEAKED AT 728,000 CYCLES V5 300.000 SPEC. (THERE WL BE INTEREST IN A
WEIBULL STATISTIC STATEMENT FROM THIS TESTING (JIM)

TESTING TO CHARACTERIZE WEAR OUT 'STAGES’ OF KAPTON TO CONTINUE....PROVIDE FORD PHYSICAL
BAMPLES VIA AZIZ MONDAY.

THERE WERE QUESTIONS ABOUT THE 93 ECONOLINE HARNEES....SWITCH LOCATION AND DRIENTATION

| WE WAL ESTABLIEH A D.0.E STARTING MONDAY 70 USE GLIET AND SNAP SWITCHES WITH GLEAN AND

H20 CONTAMINATED BRAKE FLIAD RUNNING SOME 10 LUINITS ON AUTO CRUASE SERVO-MOTOR LOADS
TO DETERMINE SIGNIFICANT EFFECTS AND WEAR OUT "ACCE ERATORS' TEETM.H.DFIUHFDHID
DAYS. THIS STARTS TO PORM THE BASIS FOR LONGER CYCLE LIFE BWITCH

DISCUSAED ABS AND TRACTION CONTROL VEHICLE OPTION PACKAGES AND WILL BE GETTING FORD
INFO ABOUT THIS "S0ON

AS WE DISCUSSED H20 CONTAMINATED BRAKE FLUID | AKED IF IT 18 A MATTER OF SERVICE RECORD
THAT GAR BRAKE SYBTEME 'ATTAIN' SUFFICIENT WATER CONTENT TQ FREEZE.....LINKNOWN AND NOT
COMMITTED RESPONSEE FROM FORD '

STEVE B EXPLAINED OUA UNDERSTANDING OF CAUSER OF KAFTON WEAR-OUT ACCELERATION... H2Q,
STRESS FROM HIGH PRESSURES, STHESS FROM 'VACUUM' OR HYDRAULIC SHOCK, WEAR-OUT FROM
EXCESSVE CYCLES, . THIS LED TO 'THSMISSED DISCURBION OF TOWNCAR

HYDRALRIG SYSTEM
PRESBUREE M THE TRACTION CONTROL EVENTE WHICH WE POINTED OUT A8 A POSSIBLE EXAMPLE OF
A BIGNIFICANT STRESE RIBER IN THE BYHTEM

BTEVE 8 EXPLAINED ' WE WERE NOT SEEING THE POBSIBILITY OF IGNITION OF A SWITCH WITH CLEAN

Page
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WELUID...LEADING TOWARD OUR BELIEF THAT SOME CONFOUNDING CREATER BY H2Q CORROSION OF
THE SWITCH ANDIOR INTERNAL ARM MIGHT BE PATH TO GREATE HIGH RESISTANCE BUT THAT THE
SYSTEM WOLLD HAVE TO DRIVE SIGNIFICANT POWER BACK INTO THE TOO.... STEVE AEIMERS
WAS NOT 'LISTENING' TO U9 VERY MUCH AT THIE TIME..,

INTERNAL Ti TO-DOE FOR ME TO DRIVE:
ABICE FAGM ABOVE ACTIONS...

STEVE 8 AND | AGREED WE WILL NEED TO CREATE THE SITUATION W LAST PARAGRAPH AND
DOCUMENT TO FORD EARLY NEXT WEEK 80 WE COULD FOCUS DOWN TO LIKELY AREAS.

T1 WILL NEED TO-EXPAND THETEETHETHIKTGWWWTHE ITEMS WE ARE DOING AND GAIN
'I'I'IEGHEDWTHATWE ARE WORKING IN MANY AREAS

: TIHMWWMW-&WWIH@MWHUEWAFW%WW

INCLUDE QUA POBITION AGAINST POWER ON AT ALL TIMER
| WILL RE-ENGAGE WITH FRED PORTER BY TUESDAY MORNING UPON Hi8 METURN FFEOM VAGATION

MTONOTIVE FEMOME At CONTEEE ORA MR
14 FOOME §T L/ 2105

ATTLEMY, W 83701

THL 1 IH&I A3l =100

FAE 1 |3040 2ME-3T43

NG 01 ART-FT00 PIM E34-3044

Fom .

