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Epsiein, Sally

From; Steva Relmars [sreimersgford.ocom]
Amnt: Thursday, February 18, 19090 4:36 PM
To: Rahman, Azlx

Sublact: PG Flla{s) send to you_..

only added focotmr.

Stavs Rajmars building 5 32043
AVT Chassis E/E Bystam Appliications mall drap 5011
19-032B€ BREIMERS areimecafford. com fax 35-03286 F3-3
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Frem

MoGuirs, Ansy . g
;: Sullogn, Mariex mmh‘:“uﬂ u
Suljees P Saniaw.... 216 wiscon Upasly

attorony client privileged communlcation

BELOM ARE MINUTES FROM MY TELECCN WITH STEVE REIMERS OF FORD AND ARIZ RAHMAN FRON
irin

REVIIWED FORD"3 ANALYSIS SFREADSHELT AND SWITCH AACKLOGH

JUSEESTED FRIGAITY OF IWITCHES FOR AMALTSIA PER OUR INTEMNAL MEETING,,... DISCOVERED
SEVEFAL OF THE 7" DATE CGDES ARE IN 30ME ITAGE OF DIAMAEMALY (NOT CORROOKD CRIMP AINGA
Al WE TECIIHPF) AND FOM WILL AE URDADED TO AXOW STATE.....AGREED THAT FAIORITY JHOULDL RE
HIGH MILE TONKCARS FOLLOWED BY HTGH NILE CRCUW-VIC/SAANT MARG WITH IDME LOW MILE '
BASRLINES. ALID AGREXD TO REVIEN "CORROSION™ UMITS FIRIT IF EXTERMAL CORRUSION WAS
- YVIAIBLE. MADE DOINT TO TRACK ABS AND TRACTICN COWTROL

¥E AGREED THAT THE FURD EVALUATION PROCISE WAS OERY TO OAE

AEVIEMED "SCIDICE TAIR' EXTERIMENTS REMLIE:

FORD REQUESTED UPDATE TO TEST LOO FIRST THING FRICAY FOR TI TEITH NUMBER
1,2,6,7.8,10 TO INCLUDE FIMAL OBSERVATIONS WTTH DETAIL LIFE "WAS THERE INTEMMAL WLACK -
CORNOSION' AFTER CYCLE TESTS AT TEWP ETC. TEIS STLL BE USED TO JROW EXECS THAT WI AN
HOVING TOMMARD, SWEILE 1IN THE CONTELT OF VARIOUZ ELECTRATCAL OVERGOWER TESTS STIVE STATED
"PHE JWITSM AY ITSELY I8 BT ENOUGH TO 'LIGET' UP* AND EXPANDED “IT AEEMS TO NEED A
SPARNT WMYCH THEN LED ™0 DIALOGUE AROUT '"AFARE" BAJED TEETE. _ .

TORD AEQUESTED WE ADD TESTS 12,13,14 TO BE "ES" TYRE (107 DEG C AMBIENT, 131 DE: €
FLUID, PREIFURE CUCLING) INIKGTIVE TS OF INITCHES WITH 'HIGH' CURRENT (AS HUCH AS WE
CAN GET THRU THE INTUCTORN WITHOUT INTUBATION) WITE 13 'CLEAN AND EMEF?Y', 13 'CLEAN HAAX]
FLUID TILLED', AND 14 °CONTAMINATED FRANE FLUID FILLED'. JREEME LIKE THEY ARE TELLING D
THAT THERE I3 A 'SNEAK" CIACULT IN MERE BOMEFLACE THAT CRN AFERCT TNITCH ELECTRICALLY
(FORD WILL SUPFLY SEVERAL JERVD MOTORE TO AST AS LOADB).

FoR ALJO RECUTETED 'TG THE LUTERT MOEIXPLY' TEAT W THE THE FOAD EVALOATION
CRITERLIR TO CEARRCTERLLIE SNITCHES AFTER TESTING....PROVIDING A BREELTNE OF CATA TRAOM
SITCH "CADAVERE' TOR USE IN COMPARING TO FINLD RETURMNSE.

OTEVE SERATNGEAUSE AND I WILL REVIEN THBSE FORD REQUESTS JOR REMQLUTTICN

UNRERSTANE FORD'S DATA ARDUT AR (C/0 TEVES) AND FROF VALVE FRESFURE TRACER

CONTINOEN TG POSN FOR THIY.... I THINK OUR FRIVATE FLAN TO GO THUIRSYAND FRESETRE I)
CIFFERENT FORD SYSTEM LOCATTONS (MASTER CYLINDER URATREMM OF ARE AND TRACTION CONTROL
ILICATIONE) WILL FROVE TO BA OF VALUE LN DIMBCTING FLACEMENT OF BWITCH IN IVIVAE AS WEL
A AFMOINTIIM CAMR WOM

BATA FRON DOW C/0 FORD AROUT BRAXKE FLUID AN IT NELATERES TO FIRES

Q0N VISITIHG TORND MOMDAY AND AECULD HAVE DATA TO FORD WEDE WEXT WEEK {(BLOW I} -

KAFION (FROM TORD} 1

FORD TIHINKS Wi HAVE COMMITTED TO CONTACTING DURMNT HEMA.....MAVE WE 17

UNDERSTENT: BRANE SWITCH AND , EADTON WEAROUT WITH ANOTNEA TORD PLATFORM:
1
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FORD ITAYY MOCUSED ON THE TCRMNCAR AND CROUW-VIC/GRAMI-MAND BLATFORM...HNO PLANS AERE.
Gt PRIVATE PLAME TO COLLECT BANN I3 VALUANLIE FOR ULTIMATE USE LN THE FORD GAANDER 13AUX
of OTHER FLAZTORME

ﬁllﬂll.ﬂ THE POTENTIAL BRAXKE PEDAL FOAITION AMD OTRER 'IOLOTICHAY 1

FORD STAIED TEAT THIA JOLUTION WAS A 'TEMPORARY' 'CONTATHMENT' AND ACKNOWLEDGRED TEIS
SOLUTION WOULD BE POWERED AT ALL TIHES AND THAT IF EVENTS ARE NOT UNDERITOOD A TOTAL
SOLUTION WAS WDT CLEAR. TJIS IS5 FORD'S FRIMARY FATH FMOR APRIL 14TH "SCLOTICN'.

FORD ALSG STATED TREY STILL WRNT US TO INVENT A HIGE CyTIXE aWITCH PACKAGE TOR THIA
ABPLICATION A3 THE LOWGER TERM 3CLOTION. WE WILL NEEXD TO Q0 ON THE RECORD QF OUR NO—
PONER=-ALL~-TYMES CRAITERIA AS WALL A3 RERLIEZE THE FORD ORGANITATION DOER NOQT YET UNDEASTAND
CYCLE OR CHEMICAL REATSTANCE GOALN. I WILL REVIEW THIN WITH 3TIVE BERINGHAUSE AMD TONM
ROMWLANT .

ATTITIVE JTMIORE MND COWTROL3 QRN MANGER
34 TOREST T WS 13-03

ATITERORD, WA 02703 ’

TEL 1 {30B) 228-3000

FAX 1 {508} 298=3T4H

FAGE: {80Q) 487=-37040 PIN 404-2044

Fromm: MeSulrk, Andy

Aent: Thursday, February 16, 158% 53 MM

Tal sullivan, Martha; Rowland, Thomas) Bacsann, Fussy Baker, Gary
c=1 Maringhausm, Stawen; Fechonls, Johnp Rakaan, Ariz; Aartosh, Beb
Bubjeat Tord overvies.,.. 3/18. "statuy® Updata
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attornmy clisnc privileged cowwminicacion

Ford has sssn miitch 'weaz out' lo sasweril aasples whers brake fluld iy haliaves
tn have leaked inte tha switch ﬂﬂ:;.ltﬂtll of 7 mwlcches 'anslyred’ te 'cappleta
agleancific conalusioos' from 1 P/3 rsal wvent, 31 underhocd Chammal svencs, 2 2rolae
incps asd 1 tufsrence). thers wie Il swicched swalting snalysis st Ford, and in fact a
faster pased analysis acheow is under zeview mt Ford in order to work thru this baskleg.
(Stave, do wa recomomnd this approach?, . .lets cespond AAAP) .