Somt mehzmuulmm

Ta: Bullken, Uarths; Bewann, Fass; Bwinghauss, Bisves; Baoar, Cary

on mmmmmmmummmm
Subjeck: FORD PRESELRE M BYITIAL .CVOLEE OO A)Presture Tasls

ATTORNEY CLIENT PAMVILEGED COMMUMNICATION

lmveanlmvnwmmmmmmmmmumm.uﬁm
POR CLARITY) FOA OUA FIRST CONSIDERATION, SEEMS THE TRACTION 'CONTROL' OR, AS IT WAS
CALLED THE "AUGMENTATION' , MECHANIBME AFE FINALLY BEING AEVIEWED AS CYCLE
WWHWEMMBmmmmmmnhWWMIMﬂ

ONE CAN SEE THERE ARE A LARGE NUMBER OF PRESSURE AND CYCLE COMBINATIONS IN THIS
SYSTEM INCLUIDING SHOCK WAVES AS WELL AS CONTROL WAVES...MIGHT BE THESE SYSTEMS
THAT ‘LIMIT' THE WEAR OLIT IBSUE TO THIS PLA AND YEARE.

HEH.?ETETEDFDHMHEFEHH&EBELQ’#: QUR BWITCH WAS SPEC'D BY FORD TO "OPERATE'

500,000 CYCLES TO 1450 P8I, AND ‘PROOF {iE, RUN UP TO PRESSURE AND “STILL' FUNCTION AFTER
WHE]TBNHI. AND 'BURST {1, NOT RUFTURE URING 30 BECONDS EXPOSURE) OF 7000

Paged’
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MTRDTITE Bariodl NE COFTROLE ORA MOEIER
HronAeT o B8 33-08 .

EITLERDAD,: M G1ITH3

TEL 1 (HER AM-3ORD

FaX o (IMM 3E-3THR

o (hMD) 4ET-3704 MER ACd-D0dE

E'ﬂ

nuqmmm 109 57 AM
MoGulrk, Andy; Bstnghasm, mmmmmmmm Ciary; Douglem, Clasles

uuh MMTﬂ

G000 WRQ

ek Prisy, Pabaratry 18, 108 11 AW

e iatit sbri, Tl

kst NP Tl

Eyd... I guwe him a copy of your tast plapn apd agked what prassure rangs and fr
squency wa should lnatnwment for.

Steve Ralowzs bullding 5 30043
AYT Chaseis E/E Systax Apglicaticns aail drop 5011
35=-023285 ERELMERE . aralnersdford.oom fax 19-03286 >

12+ Parwarding note fres JJOYCEL --DREHDOT 032/1B799 18:4Q +++

Tos GAETMERG--DRENOOT

cc: PPORTER --DRENCQ?

YROMs John Joyee UAART{UTE -05100)
Subject: [TiPredsurde Tests

BLave,

t got your rote .and will be on vacation tocmorzow through Wednesday. HNers's
tha info.

m'un I think about this, the more I vhink FRACTION CONTROL activatica may be
aeslanlse (7 CYCLER AND LINE PRESSUAER].

I am ot sury of tha oxidar of tha thipgs fomedted sod that asn laflusnae

the law irspumoy mpliimis of the signals . SV HAVE HOWATED THE MR LOCATION COULD BE KIFY IN
THE BAUE . MARTER OYLIDER Y FROF YALYE MOUNTING BERG ONE POINT | HAVE TRIED TO MAKE CLEAN]  But th-n
short sagwer Ls Lo instrument. for 0-250 Baxr wod yample at 1 kHz or mare.

Bince I'm not eure of where the prenssure looh e ondteulically connesbed

I'll give you pressurss at oodss and statss I do know, t Gum
ths switoh wou hmhumﬂhﬂuthmﬂm
valwve , whi whara 1 £t im.