Ford ham cencluded the Town Car undechood fire and thermu] wvent and theomal
ancaly bistory (my 927 and my 537) ia coeprised ofi
147 w=oral avents...brokes down by Ford as follows

127 unknoun cauIag
17 parential othal qausas
3 presaute awitoh CBUNSE.rasqquaa s nnnanntrnSE vald un diffecent way, Ford
might say that P/8 {2 ths nunbar one known csule

ansthar qut at thig..........hesken dowvn by Ford

105 «vents atatus upknown
3% wvents with aagine aff
9 ovnnts with sngits Of.csasusianrsinnns GF 3810 & differant way, Torzd might
aay angios on/off Bam Littla aZfeSt.cricsss

Yard's axecutive tegm has established a plan to achiave rcot causs phase by Marg
Jzd,

Wa hallave Foru has chesined a twe menth "window' From N¥ETHA.... Apkll lith
'piblic disclosura" plan

Ford's sxscutive team weems %o ba frustrated by the ipnability to gat to rook .
SRUAN. » . T8 Curn onfeff by the "sciencs falr' type tasting being dona at both TI and Ford
£O QreAte che Lasun

Wa have preasnted tha concept of de-powar of the 2/3 as a contaimant
mechinism....the Ford lst line peopls <o oot sesl to be woving towmed this....mors Felday

Ha have alio predented the oohcept of the poasible application af the AFT 4k u
centalspant oachanimm. . .little moveent hare o,

Tord's surrent thaught sesos ta b that tha prafarred contalnment saolution might
be to roplace the B3 with o Brwke Pedal poniticon sepscr as La on-hoard tha 39 Town Caz.
Looks like firat ling folks ars focussd hars.....sssms liks Fard lst line guyw do oot wan!
ta "tap' into hraka linas in tha fntura?l

Ford asptisuss £ move nlowly.... ns Dow or Dupont or Teves inwolvesent
"raaulits” pet... 0w Like they'ra wtill Eizing to gut ready

Forpd's Frad Rortsr [oy primacy contaat) is on vacation and I an making plans to
connack with his '"sctsa' althar lats (ha's sue 1) ar Eixse vamorryw ta discnas and
diract soms of thuse polats. T will igh a '‘plan’ mewn aariy sftarnoon today.
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AUTOMOTIVE SENSORS AND CONTRGLE QRA MANGER
34 FOREAT 3T N/5 23-01 .

ATILEROMY, MR {2703

TEL 1 {304} I34-3080

FAX ¢ (3CB) 238-3748

PASEr (B0C} 487=3700 PIN S04-1044

Fremi Falxmn, Aziz
fant: Wedneaday, Febcuary 17, 1993 6116 ™
Taa Baringhause, Steven; Dagua, Aryany Mothuirk, Andy; Baucann, Fuss) Jharpe,

Bubject /17 Updata

Main svant: 2IM core ceAm PMLing. Eighlightas

= Macager Lem Srxown agicatsd that Dow has oot showe up yek. Will peobably gat

ther an board tomorrow or Friday.

- INad. maating 4t {.pm Friday. TT oot invitad. Will pcasent test plan | copy
with Steve 1. |.

— ¥ozrd tesm in D€ today at MNTOA, asking fo:f two manths for public action.

= Paoplas sucprisad thak sn-wmhiole charsatagisatiosn has mot yat ocourred. Laads
peovided on axpaditing chis.

= Incrawaing temps on getting more parts baok for analysia.

= Re-arphasized need to stydy warranty data moye alessly far ersnding, sod

spacinl caussa. ) .
= Iperaaning speoulaticn that bant is not suffiziant to ignits. Hesd spazk.

= Will preasnt bhrake pedal position aspssk £5 sxecs ss possible =ontairment,
Two tasts onodugted today at AVY labe)

= Baused about 34 Aspe at abgut 1V, through switeh tarmisals, ns Fluid, Teap ia
CORRACSEAT ared inoressed to abouc 182 F befora system went open cirocuit. Disssation
zavinled spring arm deéforomd and twistced away froo stationazy. Will have platuras
tOmerIaN.

= Fasaed about 20 Amps at about 1V through switch terminals, with awicol based
filled with approx 50% Brake Fluid, 504 salt water. Tamp in connecter arsa inoresssd to
about 270 F and staped there. Ma smoke or igniticm. Dissecticn tewenlsd spring amm '
deformed. PMotizes tomorrow,

=Will sat up sslibration statiom in Centcal Lab tomorrww.

- Wil ba retcrning to Mh Friday flight.Latar flights oot wyuilable Becauss
of vacation week. Fer Steve B.'s luput, will plan ta sekucn next wask

Ra
Axiz,

Robart

THENHTSA 018571




SUMMARY

1.0 Thars urs 4 main cemgoriey that the 130 GQIS verhuting can be binned o
{A). 36% or 47 out of 130 ara reportecly brake relxted.
{B). ET% or 23 out of 130 are reportadly Lknown,
{C). 20% oc 28 out of 150 ape reporiadly siectricnt melatad.
(D). 17% or 22 out of 130 havie reportad probable causes raiaiing io ayslama oihat than brakes or slanirical

2.0 Thers are 4 main catepariea of the 130 COUS veratina for vahiols locetions of the reportad firse.
) {A). 51% or &4 oul of 130 sre repoitad 10 be Underhood,
{B). 35% or 48 oul of 130 are nyportad o be unknown.
{€). 10% or 13 ol of 130 are reporied o be under tha car.
{D}. #% or B out of 130 are reported el iz be undarhood.

4.0 Thera are 4 mein cdegeriou of angina sistue kv thess 130 OQIS verbalims:
(A}. 38% or 50 outof 130 ars reporiadly angine unknown - not known whathar engine was running or noL
{(B). 35% or 48 out of 130 ars rapanadly engine AHTING.
(C). 25% or 22 oyt of 130 are reporiadly angine off.
(D). 2% of 2 out of 130 are reporiadly with engine iding.

1.0 Review CV/GM CQIS verbaiima for reportad firea - largsl complsta date e 2281069,
2.0 Aequesl FCS0 10 pull feature codes for tha 130 releted COIS VIN'S.

3.0 Requast 12 praviaualy bumad vehicies be invesiipated per the slectrical quastions forwarded to Jieme.

ILNLMS1W1PYS41 162 1LNLMEEWTNYS73408 -
ILNLME2WENY 700860 1LNLMB{WBNYS4183
1LNLMBIW1NY 725050 1LNUMEINTNY S00EET
ILNLMB2WONYT4BE1T 1LNLWMBZWEN Y B55088

1LNLIEWENYENTES
1LNLMSTWANY 7230588

Adsurnmary by Jisla, »DB390, araaisd 211 0/1900, rwvisione, page 1 .of 1.

ILNLMS TWENYTO0R81

. LNLMERWENYRRU217
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32MY Town Car CQIS Parato Analysis

%01 Mepormd probabis ceuse GO verbeiina

{1) Briksd hecount for 47 out of 130 S2MY Town Car COM verbmtime.
* Cavgoris Inoluce these types of comments; Brakol préssuns swioh, Bries loch-up,
brake booetsr hange-up, brake inpe, frozen oalfipem, pwer brios unit, plastia plelon
callper maile, brakes osught fir, undercut roinm, afllr Mkt parts.

{2} Unknawns acosunt for 35 out of 130 S2Y Town Car CAI8 varbxim.
* No probable rook causs identiled.

{3) Elactrica soccunts for 28 ow of 130 DMWY Town Car CDIO warbaima.
. inciuda thees types of commants: 12 are reporiadly an slscmical WUS Wh
oarmmarie such a8 owr shorted, possible aieowicsl wirs matiunction, sectrios: problea,
winctrionl ghort, fire deparymant siated slecirical iseve.
others Feiics SUEDeNSIon relsy, replaced & wire, igniion ewiich, stirer, Mtemir
aioln Ak, Sest motor.

{ﬂmmmuudmmrmmmm
'Wmﬂn“mmﬁwhﬂﬂﬁﬂmmmm
pmmhwmmmm.mnHM“
A/C comprsssar fovermaated), Aquid fusl scuipment.

Alchart, by Jealali X05388, cremted 21841909, revislone, page 1 of 1
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2MY Town Car CQHS Parato Anslysis

Raporiad slecirias! probabla cacesa

[ -
{1}mm1ammu-u-muum1zmm-mmmmw

Flalaw/Linknown
o 1‘“
* 12 - Unknown

{27 lgniticn Sudiain
wuuusluﬂm:ﬂnm“ﬂmha“ﬁﬁ“hhnm
* 3 ary iinntiled as possible ignilon swileh.

Ajohanta, by Jsixth x05388, created 21131099, revisions, page 1ol 1

TI-NHTBA 016574
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92MY Town Car CQIS Parato Analysis

Mcter: .

* Undarhoad logaijon I broken down into the loliowing categories as probetie causey:
(1} Undierhaod unithown 18 Oul ol & il of 38

(2} Braio relmtmg 1B Outof nwokel of 47

(3} Elvatrical reinted 13 Ol of el ol 29

(#) Lt frimt of wainiole
(8] Engir fowfng ooolanl
[8) Gan Trvea

{71 Batary on kop of hoad
() Catulytic cornmnar

{0 AL comp. {overheal)
(10) Spark piug wires
1) g ear side |

[ R . T |

ANchartd, by Jkalali sDE280, crested ZHSHEEG, revisions., page 1 of 1
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#2MY Town Car CQIS Parato Analyais

Aeporied sngine status

Nots: : ' -
* Of th reparted probabils osusss with the aogloe it

* Undnown {cadwgairy 5}

* Elacarical {cwagory 8,7,0.9,17,21)
* Laft Front of vahlcls (categary 11}
" Brakes {oatepory 14,15,18)

* Qas inea (oxtegery 13)

* Right rear side {categery 13}

* Danhboard {categary X1

* Spark plig wires {oeegory X2)

* Liguid aquipmant (calmgory 34)

e L Y

Atchartd, by Jioulisli %0S380, oreated 21251000, revislone, page 1ol 1-
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B el YA A
e e e P ™

1.0 Thars ase 4 main categoriee thad the 130 CQIS varbating san ba Bineed io
{A). S8% of 4T out of 130 are raporiadly brako relabard,
{B). 27% or 38 out of 130 sow mpartclly Lrknown.
i), onerzdonof i am eksctrical reintecl

(0. 17% or 2 oul of 130 hawa probabls opuses reining 1o systems olfer then brakex or eleckicat.

20 Thans ans & misn otegorias of T 130 CREE verbalime Tor vehiols loaliona of the mported Tres.
(). 81°% or B out of 190 wie rparsd o b underhood.
(B)- 35% or 48 out of 130 e reporied #3 be unknows.
(). 10% o 13 out of 130 are repaneed 1 ba under tha car.
{D}. 4% or B.oul.of 130 &M seporied not to be undertosd.

.0 Thars ave 4 main categories of sngine etalus for e 130 COM voshatir:
{Al. 28% or 50 out of 130 are mportedly engine wishawn - ot knawn whether sngin wisl running or noL.

. 367% or 48 out of 130 engina mnning.
O 0% or SRt o 130 o et e o,

D). 2%or2 autof 190 AR raporiecty with engins king,

NEXT STRPS:
1.0 Review CVAGM COIS varbwtirw for Miported fink - thrget oemplels date i Y28/ 000,
20 Request FGED o pull feskae 00des 1o the 160 rsked OGS VIRV,
3.0 Raquen 13 previously bartvacl vahiziae b imesaligaiod par the slectical quastions. iormardec to Jeme.

1LNCMIRW PYRe1 182 ILNLMBEWTNY ST408 -

1LM LSCWRNNY PROEME ILNLMETWIRY o041 B2
TLINLAARIWN NY 720050 ILMUMBWINYE0085Y
ILNLMBESWENY 74881 7 TLNLMAIWENY 005000
{LNLMRIWENY 0TS TLNUMBTWINY 700851

1 LA YN T2 050  TLMLMRIWINYS0L 17

AMauntusy by Jodull, S0BIMS, creuled 21971900, avisions, page 1 of 1.

R0 ShISICRERCTE OL Srlr B5C €T SOIHDNLYYS SIEEMD Wd LZ:Tt 66, T B

TI-NHTSA 018577
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92MY Town Car CQIS Paraio Analysie

w | Peporind probable ouusa GRS virbatirns

{1} Brkicle arvount for I7 out ol 130 G2V Town Car CCRE wirkmiime,
* Cxbegoyins inciona Teaes types of comengety; Brakd pressns Swiich, Brales loolki-up,
by booster hange-up, brale Enas, oz aaiipars, power beeke unit, Hlasiio pleion
onllpe alts, brakes orught fink, ndeal mioey, RIREE MANT Dlate,

{2y Uninowena agcoumt or 35 out of 133 GRMY Tawn Car S0 verbatns.
* Mo probabla rool caLet idantifisd.

() Elgotricat acocants &y 5 oul of 150 BAMY Tows Car COIB verkmtims.
* Catmporins inciude theds types of commuiie: 12 e raporindy - sleciviont lasue with
carmmants s 2 car shovisd, posylibia gleciriosl wiee mmliuncion, staciricsl problem.
nlgoblcedl Sldet, ine depmrimars wislad alactrion] s
ofhers include suspaneion reisy, repitoad & win, ignition ewiich, sener, sllammcr
Raglbly finic, Deak raior.

(4] Cithwr acoourdly lor 22 out of 10 MEMEY Town Ger OIS verbalims.
* Calogoriad Inchaled sre batiery an ap of onr hooed, ink frort of vabichs. right reec side,
pas Rroms, SnQing low or no coolent, curalyis conweeiir, cashiomed, Spirk phug wines.
O compresr icvmshasind), Rguld Tusl squipmaat. '

Adtharr], by et 0BS5S, ormabic! 37T/ 1908, nevsione, pege 1 of 1

dAv2°d CHLCOCPRRCTE (L SPTY BEE 10 SOINRILITS 2IS3A0 Ud 99T 66, 72 T
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Mol -
* OF tha mpored probebls causss with tha sgine off

¥ Linkonouen ooty 51
* Eisoiriasl josiegory §.7.8.0,77.21)
¥ Lkt Fromt of vehicls (oshigery 11)
Srise eategory 14,1018
Gy rp [oniagery 150

:ﬂﬂﬂﬂhﬁﬂﬂﬂ

ko R

AdGhanis, by Jolell 05380, orested 2081888, reviskons, pape 1of 1

L8-70"d SRDPCTOOLTE Ol Crlr BEE CIT SDIHRIOTT A09e0HD B4 OF19T 8. 22 334

- , oo ... THNHTSA 918380



S2MY Town Car CQOIS Parsto Anslysis

N .
" LS00 HGRIIOR i Drokin doun Ao Me foRcing ClgONes B3 Srobabie CAUMS:

{1} Uniarhosd unbamewn 1% Outobainelof 38
() Bralw nelaiec! T, Cunod el of &7
. £ Ewmctrion relmed 1-; Cut ol a toled of 28

o ol ok ok an o G

Adchartd, by astyli <QX39, croiod 2NSN9ES, mvisions, page 1 of 1

LRI d SPLKZENETE 0L STr 650 €10 BOINDMLOT D SlGEMD M4 92497 65, =2 &

TI-NHTSA 016831




L S2MY Town Car CQIS Parato Analysis

1. l
[
W

b ]
- Py
18 = Unkisiom

Meporing slectriss! pronable oucass

« = = B % £ 2

-

[ |
] [ ]
..Ijl..'.,_*._
b

gaition wiioh Al Fugtive Link Sonl Mglor Mipheou wine

Nois:
{1} i the 13 probable sleclrionl auss: on the first bar, 12 ona stxind as an shectrical Meus without sy
ol corshaskon.

Ralay/Unknhown
v q.
* 12+ Unintwn
igradian Bwlah
"ot B mishas ware popvicus ranall ingiaey that cusiorvsins Sid not bring i for serviss
"I s pousibia igniiion yalich.

AlZhrt?, by Jeadall 0PTN08, creaderd £1WTP00, revivions, page 1 of 1

dBSH"d SPADOCTERCTS 0L SPTF QBE €18 SOTHINLITE SISSEHD dd 92157 O, TF

TI-NHTSA 016882
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Harﬂ:l Irane

From: - MciSulrk, Andy

Sant: Thursdey, February 18, 1900 T:48 PM

To: Sulliven, Marthe; Rowland, Thamaa; Baumann, Rusa: Bakar, Gary

Ce: Beringhausa, Stever; Pachonis, Jam; Rahran, Azlr; Bartesh, Bob; Shame, Robert, Douging,

{Charlas; Hopkirg, AL

Bubject: Ford overview.... 2118 telecon Update

attomey clisnt privilaged communication

BELOW ARE MINUTES FROM MY TELECON WITH STEVE REIMERS OF FORD AND AZIZ RAHMAN FROM
2n8a

REVIEWED FORD'S ANALYAIS S3PREADSHEET AND SWITCH BACKLOG:

SUGQESTED PRIORITY OF SWITCHES FOR ANALYSIS PER OUR INTERNAL MEETING.... DISCOVERED
SEVERAL OF THE "' DATE CODESB ARE IN SOME STAGE OF DISASSEMBLY (NOT CORRODED CRIMP
RINGS AS WE THOUGHT) AND FORM WILL BE UPDATED TO SHOW STATE.... . AGREED THAT PRIORITY
SHOULD BE HIGH MILE TOWNCARS FOLLOWED BY HIGH MILE CROWN-VIC/GRAND MARQ WITH SOME
LOW MILE BASELINES. ALSD AQREED TC REVIEW 'CORROSION LINITS FIRST IF EXTERMAL
CORROSION WAS VISIBLE. MADE POINT TO TRACK ABS AND TRACTION CONTROL

WE AGREED THAT THE FORD EVALUATION PROCESS WAS OKAY TO USE

REVIEWED "SCIENCE FAIR' EXPERIMENTS RESULTS:

FORD REQUEETED LUPDATE TO TEST LOG FIRST THING FRIDAY FOR Tl TESTS NUMBER 1,26,7,68,10 TO
INCLUDE FINAL OBSERVATIONS WITH DETAIL LIKE "WAS THERE INTERNAL BLACK CORROSION’
AFTER CYCLE TESTS AT TEMP ETC. THIS WILL BE USED TO BHOW EXECS THAT WE ARE MOVING
FORWARD. WHILE IN THE CONTEXT OF VARIOUS ELECTRICAL OVERPOWER TESTS3 STEVE STATED
*THE SWITCH BY ITSELF I8 NOT ENOUGH TGO "LIGHT UP* AND EXPANDED "IT SEEMS TO NEED A
SPARK" WHICH THEN LED TO DIALOGUE ABOUT '8PARK' BASED TESTS.