T™is is thes low frsquancy componant of the signal, I‘ll telk about the
hl.n‘h-!‘m componant forthar down,

Fage3 TI-NHTSA 012412
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Maoclyn Prumsure - ~175 Bar {1 BAR 1S 14.5 P8l 2537 P31}

MAchisved by getting waxipum vacuum (high revviog sngins a.nd suddanly closa
throctle) then standing on the pedal as hard as you can, I don’t resetber

'I:h!.l-l puobar very well it might be as low as -130 or as high am 220 2100'PSH. It
alao )

i depands an your leg strsngth. This byps of pressurs ls VERY RARE at this

i nody . ::r h::i- car, thm driver will typloally apoly <30 bar a.n.d Vary raraly

Hm-mrmwm
Standing Btill - Jame ap HC PESASUYS = S abowe.

1
e
b

ABS Haxlmum - ~110 Bar {1635 P51}

This ia achiwred By losdisng to OUW and parforning an ARE sbop, you may find
thak you arw pedel eafforts limited, oot lipited by ABDS control. It'sm DEatty
zuka to gat thim high of prassire in this sode.

TCH Maximam - ~100 Bar{2819PaN%

This i & goed oifidabs. On thiw wihicie bedkuse the ECT had te powp
throayh She prop valwe to do tha hrakes-poly traction gontrol, tha prassaree
goRiny ot of the ECT ot waxy high. Tha Dressurs ralisf valwve o0 the pump
YERY OFPTHN diatated the paak prassurs which aould bBe devalopsd - nok the
coabreld - put angtbér wxy, becaups thy pressurs st tha rsar brake had to
relEraln the abtire powertrain (no engine incarvancicn) and push  Ehieoipgh

& prop valva, it was oftan possible to drive through the TC - the angins

could cvearpowar the brakes, sven though vy bhigh pressurss wers being
gwarated ak the HCU. Tha nolme during 70 mtiﬂtim in thess spplications

wall vezy dependynt upom thy pragmxe reilef walve opaning point. o the
prassura relief walve vuloe got changed & fow tinmes over the ysazs as
parformance was saorificed for HOIEE VIBRATIONEARSHMNESS. Also tha tolarancs on
Eha Pl

relisf valves was fairly lakge - & botal of 49 bax, ak that time I Relieve,

Thy pressursa relisf valve peessurse night be anywberws from 90 co 1H0 bar
depending on part-to-part variatlon and the design geoezation that was

agreed Upda.

You can achisve cthis sasiast by getting tha resr whyels off tha grgund
: and putcivg tha car in Ariva. Gat ints tha throtrcls hard, buc not a0 hard
i : chat you drive out of first gear or faster cthan -13% xphk. If you mmintain
this for a while, tha therrel model to protsct the rear linings will
disabla the Traction Control. You will thaa nesd to wait for them to
cocl, bafora tha funaeien will bha ysspabled. You osn drsoubically accelsrata
tha aooling tina t:u eyudeing (wichout hrl.'u:l.nm at about 40 oph.

ma.mﬁaumﬁwmn

in this mods.

i b o

PROF YVALVE - AEAR BRAKE HODE
ABS Maxioum Frasgurs -TJ Bax

Load ko GROSH VEHICLEWEIGHT and parfeorm an ARS stop st maxloaon padal affoxt.

TCE Maxipun Fressurs -100 Bar

o Thia pressurs level is ll::un[:l.r dapendent upom tha primsucs celisf valve
) lewval - sase above.

Etanding 5eill .
Saree AN ABE MaXioum Presaure

[T T

Page 4
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High Prequency Content

The high Erequeiscy ocntent has two parts. If you ars DOL in ABS or Traction
Contysl therw is practically no hish irsqrency conbent - the prasmurs is
podulaced at <10 He, Thim iz bawically Linicsd by !nolm rasponss times