FORD REQUESTED WE ADD TESTS 12,13,14 TO BE "ES" TYPE (107 DEG C AMBIENT, 13& DEG C FLUID,
PRESSURE CYCLING) INDUCTIVE TESTS OF SWITCHES WITH 'HIGH' CURRENT (AS MUCH AB WE CAN
GET THRU THE INDUCTORS WITHOUT SATURATION] WITH 12 'CLEAN AND EMFTY', 13 'CLEAN BRAKE
FLUID FILLED', AND 14 ‘CONTAMINATED BRAKE FLUID FRLEDY. SEEMS LIKE THEY ARE TELLING US
THAT THERE |8 A 'SNEAK’ CIRCUIT IN HERE SOMEPLACE THAT CAN AFFECT SWIMTCH ELECTRICALLY
(FORD WILL SUPPLY SEVERAL SERVO MOTORS TO ACT A3 LOADS).

FORD ALEO REQUESTED TO THE EXTENT POSEIBLE THAT WE USE THE FORD EVALUATION
CRITERIA TO CHARACTERIZE SWITCHES AFTER TESTING... PROVIDING A BASELINE OF DATA FROM
BWITCH "CADAVERS' FOR USE IN COMPARING TC FIELD RETURNS.

STEVE BERINGHALISE AND L WILL REVIEW THESE FORD REQUESTS FOR RESOLUTION
UNDERSTAND FORD'S DATA AROUT ABS (C/O TEVES) AND PROP VALVE PRESSURE TRACES
GONTINUED TO PUSH FOR THIS.... | THINK OUR PRIVATE PLAN TO GO UNDERSTAND PRESSURE IN
DIFFERENT FORD SYSTEM LOCATIONS (MASTER CYLINDER UPSTREAM OF ABS AND TRAGCTION

CONTROL IMPLICATIONS) WILL PROVE TO BE OF VALLIE IN DIRECTING PLACEMENT OF SWITCH IN
FUTURE AS WELL AS APPDINTING CAUSE NOW

Page 1
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DATA FROM DOW C/O FORD ABOUT BRAKE FLUID AS IT RELATES TO FIRES
DOW VIAITING FORD MONDAY AND SHOULD HAVE DATA TO FORD WEDS NEXT WEEK (SLOW |)

KAPTON (FROM FORD)
FORD THINKS WE HAVE GOMMITTED TO CONTACTING DUPONT HERE.... HAVE WE 77
UNGERSTAND BRAKE SWITCH AND KAPTON WEAROUT WITH ANOTHER FORD PLATFORM;

FORD STAYS FOCUSED ON THE TOWNCAR AND CROWN-VIC/GRAND-MARQ PLATFORM...NO PLANS
HERE. OLIR PRIVATE PLANE TO COLLECT SAME I8 VALUABLE FOR ULTIMATE USE IN THE FORD
GRANDER ISSUE OF OTHER PLATFORMS

DISCUS3ED THE POTENTIAL BRAKE PEDAL PQAITION AND OTHER "SOLUTIONS' :

FORD STATED THAT THIS SOLUTION WAS A "TEMPORARY' 'CONTAINMENT AND ACKNOWLEDGED
THIR SOLUTION WOULD BE POWERED AT ALL TIMES AND THAT IF EYENTS ARE NOT UNDERSTOOD A
TOTAL SOLUTION WAS NOT CLEAR, THS IS FORD'S FRIMARY PATH FOR APRIL 14TH "SOLUTION'.

FORD ALSO STATED THEY STILL WANT US TO INVENT A HIGH CYCLE SWITCH PACKAGE FOR THIS
APPLICATION AS THE LONGER TERM SOLUTICN. WE WILL NEED TO Q0 ON THE RECORD OF OUR
NO-POWER-ALL-TIMES CRITERIA AS WELL Al REALIZE THE FORD ORGANIZATION DOES NOT YET
UNDERSTAND CYCLE OR CHEMICAL RESIBTANCE GOALS. | WILL REVIEW THIS WITH STEVE
BERINGHALSE AND TOM ROWLAND.

Fega 2
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AMACHOTIVE SENECRE AND OCWTEOLA QEA MANGER
14 PCREST FT N/E 13-DB

AITLIBORO, A Q1703

TEL | {a0d] 234-1Q80

FAX | {BON] 235-3T45

PAGE: {200] 447-1700 FIN SDd-2044

from:  McGuirk, Amndy

Sant  Thursday, Fabruary 18, 16839 B:52 AM

To: Sulivan, Martha, Rowiand, Thoman; Baumann, Russ; Baker, Gary
Ce: Hadinghauss, Bewan: Pechonls, John: Rehman, Axlr; Bartosh, Bob
Bulyjsct: Ford ovarview_.. 2/118 'stgtus’ Updmie

attemay client priviegad communisation

Ford has saan switch ‘waar o’ in sevacs] samples whens braks fluid s belevad to have leaked into the
awitch cavity (tofal of 7 swiiches "analyzed” to 'compiste sclentific conciusions’ from 1 P/3 thermal event, 3
underhood thenmeal events, 2 crulwe nope s 1 referanca), thera are 24 swikches swaiting enafyels at Ford,
and In fact a faster paced analyala schema Is under review at Ford In order to work thru this backlog. {(Stewwe,
da we recommand this approach®...Isis raspond ASAR)

Ford has conciudad the Town Car undarhood firs and thermal evant and (harmat anomaly histary [y 827
and my B37) I compriead of:
149 totel events...broken down by Ford 5s folows

127 unknown Calilbe

17 potantinl other causas

B pressurs waltch causss....... .. ...-.......0r 3okl & difecant way, Ford might say that P/S |s the numbar
one KNowWn cause

anothar cut o this.. ... braken dow by Ford
108 svenis status unknown
38 svents with angine off
8 svents with sngine on...........coee or said B diferend way, Ford might say angine onfoff has [ite
Ford's axacutive (aem has sstablisivad o glan to achieve root cause phass by Narch Ird.
Wa bellava Ford has obiained a twp month window' from NHTSA.... April 14th "public disclosure’ plan

Ford's axacutive isam saems Lo ba frustrebed by the Inablity to get 10 roct caisas...40 Jum onvoll by the
*sclence fair type testing being done at both T1 and Ford to creats the isswe

Wa have presantad the concept of de-powar of tha P/8 aa a containmant mechaniam....the Ford 1st line
paqpls do nat seem to be moving toward thia....mare Fridey

Wa have alao preseniad the concept of tha poaebie application of tha APT aw a contalnmant
macharlsm../ite movemant hare too.

Ford's currant thought sesms to be that the prefermad conlulmsnt solution might be to repluce the PIS
with a Braka Pedal position senaor as [a on-board the ‘89 Town Car.  Looks llke firet kne folks are focused
here.....ae8ma llke Ford 1at line guys do not want 1o “tap’ into brake Unes In the future?

Fege 3
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Ford continues ta mova alowly.... no Dow ar Dupont or Tevas involvement results’ yet....seems liks
they're stll fixing to gat ready

Ford's Fred Porter {my primary contect) ls on ymcartion and | e meking pians o connect with hig "actes’
aithear lata today (ha's oul 7) or firet tomorrow to discuss and direct scma of thess points. 1wl publieh a
‘plan' mamo sarty atamoon today.

] .
AUTINITIVE SENECRE AKD CONTEOLE (A MABGEE
34 FOREST ST B8 13-01

ATTLEBORD, KA 037431

IEL : (Bod) 23&-)0an0

PAX : {¥88) 238-1M4%

FMIE; {800} 467-1700 FIM EQd-3044

Fram: Rashman, Azl

Sont Whidneaday, Febniwy 17, 1858 0;18 PM

T Bwinghaumse, Seven; Dague, Bryan; MoGuiri, Andy; Baomann, Russ; Shamea, Rohart
Subject 217 Uipdate

Main svent: 2PM core team meeting. Highighte:

« Managsr Len Brown aglinted that Dow has nat shown up yet. Wil probably get them on board tomamow
or Friday,

- Exsc. maating at 4.pm Fridey. T1 not invited, WN prasent sest plan { copy with Steve B. ).