and mdraulic dampening in l.'-hq ABS orifices, v

i o . High Fesquency Content Dus 'l\u Control

' During ABJ/TC events the pressura im changed in quick stepm(CYCLEST).
S ically

| ' - Huul increass by ~10 Bar in a -few millissaonds, and this cyps of

Lo ohangs odours abott sveny 100ms . Tha pressurs will decrsass by about

- 20 Bar svery 300 . Thaze can h- quits & bit of variation in thesws

numbers, but thoss are Dracty typical. (Actually the mumbers I assigned

ware for AB, WP “indrsass” snd "deareamd” fox TRACTION CONTROL activaticn.}

" High Foaqueacy Confsft Dua to Fhook Weves

. Thiv in & seccodary affect from tha oontrol. Cenarally it la worsb righe

; Co at the outlet of the BCU. It im daopened and dissipated the further you
. gwt from the HCT, The shook wave i geasrated from the cyclical pulaing

nmmumlnmmmuwmmmnmma

valve is snapped cpen or BRAC,

The aaplitude of this m weves)Can ba really big - I havert
locked 4t it So this generstion unit for & few ysars, But I think it's about 30 Bar

3 . paaln-pank {725 S }
; — right at the KCU. It will Zall nﬂu-mmm:tmmtmmm.

Ths frequaney is pratty high and I think scma Copgnatts are above the 1 Xiz
lrml, hl.l.l;_wumg-i: e vary good idsa of thndilturhnmnhynmlm
-'.:-.HEII.

mr
John Joyce

" TI-NHTSA 012414
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" Prom: o Elrlnwut. !tnln hb-rlmh H mic.H.com]
Sam: - Wednawday, February 24, 108% 1
iy T Fahmun, Azt
Subject: _ W Pordd ot
4]
P W

----------

FromE Cagne Hu.'n!.n- )

Same: hdnu:r.l.w, Fahryary 24, 1999 11:03 AM
Tai Buriaghauae, Jeevim.

Subjacti _Fordl .ppe-

<<Fordl. ppﬂ':-

Loxzainm
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77 PS Heated Device Testing

I..Purpoau

To determine if auto ignition can occur from the build up of excessive
heat in the device . Leading to and igniting a fire to the device itself as well
ag the conditions and temperatures to cause results of this nature .

11 . Procedurs

Several attempts were made at reproducing auto ignition of the 77 P§
device . A heater wire coi] was installed into the base of the device in the
area that the contacts and arm assembly normally occupy . The wire was
sttached to the terminals end connected firmly to the tsrminals by removing
the contact arm and grinding away the rivet and drilling in the stationary
contact and crimping with a small wire cutter . The heater wire used along
with the coils had a total resistance of .5 ohms .

A amall hole waa drilled into the terminal cavity to facilitate use of a type k
thermo couple wire . '

The testing consisted of powering the heater coil with a variable
output DC power supply to the leads of the mating connector . Temparature
. voltage to the coil and current drew were monitored during testing . Device

~ was placed in 2 fire proof enclosure (heat treating nven)mdallowudtn

mbilinturuomtampaWQuf?ﬁdnmf
Three devices were tested one with brake fluid and 6% water and two

'dwmeadty Devices were given provisions for s external source if igniticn

by drilling a .040 hole on a 45 degree angle through base and inserted a .042
torrington pin to be inserted allowing o small gap for a spark to jump . This
mpark was accomplished by the uae of a hy-pot tester that is used to test the
dielectric breakdown of electrical devices . The use of this cansed & arc to
be created when dovice base fiiled and sllowed the entrance of oxygen to
the switch cavity and smoke from the plastic had to be present ta induce

TI-NHTSA 012423



.]]];Ras'i.llufDiaquniom

g o 'Test 1- Wet Device (readings st appx.! min. intervals)
i L _ | Volts Homter Current . = Intemal Temperature (F)
27 18 100

# . 50 20 175

. .

29 220

g

3.0 | 246 -

32 T

_— 4—&#‘7“‘; Wb ._.' R
&

1.6 20 S 300
. 97 1.1 | 340
| R 6 460
?_ L | 12 38 a2
i | o 38 . 488

© THNHTSA 012424
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1.3

1.1

14 -

14

40 S 531
36 . 57
4.1 | . 647
a0 660

Out gassing of fluids begen at 220 F s noticeable hissing sound

was preaent at this peint . Smoke was visible and bane wes ventirig.from
side at & temperature of 246 F . Andl smoke waas being ventod tll fiilure of
base at 660 F at this point power to beater was shut down and spark from
hy-pot applied . Ismtmn of gasses uwm-ad :tﬂuspointmdﬁ:sm