- Ford taam in DC tndey 8t NHTEA, asking for tivo months fisr public sction.

- Paoplta surprisad that on-vahicls chararierization has not yat occurrsd. Lasds provicdad on sxpadiing, this.
« Incremaing tempo on getting more parts back for analysle.

- Re-armphasized nead o study wamenty date maors closaly for irending, nd special causan,

- Incroasing apeculsiion that pure haat 1a not sufficient io ignite. Nead apark

- Wil preacnt braks padal poaltion sansor to axecs as passibla containment.

Two tests conducted tnday at AVT Iaba:

= Passed sbout 34 Armps at about 1V, through ewlich termineie, no fluld. Temp in connecior area Increased
ta about 182 F before systemn went open circult. Diasection revesaled spring amn deforrhed and twisted wway
from stationary. Wil hava pictures tomamow.

- Pessad about 50 Armpe at about 1V through switch terminale, with switch based filad with approx 50%
Brake Fluld, 50% saft water. Temp In connector ares incrkawed to sbout 270 F and stiyed there. No amoke
or ignition. Disssction revaaled spring arm deformed. Flctures iomamow.

-Wil set up calbration station in Central Lab tomormow.

- Will be returning to MA Friday 2pm Right. Later flights not svaliable bacause of vacatian week. Per Stave

Page 4
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A.'s input, wil plan o relum paxt weak
Regarcks
Azir,

Page 5
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Epsiein, Bally

From: MeGui, Andy [4-meguirkgGemsd.mo.ti.com]

Sant: PFriday, Februaty 19, 1999 92T AM

To: Sulllyan, Mariha; Baumann, Rusa; Beringhause, Siwven; Bekar, Qary

ca: Jnmind. Thomss; Dague, Bryan; Pechanis, John; Rahman, Aziz; Dougles, Charies; Wait,
Bubjact: FORD PREGSURE (N SYSTEM...CYCLES SO {U)Prasaurs Tanta

ATTORNEY CLIENT FRIVILESED COMMUNICATION

I HAVE BRIEFLY REVIEWED AND BOLD HOTED SEVERAL AREMAS {AS WELL A3 ADDED BLUE
NOTES FUR CLARITY] FOR OUR FTIRAT CONSIDERATION. SEEME THE TRACTION
"CONTROL' OF, AJ IT WAS CALLED THE 'AUGMENTATION' , MECHANISME ARE FINALLY
BEING REVIEWED AS CYCLE CONTRIMITOR IN THE SYSTEM AND THIS rorD NOTE SHOULD
MAKE IT A KEY FOCAL POINT BY TATER TODAY... !

OME CAN JEE THERE ARE A LARGE WUMBRER oF PRESSURE AND CTYCLE COMAINATICNI IN
THIS SYSTEM TNCLUDING SHOCE WAVES AS WELL AS CONTROL WAVEA....MLGHT AR THESE
SYITEM® THAT ‘LIMIY' TEE WEAR CUT IAJUE TO THIS PLATFURM AND YEARS.

BRIEFLY ATATED FOR YOUR REFERENCE 3ELOW) OUR SWITCH WAS SPEC'D BY FORD ‘M2
'QFERATE' 500,000 CYCLES TO 1450 PSI, AND 'PROOT' (IE, RON OF TO PRESSURE
AND 'STILL' FUNCTION AFTER EXPOSURE) TO 3000 PII, AND ‘BURIT' (IE, HOT
AVETURE DURING 10 SECONDS EXPOAYVAE) dF 7000 PAI.

A

AUTSMGTIVE JENIORA AND CONTRALY QRA MANGER
34 FOREST ST M/8 23-0%

ATTLEBORG, MA 02703

TEL : (303) 236-1080

FAK @ (5097 238-3Ti3

BAGK: (30Q) 467-3700 PIN &04-204d

From: fabman, Aziz

Sant1 Friday, Februsey 15, 1999 4157 aM

Ta: MeGulek, Andy; Baringhausa, Stsven; Dagua, Bryan); Baumann, Ruas)
Sharpe, Robarts Bakar, Gacy) Douglas, Charles

Subjact) e (ViPresaure Tusts

GUoC INEC.

el ol e e ol

Froml Jenve Reimecs [AIMTF!szaimazadford. com]
Sant Friday, Tsbruazy 19, 1999 B:13 AN
Tal Azxir Rakman, Texas

Subjmett (U) Fraasuzre Teeta

fyi... T gava him & copy of your test plan mpd asked what predsurs rangs and
fr

sjyuancy wa should inatrument for.

Stave Raimars building 7 3cCO043
AVT Chasais E/E 3vatem Applications mail drop 5011
35-03206 SRETMERY arsimarsdford.com fax 39=-032484 >

*++ Forwarding nota from JJOYCEL --DRANDQ? O02/18/5% 1140 ++&
Ta: JRETMERA--DRBNOGOT
ce: FPORTER —-DRBNOQ?
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FROM, John Joyca UBAET (U'TC -95:001
Subject: (UlFEessura Tasta

2tave,

I gok }ruuz nota and will be on vacatlon tomoczow through Wednsaday. Huzm's
tha intq.

The mozm I think abour this, tha more I think TRACTION CONTBSL activakion
may ba the
pachanism (? CYCLEN MAND LINE FREASURES) .

I ap not sure of the arcder of the things connected and that =an influsnce
the low fregquency amplitude of the signals. |WE MAVE INDICATED THAE B/S8
LOCATICN COUTLD BE KEY IN THIS IABUE... HMITER ZYLINDER V3 PROP VALVE
MQUNTING BEING OKE FOINT I BAVE TRIED TO MAKE CLEAR) Rue tha short anawae
in to ilpatouwment for 0-250 Bar and samgle at 1 XHZ ar mozwe.

dipce I'm pot surs of whare the prassurs switch is hydrauli=ally connactad
I'l]l giva you prassuces at nodss and scatas I <o know. worst caiw for
the switch would ba to b connacted batwean the HCY and the prap valve ,
which is whwrw I think ir is.

Thim is che low feaquency ceopanent of tha signal, T'll calk about the
high=fraquency comporant fuzther dowm.

MC - ACU NODZ '
Maximun Ersssurw - -175 Bar (1 BAR I8 14.3 PSI, 2337 PEI)

Achimved by getting mexioum vacuum |high ravving englos sand suddenly close
throttle! than ntanding oo tha pedal ay hard aa you can. I don't ramembar
this nupbar wvary well it might ba as low as —-130 or as bigh as 220 (3150 !
PEX}. It mluno

depands on your leg strangth, This typas of prsssure in VERY RARE at this
noda, :-n: this car, tha driver will typically apply <20 bar and vary racely
aucesd 30 bar.

HCU - PROF VALVE NWODE
Seanding 3till - Jame as MC prasaure - saw shove.

ABY Maximum - ~110 Bar (1593 P5I)

Thia La achiwvad by loading o VW and pacfomiog an ABE step, ¥you oay find
that you ars padal affort limited, not limitsd by ARY centrsl. It's pratty
rare to gat this high of pressurs 1o this moda. :

TES Maximum - ~1H0 Bay (3610 PAT)

This iz 4 good candidate, On this vehicles becauss the BCU bad te pump
through the prop valve to do the brakss-enly trastion combrol, the preasursa
coming out of tha HCU got very high. The pressurs ralliaf wvalve on tha pump
VERY OFTFEZN dictated the psak presaura which could be developed - pnot thes
control - put apother way, bhecause the preasura at the cear braks hed to
raatzain the eptire powartzain (no sngine lptarvention) and push through

a8 prop valve, it was often pomaible bto diive theough the TC - tha engina
cauld ovarpowsar the bBrakaa, sven though vary high prassuzes wars haing
ganaratad at the HOU. Tha nolss durlng TC aacivatlen in thess appliaations
wal vary dapsndent upon the prassurs cslisf valve cpaning pelnt. 30 the
pragiurs colief valva vulus got changed & fgw timas cver che yamrn as
performance wan zaccificad for NOISE VIARATIONHARAHMESS. Alse the tolsrance
on tha pressucs

ralisf valves was fairly largas = a tatal of 40 bwz, at that tima 1 baliave.
The prassure telief valve pressure pight be anywhecs fzgm 50 to 180 bar
dapanding on part-to-part varlatlon and the deasign genaration that waa

agresd upen.

You can achieve this sasiest by getting the resar wheals oIf the giound
i
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and putting the car in drive. Gat inte the throttle hard, byt not 42 hard
that you deive out of flrst gaar ot faster than ~15% mph. If you maintiain
this for a while, che tharmal medel ts provect the rear linings will
disable the Traction Contpesl, You will then resd te wailt for them to
cool, belorw the functlen will ba reanabled, You can dramatically
avcalarate

the cogling time by ciuising {without braking! at about 40 mph.

Typical drivers can reagulaply get high piessuras |(2£10 F9I}
in this mods. )

PROP VALVE - REARR BRAXE NODE
ABNS Maximum Frasdurce -70 Barc
Load to CROSY VEHICLEWEICHT and pazforfm an ABY 2top at maxinun pudal effart,

TCE Maximum Preasurw -100 Bar
This prassurs laval is strongly dapsndant upen the prassucs raliaf valve

lavel - sas akove,

Standing 8eill
Sama ny ABS Maxipum Predaircs

Righ Freguency Cantsnt

The high frsguency contant has ¢we parta. If you are nokt in ABE or Toaction
Contrel chata ia practizally no high fraquency Sontent - the prassuce L»
mecdulated at <10 Nz, This is basically limifed by Boostat rasponsa Eimes
and hydraulic dampening in tha ABS orifices.

High Fregquency Contant [Dus To Control
During ABA/TC avents the prassura iy changed in quick staps (CYCLEST).

Typically
it will increassx by ~10 Bar in a few millissconds, and this typa of

change sccurs ahout eavary l100ms. Tha poéssurs wWill deczaiée by about
20 PMar svary 300 mu. Thecte can bs guice a bif of variation in theas
numbeza, but thosa are pratty typical, (Aotually tha numbars 1 asalgoed
were for ABY, awap "increass" and "decresass" for TRACTION CONTROL
acrivarion.}

High Fraquancy Cantant Dus ta Shock Waves

Thia in a sacondnry affect from the oontrel. Gemsrmlly it is woEst right
at the outlet of the HCU. It is dampened and dissipated tha furthar you
gat from the HCU. The shaak wave is genezated Zrom the cyclical pulsing
of the puzp as wnll as tha suddan changss in pressurm whan & solsnaid
valve iz snappwd opsb of mhut.

The anplituda of this {Shack Wavas) can ba really big - I havan't looked at
ic ip this quperation unit for a few years, but I think it's abour 50 Bar
peak-paak (72% FBI | )

pight at the IEU. It will #all off as you move furthar away from tha HCT.

The frequency is pretty high and I think scoe corponants Acs abeve the 1 kH:
level, but you can get a vary good idas of tha disturbancas by ssmpling

ar ~1kHe.

Ragurds,
Jahn Joycs
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Froym Rahwtih, Az [n el oz M o]}
Bewt: Fridey, Fataary 19, 1906 1 1:34 AM
;: E::: - ‘F-iruuulm-mgﬂuuwlumgu Shvan: B
. n i r . H L]
Subject Thuru:mﬂrn“u‘ L, T,
* )
o

Stave,

This is the updated test plan for your mmebing this affésrdoon. Fleass add the detaila aof
cha 50MTD tast wa did ak AVT laat waesk,

Andy MeGuirk will bwe calling you today aftarnoon batwesn 1 and 1,30 to go avar tha Smat
tssults and any other information you may nssd for your mesting.

The spark testa [ zlutch lcads | have net bewsn included sy of ywe in this oakgix. Wa will
wokk tham ipn once wa gat tha slutch loads through yau.
Ses you Monday AM.

«<TAAL Log»s

Regacda
Axiz.
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From: Steva Reimars [sremersgdfond.com)

Sent: Friday, Pebruary 19, 1989 1130 AM

To: nomegiford.com; slarsuchiiford.com; Fredariak J. Porte; rlnulhd i
sasiianord.com; niapointiford.com; tmastersford.com \com; Steve

Reimars; ehmdyevistean.com; Frad Kahi: teaifard. m. Imcinamggiond. com;
dmmmmm MHMM dposighlor.com; browniford.com; scoked
Eford.oam; hwalferdfBford.com; geteven]ifand.com; wabramoz g ford.com;
msesafior. com; Ratman, Aztz; Bharps, Robact

Aubject: DOW Rep Weeting

FROM: Steva Rajmara UARET (DT -051040)
Ragquentar: dteave Ralmers

Datwe te ba schedulsd: 032/23/99

Starting time: 0%:00 AM

Ending timm: 11:00 AM

Lacaticma bldg 5 3AD17

Furposs: Dimcumss with DOW tha hraks pressure awltch,
Attand Caly if intersasted in materials quextiona?

* &k k ok F * ok k F k ok ok k ko ok k h ok ok ok Ok F bk ko b N

Otava Rainsra bullding 5 3C043
AVT Chasmia EfE Systam Applications mail drop 5011
35-03206 SFEIMERS sresimersfiford.com fax 33-0328€ >
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Zpmun S0

ProTs Mmuw-_nm

:_ Frickay, Feorusey 19, 1060 758 AN

0 Ilolhiairke, , Banngfemrim, Fven, Degum, Brva. Bourmans, Auses; Shemy, Robirt, B, ; Donsglun. Chrurien
Bubject: W (LY P sy Tedhi s

S00D INFD,

Feom: Jtevae Aeimars [SMTT:sceimecs@ford.com|

Sentt Friday, Sfabruary 19, 1999 B:l3 AM

Tal Ariz Aahman, Taxas

Supimge) (V] Pressura Taatca

Byl... I gave him & copy of your teskt plan apd anked what preassucs ealige anpd fr
agquency we should instrumant for.

Steve Belmars building § 3CO43
AVT Chasals E/E Systen Bpplicationa mail deop 3911
19-031Z86 AREIMERA acaimepa@ford.com fax 319-03748 >

*** Farwarcding note from JOOYTEL ~-DRBNOCT OZ2/508/89 L3140 #»+
Ta: SREIMERI-~~-DRENOOT
gz FRORTER ~-DRBNOGT

TROM: John Juysa USAET (UTE -Q%100%
SubjesE! [T Pressurst Testn

Stave,

I got your noce and wolll ba OB vAGRCLOR Comorrow thicugh Wednesday. Haza's
tha Lnfa.

Tha pxze I chink sbeut thie, the oocs I thiok TC activation may ba the
Dachanism.

I am Hot dure of tha order aof tha things connmcted and that can Lnfluanca
cha low fzaguency amplitude of the algnels, But the shork answar Ls to
instzument for 0-2%0 Bar aod sample st 1 kHz or mope.

Since I'm not surs of whage the pEessuce swltch is hydraulicelly conneccas
I'1l glve you DISESUCSS AT nodss and Ataces 1 do know. The worsc cass for
tha switch woyld be o ba connssted bebvhen the HCU mnd the prop velus, wolch
14 whare I think it ia,

This i3 khs low fraquancy crepenant of tha signal, I'LL Ealk absut the
bigh-fraquancy compeonant furcher dowa.

MG - HCU RODE

Maximum Prediurs - -175 Bar

Achisved by gqecting maximun vactum [high cevving enplne and suddanly close
theottl e} thed standing oh Ehe pédel a8 Batd ad you can. I deén't cecmmber
this number vary well 1t mighc be us low aw ~130 or as Mah &8 220. It alse
dapacrie on your lwg Atcohgth, This type of pradsuce iLs VERY RARE 4t this
nodae, Far thia car, the driwver will typicslly apply <i0 bar and wary raraly
axcesd 50 bax.

BCU - EFROF VALYVE NODY
dtanding 4till - Same &8 MK DIMNBLER - SRS dbowva.

AN Maximum - =110 Bar

This iz nchisvas By loading co GVW apd parfarmuing an AB3 »top, you may find
that you ace padal effsre limited, not lisdted by ABS control. It"s preecty
caEs te gat Bhia high &f predaues in thiy mdp-
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TCS Maximum - -180 Bar

Thia 18 & good candidatm. On thiz vehicle becaurs the HCU had to pump
througlh the prog valve to do tha brakes-only traction sontral. the pressurss
comlng out of ehe HCU got very high, The presdure caliaf valve on the pump
VERY QFTEN dictated the pesak pressure which could bw cevelopsd - not the
sontral - put another way, bacauss tha prassure atc the rear Hraks had to
reskcain the entics powsrtrain ino wngine intarvention) and push through

a prep valve, Lt vas often ponaible to drive through the TC - the wngine
gould ovecpowar the brakas, aven chough very high pressursas wecs being
generated ar tha HCU. The nelae duzing T sctivation in theae applicaticne
was very depandsnt Upon CRA prejsurs culiaf valve cpening point. S cthe
Fressure ralief valvw valum 9ot zhanged a Few times ovar the ysara as
parformanca wias sacrlflced Eer NYH. Also the tolerzanca on bha prewdAsurs
tolinf valvas wan falrly lacge - a wotal of 40 baf, a4t that timo I bakiswe,
Tha prasiure rellaf valve prassurs might be anywhars from 90 ta 180 bar
depsnding on past-to~pact vaAriation and the design genecsticon that wae
agreed upan.