oxtinguished .
Teat 2 (dry device with spark)
| “Test2
Volis ©  Heater Current Internal Temperature (F)
1.0 3.1 S 501'_
1.09 30 743
1.06 3.02 | 596
1.06 3.09 - 626
L2 315 | 630
L3 308 681

| TI-NHTSA 012428
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1.13 3.26 692
1.13 318 707
1.13 336 _ ]

| 1.20 3.52 758
1.36 3.95 806
1.36 4,00 §75

The dry device did not emit smoke or ouigas until 626 F and at this
time it was a light smoke emenating from terminal area .- At 692 F a small
burn thru area was created in the base and venting smoke this continued to
806 F where base failed and fell over . Power was left on at this point and
spark applied to fumes where they ignited and extinguished quickly . The
upper portion did not ignite despite 1230 F temperaturs . .

Test 3 (rapid temp. rise)
Volts Heater Current  Intemnal Temperature (F)

10 3.6 300
12 40 360
12 3.8 643
13 3.7 650
13 37 800
3 37 930
13 37 967

TI-NHTSA 012426



Smoke emitted at 300 F this was a fast happening event as the
internal temperature rise was so rapid . Device vented at sids of base at 643
F and bage did not fail till 1436 F was achieved at this point spark was
applied and fumes ignited . Heater instantly bumed out and fire was

exunguuhad Rudmgforthututwmmappmmﬂelyﬂﬂmond
IV . Conclusions .
Devices will not ignite with heat alone , not allowing it to be a self

sustaining thermal event . There must be smoke present from the plastics
and a spark for the ignition of the device to be realized . The device must be

open to atmosphere for the introduction of Oxygen to sustain ignition .

Terminal / Heater Attachment

Wire Hoster

TI-NHTSA 012427
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Voliage Reaintance Teat

Teost ¢ Uﬂn;mdwin:mmhtamﬂnnhmmﬂngnmvnm

and record reading .

While abeerving exposed contacts at T2 mdmponﬁn;w.
microscope increass voltage with hy-pot tegt equipment uméil breakdown of resiztance iz

Reaistanca

1) OPEN CIRCUIT |

2) OPEN CIRCULT
3) OPEN CIRCUIT
4) 139 0Obms

400 VOLTS

. 450 VOLTS

400 VOLTS

INSTANT

 Conclusien : Devico oontasts proved to be open but exkibiting s very small gzp
betwoen ring and contact terminal . Afler fires voltage tycles contacta sormed to weld
together canging & closed clreudt . mwmmmdmmm

autniluuntlctwuuhbﬂdud

TINHTOA 012420
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I found azly two referandes, and 1°'m pot Jupe they -lwl:r to Hhu you wvanted., I fipd no
publishad ignition tampwcaturs information - buk would mok ﬂmhh Elulds {u.5. NTE,
ste.) burn bafors plestic if igniclan wecre pranet-

usm.i.!imuﬂ.-l.np: llnryl GIX 030 (yau asked for 430, which :I.l po Lmdn:
11““- ] I' ) .
{-tllpwul.ﬂllu::l.l.l..upn Calanax ISW

A YU duld W' e not u:i.ng tha flame istatdant graces of thame pul:.mun'! &r tha :I-hlt
Stabilixed gradea? These modifiers can lnh- A huge d.l.thunn- in tharmal capability /
flamb H:Iﬂ:hnu. '

Call if you omed more info. I ddd tht 1 pauld an l.'n.u:t notica, but our datakbass l.lnh: to
Teaas 1y down without & pew sooount ounber. I'm looking into 1t for future uss...

Regards, Baar of Luck, and Good Health - Andy, xiz42.

e s e e .

Fromi Andy Foslache [Mltlﬂuﬂ.lﬂ-m m]
Ssutr. Wadoasday, Februazy !I, 188§ 2c33 MW
o1 afoalschelitl.com

cer acahmanftl . com

subiact) Searan Results

L

httpa/ e matls . com’ ln:.i.ﬂ.utlnﬂn‘, aspibassaums IGES 3] IgEoupsSenacal
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'NORYL GTX® 830 PPE+PA, 30% Glass Filler

Wmm |
hhmwwmmm
Close Analags: '

' mmmmmuummmnmmmmm {lﬂﬂ]m-.ﬂlﬂ
E-mil: Dihoedelcer.ccm; wwe bogdeker:cont

Key Wards: NORYL GTX §30 FPE+PA, 30% Glas e Plyplunyiene Eier, Plyacide, GE Plstic
Coniposition:
Matorial Notes: Daza provided by QOE Plasics:
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Vicat $oftaning Point, °C -gzu . EABTM DI1S1S .
 Maximuen Barvics ) laa RTI Mechanicnl withoot Impact. RTT Machanical with
Tempecaturs, Air, "G se Impact is S¥°C. RTI Kieetrical bs S0°C.

FUL ATV Blaatrical, *C
UL RT, Mechanical with
[ iganct,

G
wﬂ-ﬂlﬂ'—ﬂ HE UL Rating, Y-Series 2t 1.4 mo.
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Ticona Celanex® 4300 Polyester (PBT), 30% Glass-

Fiber
Categorn Potymer
Sabeategory: Polyester, TP; Thermoplastic; Polybutyleas Torephtbalate (PBT)
Closn Ansbegs:

mmmmmmu{mmmnmmwmm (800) 444-3485;
E-mail: bpi@boedeicer.com;

Dats provided by Ticona.

Ky Words: Ticona Calanex 4300 Polyester (PBT), 30% Giass-Fher; Polybnaylens Terephthelate; Hoechst
Celmesa Corporation;

om imat
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[Bleloctric Constert, Low Procuncy T

| Dieaipation Festor, Low Freqeency

mmmm.mm-l.#dn.nrm

THERMAL PROPERTIES

i'mmmmu'l.u-m:: o

m

Daflection Tenperature #t 1.4 Mg, "G

MH Servive Tampangturs; Alr, :'ﬁ

RS o e —

w.ummm;m 1 () -EHMM___M
COMMENTS .

Pecirical Resiativity, Dhm-cm _ _ 1L+16
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Brake Prassure Switch

ERRREIE WAIEE L o e, R N N

widet = L. L s Arls edeer ne. —

Potential Tharmal Event Theory - 2/24/99

4 Mnn_mum |
“Hﬂlmtﬂ_ﬁw
'Illﬂﬂd’l

2. 1ﬂwmhm

ﬂnrl'ﬂllni -ﬂmw

L 8 mmmml
opons, oxypen srisrs the swilch
cavily. i any arcing Is pressnt a
fira can stat, burning the .

N Waler enters the switch cavily

3. Enm:lmwun increadtis

- rasistanca (hoster wive).

L
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FAX 0. 082363153

FEB-24-23 HED 12:18 P TENAS LASTRIMENTS

- INSTRUMENTS Potential Tharmal Event Theory - 2/24/99

157C10 YE1HNLL

‘g TExas Brake Pressure Switch

4. Down siresm short fo ground
causas high cument o pass theoogh
thwe swiich

2. 12V Battery source to drive
cormosion and provide onargy

5. Flatic connactor melts. Once B
opens, oxygen eniars the switch

" oavily. W any arcing s present 8 , 7
fire can siart, buming
plostfic, .

1. mmmm«m

3. Contact arm comrosion incresses
reslstance (heater wire).
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Brake Prassure Switch -
Potential Thermal Event Theory - 2/24/99
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1. Walor entors the swiich covily
3. Contact arm comasion Incraos
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From: Oague, Brysh | m.tt
Sank WTFM ﬂ 1908 1017
Ta: hman, .