You noan achisve thism sasiast by gqetcing the zear whosals of! che ground

and putting the car in driva, Gat into tha throtbles hard, But not =o hard
chat you drive sut of fiest geay og faster than -15 eph. Tf you malntain
chia far a whila, the thermal modal to protact tha caar linings will

disakle the Tracklion Control. Wou wlll then tesd to walt foz them ko

conl, bBafors tha function will ba rasnablead. You can drsmatically sccelacats
the cooling tiowe by ctulsing (withaut brakingl atc about 40 mph.

Typical deiveags can ragularzly get high preasurwss io this mods.

PRO? VALVE ~ AEAR RAAXE NODE
ABY Waximum Frasaura ~70 par
Load to @YW and perform an ABY arap at maximm pedal affary.

TCA Mawimum Fressura ~100 Har .
Thin prassups lavel i3 strongly dependent opod Che pradeurs =élief valie
laval - sam above.

ftapding Itill
Sama as ABS Mawimih Prassuba

High Fraguansy Contant

Tha high frequancy contanst has twe paits. If yoo are not in ABE or Traction
Contral thara im practically ne high feaquency contant = the prassurs ia
madulaced at <10 Hz, This iy basically limlted by Boowter Deepornss timas
and hydraclic diogening it tha Al ozifices.

High Fraquency Contant Dus Te Conkzol

furimg ASS/TC avapts tha prasmurs is changwd 1n quick stepm. Typlcally
it will incpaase By -~10 Bag in a few millissconds, ancl this cype of
changs cccurs about avery l00ma, The prassura will deccsase by ahout
20 gag wvayy 300 ma, Thare can be quiks & bit of vaclatice la thase
fumkars, bur thesse ars pratty typlcoal. {(Actually Che mnkers I asaigned
wore for ADS, swap "incrsame® sod "ducraamse" fer TC astivatlca.)

High Frequaocy Content Dus to Ineck wWayves

This iz n 3econdary effeac: from the captyel. OGenscally it im worst right
at tha outlat of tha HCU. It iz campened and dizalpatad tha furthek you
get fyem tha HCU. Tha sheck wave 1s genaemted from the eyclical pulalng
of the pump as wall as che susdsn changas in pressurs whan a selencid
valve ils snapped copan or ahut,

The amplivide of this oan ba really Big - I haven't loekad at 1%t in this
g vatliaon unlt for a Eow yeaza, but [ think it's about 50 Bar pedk-peak
cight at the HOU. Tt will fall off ns you move furthar away from the HCU.
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The Lreguancy 13 prefty high and I thipk same camponents 4rs abowve the 1 bz

luvel, but you can gt a4 very good idea of thw diaturbances by sampling
it ~LkHzx.

Regacds,
John Joycs
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Epstein, Satly

Fram; Steve Reimena [sreimers@iford. com]

Jani: Friday, February 18, 139% 713 AM

Ta: Ranman, Aziz

Subject: (LhPressure Teas

Eyi... I gavm Rim 4 =a3py of your Tadt plan and asked what peessuze zange and #-
egquency wa nhouls insczument Eor.

SEwve Relmars buildiag 5 30043

ANT Chasals EFE Syatem Applicacians mail drap 5911

18-0328& SREIMERI srsimeradfocd.com Eax 35-0312B6 >

ter Furwapding nota Eram JIOYCEL =-=-DABNOAT G27LEF99 L9:4qQ *e»
To; JRAEIMERI--DRBNOQY
ezt FPORTEA --DRBNGOT

FRCM: John Joyce WSAET (UTC -Q5:404)
Subrect: (UIFressure Teats

S,

I gor your nota and will be on vacation tomarrow through Wednedday. Hara's
the Lnfa.

s more T Ethipk abeout this, the mers I chink TC activation may be the
machaniam.

I am not sure of tha order of the things coonectad and that can tnfluenze
tha low frwjuency arplituce of the alghals. Buc the short answer is to
inateument for 0-250Q0 Bar and sample &b 1 ki3 o mora.

stnca I'm oot aurs of whers the praseuzn awitch iz hydoaulically connactad
1'Ll Hve you prazaueas 2t nodesa and seames I de knew. Tha worat casza Ioc
tha swikch would ba £tz be connacted batwssn the ECU and the prop valvae, whish
iz wharw I Ehink ic la.

This ia the lew frecguancy componént =f che signel, I'll kalk about tha
high-fraquency component furthar dowe.

MC - HCU WNODE

MaxiMum Pressure - ~173 Bar

Achisvad by getclng masimum vacuwe {high revviog angine and suddenly closa
thzottlml then scandicg on the pedal as hazd as you can, I don’t Cemamosr
this nupber very wall it might be me 1w sa ~130 or as high as 220. It alio
dapenta on your lag strength. Thia type of pressurs is VERY AARE at thia
node. TFor thia cag, the driver will typically apply <20 bar snd vacy rarsly
axcand 50 hag,

HCU - PROP VAIVE NODE
Standing Scill - Same ss ME prasaucs - s4e Abcvae.

ABE Maximum - ~110 Bar

Thia L3 achieved by loading to VW and psrforaing an ABES stop, you may find
that you are pedal effort limitad, nok limited by ABS control. It's practy
rare to gat this high of pressura in thia madae.

TCS Maximum - -140 Bar
This ia & good candidats. ©On Lhis vehicla becayss the HCO had to pump

through tha prop valve to do the brakes-only tractiah csatrel, GChe preasuXes
cominy out of cha HCU gok veey high. The pressurs ralief valve on tha punp

1
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VERY JFTEN Jictated the peak pressurs which could be davelopad - ma: tha
zonCzal = DUT anIther WAy, hacauiss the prassuis at the rear broakxe Sad -3
rascraln Rhe ARl re pOWSITEALR (RS angine intecvenciont and puEh =hzough

4 PEop VALVE, iL was often possibls Co drive through che TC - £4e anyine
zould ayerpowal Lthe brakes, even though vecy high pressurss wace baying
Janseated At the HOU. The nolas during TC activAbion in thesws appluizatiogna
WAE ALy dapandent Upcn the preassura reliaf vilve cpening polat. Sc the
preszure cwlief valve valum goc changad & few cimes oumr the YAAES AA
pecizrmancy waS sd¢rificed for WVH., Alsc the tolerance op Ehne preisure
relief valvey wWas Bairly lapge -+ & total £f 40 bar, ak that time T Selisvs,
The preasurg caliafl valve ptwsaure might Be anywhers from 90 To (30 bac
dependiny on part=t3-part varlatisn and the dasign génerarticn that way
agreed Span.

Teu can achiAve this easieat by getting the rear whewls off the jrzund

and putting the car in deiva. Gat inte the throktls hard, buk ngt =3¢ hard
that you drive out af firet gear or Castér than -13% moh. If you maintain
this for a while, the thermal medal to protact the reazs linings will

disable the Traction Contrsl. You will theo need Lo wait for them tn

c9al, befora the functhon Wwill be rmenapled. You can dramatically accelacake
the zooling time by =ruising (wichout braking) at about 40 mph.

Typlcal drivess can ragularly get Righ prazsuras in this madas.

PROF YALVE - AEAR ARAKE NODE
ARS Magimum Prassuce ~70 Bar
Load tg SWW and pacform an ABS stop Al paxioum padal sffort.

TER Maxigum Freasaure =100 Bag
Thia pressura leval i3 strongly depsndeant upon the prassurce pallef valve
leval - aam abovs.

tanding Still
Same asz ABE Maximum Prasiurcm

High Fraguency Contant :
Tha high Ersquency cofntent had Cwe parts, If yod afe net in ABY or Tractinop
Control thare ia praceically ng high frequenoy oontent - the pressues ia
modulated At <I0 2. This id basically Limited hy Scaste:z ceaponse times
and hydraulic dampening in the ABZ crificas.

Kigh Frequency Contant Dus To Contral

Buring AS3/7TC wvapnts che preasuie is changed 1o quick eteps. Typlcally
1t will incrsase BY ~10 Bar in & few Milliswcondts, and this =vpa of
ghang: sooura abgut evary l00ow,. Tha prassurs will daoresss by about
20 Bar wvarcy 300 ma, Thara can be quite & bBit of variation in thesa
numbars, bur those ace pretty bypical. (Actually the numbesa T aamigned
Wwere forp AMS, suwap "laceeans® and "deacrasse” fop TC ascivation.}

High Fraquansy Centant Dus to Jhack Waves

This 13 a sscondary offact Crom the fontzal. Generally it is worac cight
at tha outlek of the HOU. It i3 damganad and cdlessipaced the furthae you
get from the HCU, Tha shock wave 1s genmcated Erom the cycligal pulaing
of tha purp as wall as the suddern changes in pressure when a salwpaid
valva Li snappad open or shut.