Subrject; el repon updaia

Test Notes

Lart updaked: 2/23/9%
Ignition Re-craationi
Objective « to rscraats the conditicmny ':hlt cavend am- -niin- ﬂ.:t in the applicatioqn.
Dnuziptimt

1. 10 switches aze filled with & miz of brake fluid, nu:, apd detargent. 2
switches arw filled with sach of the fellowing oencsntrationar 04, 4%, 64, L0%, and T5A.
14 valty is baing spplied ta 1 termioal abd the hezpert is grounded. Curcent flow vazias
fram absut 0.5 pA to a kigh of ahoyk 5.0 mA. 0% mm- ware rmsgve for #1 zallsd out
balow,

2. n 2 of the sbove switchas appromimately 1 anp im hnnq undu:l:u tl:.:nu.gh the

_'r.-.m.l.nl.h ip—order to creatw heat in the switck.

Rasults tp date:
Rapsated cefllls ﬂll:lnd ng ll.qnl.ﬂ.:im: canparature incredse In Iect, curcent £iows Im.r-

- degreade. Fluid bes dispalored. This test weas suspandad on 2/2i/99. Intarnal inspaction

ir plwnnaed ftu' later today.

Welbull Testing:’
This tsating ix cooplets. &wa specific taat repart.

share Ea grouhd (inaide switch)s
This tapt i3 completa. Jem spacific bast caport.

Waar Cotralation:
This casting 1s complets. 3ee spacific test zeport.

" Aute~igoiticn tasting -

Ignition vig heating slamentt

Chijeceive is to get a fize atarted within the switeh by installing n wary small slectrical
heating alemsnt. -With = smll heating alewent bullt ints & switeh, we will f£111 the

. aonnactor cavity with brake fluid, snd slowly increase the curzent in the heating slsmnt.

Wa will incrasss the currant unell ignicion, o uatil the beating lluml birns out
tmnt:.nu.tty is loat).-

Sipplan’ tested:

1 Dey

1) - Purw brakes fluid with mgtal shavings
3] 8% brake fluid soluticn

Rmgylta;

If a raliskble haating alesant mn he conetzucted Lpside thul munt uvi.r.:,r. we have besan
able to loccsass the iptsragl tesopacwtucs of the switoh to o Righ of BOD deagréas T.
Typloally, we ssa aooke nrsund §75 dlg':nl F, apd the base omlts and filla off to ctha aids
an It appzomshes 3Q0F.° :

;ljl' i:tlli.ng an ignition source (axc or opan Eluwea} we have been Ihl.'l £s 1nl.“ the smake and
asciz,

_L'!nm.l.ulinnl '

1) heat aleas will oot GI"II-‘I:I L :.tn - pust hava & spark or opsn. flame to ignita.

2 Brake fluid in tha cavity sctually elown the ignition procass dewm - probably do Ea
cpol aifects.

1) tn 4 uates ip nqui.nd 1 1) attﬂ.n the tm-ntum pancioned above.

TI-NHTSA 012440




Creating 4 heating slement with cerreaion!
The purposs of thid test iy to incredss the conmict's iem anough co Quierats che 2 ta L]
wattas nawisd to sTarct s king. :

Fillieg cthe switch with salt water and holding the azm st 14 volecs and Maxport at rjrudnd
is Japerating ceroasien.

Rasulty:
Resistance is bBeing mesazursd taday.

nu::
The squipmant oesded to modify the cyclar areived th.u nu:nl.n.q. Wa Are Working ta gat the
follewing parta on cycls tocdayr
12 switchas with snap diaca -ml 0 % watar in che bhraks fluid
12 switches with out anap sRd 0% water io tha brake Lluid.
12 sultches with snap diss snd 5% wacar in the hrake fluid.
12 swirtchas with out snap dnd 5% water in the braka fluld.

i suitches fzom sach grolp will havae the Ford loads appiied.

Estimated running tiwe for this test is 2 waeks. Rasults will ba Illl.lﬂtd in Weibull
plot fomat.

gnd of document.

: " TI-NHTSA 012441
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Brake Pressure Switch
_Potential Thermal Event Theory - 2/24/09
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~ than sbout Sma of curmnt &
' mmmdhmmmumum delta T from cur

Srrmed=39 wbw ool A EARG A IMUMEND FAR M DUBZIES NI 5

Eabruary 24, 1880

A
) | m’%@ 2,

Per Fard's raquest & fry to recreata ignion of a fire In & Tt brake pressure swiich
w4 hava completed the ollowing anaiysis.

A minimum dhﬂhﬂummhnmmuuuﬂm
e

Oxygen
Imllun source (apak)

umpmllngmwﬁdm-mmnlhmbmmhmlm
preeure swilch, mﬂmmmuummmwuh :
wwiich (dicsetly conn o bathury) and sxcestive current fiowing through the
switeh due to an slecirical ahort. There-am e Inown ways an slectrical short
mmrﬂmﬂhhmwmmwmlm :

1. w-mmmmmmmmm
termingis 1o tie Intemal cup, which is connechad to ihe vehicla
chassis ground.

2 whmmmmmmnummm
terminal to the same cup mentioned above.

3. By a short outaide of tha switch that results in high cument
through the awiich terninele.

hﬂnu:humhmndmmrrbu1 above. wmmmmm

umm.mmmmfmmmmmwMﬂum;u

hlunnthmnulhut l% conductivity within the fluid fo gat more
flow oument [y not high (o cause any

Conclusions: Wa have not besn abla 1 girt endugh conductivity
contavinated brake fuld io provide enough wmmaMdﬂhT

Numhlrtm above seama unilﬁr bacmise analysie Il“hl Riedidiok wwitch,

* wich was In a fire, showed 0 arcing mavks:on the oup. n our spertence the

mmmmmmum\mmumm

' Condiugions: The contact arm did not oases & short in the Pviteh

FEN a4 '99 19148 ' SIS PALE ., B2

TINHTSA 012444
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Inttinl teating of Aumbas three above induded driving sbout ore smp of current
through the switch tarminsis.  Thin resulted iy vary Nile heating dus to the low
reaistanca of tha contact mm and swiich terminals {ubout 30F delta T). We then
acced & hester wire Imio the swilch (about 0.5 ahms reslelance) and two wires
spacad a smail gep apart and ted 1o & hypot lester o craste & spark. About

. three voits and ona amp powersd the heater (ihix cendition varied as the
temparature Incressed}.  The haater toilad off the brake firid and then started to
muit tha plastic connecior. As thy plastc connector meliad avnoks cams oot of
the switch. The hypot tesier was tumed o io ganarate a continuous sparking
condltion but no fire sterted. Evertunlly the plastic matied to the point that i
broke open exposing room air to the inside of the switoh. & was at this point that
tha fire started, Buming the conecior. Thiy tast was repeaied on & switch
withiout beake fluid In b cormecior with sssantielly the saima resulls.

Conctusions: .
1. With enough heat snd & spark for igniion the plastic can ignite,
Z Brake fukd hhmmm#mhm”nnm

3, There is not snough oxypen In the sealad switch to ignita the piastie.

Mnnh“ﬁmmuﬂ.wmunﬁﬂmﬁmulm
' presauns switch 1o Kywte ls an follows:

1. The cormsot arm becomes corroded (probably through water entering
the connector cavity) inoreasing its resietance.

-Thare ls an slactrical short quiside the switch that drives Righ current
through the switch, -

Tha high ourment through the contact arm dissipstes power dus to the
increased reaigtance cayssa the:swilch to heel up meiting the plestic.
Evantusily iha plestic opens allowing cxygen Info the switgh.

"Arcing necurs ather acroas e swilch cortachs o within the corvoded
-cantect arm.

WunNMuni_u weis whers we are rying 1 reproducs the fire using the
contist et a3 the heater. :
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Figute .

2 and 3 parsmister WETBULL FAILURE ANALYSIS
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P 68, »E guy

CONFIDEMLIAL

1. Waler enters the switch cavity
: smsistance (heater wirs),

Ry »
N W_w._m._._

Nt unly
il.l_.
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Brake Préssurc Switeh Funetion-

‘& . Provide power to Speed Control Clutch efreuit.
Clutchnmunmo-mtnrmpnﬂthrotﬂuﬁk. '

.~mmmmmurm.mum S
independent of the primsry systotn deactivation mode
by disconnecting power to clutch circult canalng :
sarvo-molor to relesss throttle cable.

o Under Hard Brakingonly
« Stop lamp signal is primary ( aormal braking)
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