Tha amplitude of this oan ba raslly big - I kaven't looked at it in thia
genacation unilt toe 4 Eew years, but I thipk ic's abour 50 Bar peak-peak
right At the HCU, It will fall aff ax you move Curther avay Ifrom the KOU.

The frequency is pratty high and I think sops companants ara above tha 1 kHe

lavel, but you can get & vary good idea <f the dieturbances by sampllng
at -lkHE,
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Ragards,
Jahn Joyce
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minI E-Illz

From: McGuirk, Ancly [B-moguircflemall.me.ti.co
Sant: Friday, Fabruary 19, 1000 4:21 PM "
Toi Sufivan, Marha; Esumnann, Russ; Baringheuse, Bteven; Baker, Gary

: Rowtand, Thomas; Dague, Bryan, Pechonis, John, Rshman, Azz; Douglas, Charies; Watt,
Jim; Sharpe, Robert
Subject: FORD CONPF CALL OF 2M19

ATTORNEY CLIENT PRIVILEGED COMMUNICATION

ETEVE BERINGHAUSE AND I HELD A CONFERENCE CALL WITH STEVE REIMERS COF FOAD TO
FROVIDE DETAILED BRIEFING T9 HIM FOR KIS 4FM EXECUTIVE LEVEL MEETING (HE'3
FILLING IN FOR FRED PORTER)

SUMMARY 2

STEVE AEIMER2 MAN PREPRPED POR THE FORD EXEC MIETING WITH CQUR TREIT MATRIK AND
UFDATE. ..HE WAS LEMING TOWARDS XAPTON WEAR CUT A5 A KEY CONTRIBUTCR...AND
WE HELYED HIM BALANCE WITH LACK OF IGNITION IN THE AGREED UEOK TESTS TC DATE
POINTING fAIT WE THCUGHT SO0ME ELECTRICAL ANCMALY HAD TO BE HAPFENING TD DRIVE
IGNITION.

WE COVERED A MUMBER OF POINTI IN SOME 50 MINUTES OF TELECON:

THE TEST NUMBER 7 RUN WOULD BE DONE MONDAY....THIN WAS 3ET UP AS A TEET TO
LEAX POINT OF 3OME 30 UNITS. 15T OWE LEAXED AT 728,000 CYCLER v 500,000
APEC. [THERE WILL BE I[NTEREST IN A WEIIBULL ATATISTIC ATATEMENT I'ROM THIX
TESTIHG (JIM) .

TESTING TO CHARACTERIEZE WEAR QUT 'STAGES' OF WAFTON TO CONTINUE....FROVIDE
FORD PEYIICAL SAaMPLES VIA ALIX MONDAY,

THERE WERE QUESTIONS ABDUT THE '53 ECONCLINE HARNESS. .. .SWITSH LOCATICON AMD
ORTENTATION

WE WILL ENTABLISH A D.O.E. JTARTING MONDAY TO USE QUIET AND SMAF IWITCHEX
WITM CLEAN AND H20 CONTAMIMATED BRAKE FLUIC RUNNING 3O0ME 10 UNITS CN AUTG
CRUISE JERVC-MOTOR LOADA TO DETERMINE SIGNIFICANT EFFTECTE AND WEAR OUT
'ACCELERATORS! TEAT SHOULD AUN TOR 10 DAYE. . THIS ATARTS TO FOPM THE
BRNIS FOR LOWGER CYCLE LIFE JWITCH

DIICUSAED ARS AND TRACTION CONTROL VEHICLE OFTION PACKAGES AND WILL BE
GETTING. FORD INTO ABOSUT THIS '3J00N'

A3 WE DIBCUASED H20 CONTAMIMATED BRAKE FLUID I MIKED IF IT I3 A MATTER OF
SRRVICE ARCORD THAT CAR BRAXKE SYITEMY 'ATTAIN' aUFFICIENT WATER CONTENT TO
FREEZE. ... .UNKNCWN AND NOT COMMITTED REIPONSE FROM TGRD

STEVE B EXPLAINED OUR UNDERETANDING OF CAUSES OF EAPTON WEAR-OUT
ACCELERATION, ...H2Q, STRESE PFROM MIGH ERESJURES, STRIAEZ FRCM 'VACUUM' CR
HYDRAULIC SHOCK, WEAR=OUT FROM EXCEASIVE CYCLES..,THIA LED TO 'DISMISSED®
DISCUSIION OF TOMNCAR HYDRAULIC HYSETEM PRESSURES IN THE TRACTION CONTROL
EVENTS WHICH WE POINTED OUT AS A POISIALE EXANPLE OF A SIGNIFICANT STREMS
RISER IN THE SYATEM

STEVE B RXPLAINED WE WERE NOT SEEING THE POASIBILITY OF IGNITION OF A SWLITCH
WITH CLEAN FLUID...LEADING TOWARD OUR AELIEF THAT 30ME CONFOUNDIRG CREATED
BY H20 CORRCIION GF THE SWITCH AND/OR THTERNAL ARM MIGHT BE PATH TO CREATH

1
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Higy REITISTANCE BUYT THAT THE SYSTEM WouLb HAVE TD DRIVE SIGNIFICANT POWER
BACK INTO THE SWITCH TOD.... STEVE REIMERS WAE NOT 'LIETENING' TO US VEAY
MUCH AT THIS TIME...

INTERNAL T1 TOD-DOS FOR ME TQ DRIVE:
AZIDE FROM MBOVEI ACTTIONS...

STEVE B AND T AGREED WE WILL MEED TO CREATE THE BITUATION IN LAST PARAGRAPH
AND DGCUMENT TCO FOHD EARLY HENT WEEK 350 WE COQULD roctys DOWN TO LINELY AREAS.

T1 WILL NEED TG EXPAND THE TEST MATRIX TOQ COVER MAHY OT THE ITEM4 WE ARE
ERING AND GAIN THE CREDIT THAT WE MRE WORKING IN MANY AREAS

T1 NEEDE TO DOCUMENT THE APFACACTH TD INCARASED SWITCH LIFE WITH A PLAN WHICH
WOULD INCLULRE QUR POJITION AGAINAT POWER Off AT ALL TINES

I WILL RE-INGAGE WITH FRED PORTER BY TURADAY MORNING UPON HIE RETURM FROM
VACATTON

AUTOMOTIVE OENSCQRA AND CONTROLS QRA MANGER
34 FOREST AT W/8 23-0%

ATTLEROAD, MA 02703

TEL ¢ (508} 236-3040

EAM : (508] 236-3T45

BAGE: (8001 4E7-3700 PIN #04-2044

e S ol

From: Metul ek, Andy
Aantc: Feiday, February 19, 1958% 10127 aM
Ta; Sullivan, Hartha; Baumans, Rusd; Baeloghauss, 3£evun; Baksr,

GaAry

-H Rowland, Thamas; Dagus, Bryan] Pechonis, Jobn) Rabhwman, Azir;
Douglas, Charles; Watt, Jinm

kiese: FORD DRESAURE IN SYSTEM....CYCLES C/0 {U) Pradsure

Tasts
ATTORNEY CLIENT PRIVILEGED COMMUNICZATION

I HAVE BRIXFLY REVIENED AND B0LD NOTED SEVERAL AREAS (A2 WELL A
ADDEDR BLUE NOTEE FOR CLARITY) PR OUR FIAST CONSIDERATION. SETMS THE
TRACTION 'CONTROL' OR, AS IT WAS CALLED THE "AUGHMERTATION® , MECHANINOMS ARE
FINALLY BEING REVIEWED A3 CYCLE CONTRIBUTON IN THE 3YATEM AND THIA FORD NCTE
BHOULD MANE IT A KEY TOCAL PQINT BY LATER TODAY...

GNE CAN 2EE THERE ARE A LARGE WHUMBER OF FREASUAE MND CYCLE
COMBIMATIONS IN THI® SYETEM INCLUDING 3HOCK MAVES AS WELL AS CONTROL
WAVES..,.MIGHT BE THEAE SYATEMS THAT 'LIMIT'™ THE WEAR CUT IS3UE TOQ THIS
PLATFORM AND YRARS.

BRIEFLY RTATED FOR YOUR REFEREHCE BELCH) OUR SWITCH WAS SREC'D BY
MIRD TO 'OPERATRT 504,000 CYCLES TO 1450 PAl, AND 'PROQF" (IE, RPN UF TO
PRESAUVAE AND 'STILL' FUNCTION AFTEA EXFOSURE) TD M0 ¥5X, AND 'BURAT" (IE,
WOT RUPTURE DURING 30 JECONDA EXFOSURE) OF T000 PSI.

A
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AUTTMOTIVE ZENZORS AND CONTROLE ORA MANGER
34 FOREST AT M/S 23-05%

ATTLEBCRO, MA 02T03

TEL @ (308) 235-30B0D

FAX : (30H) 238-374%

FAGE: [300) 487-3700 PIN S04-2044

From: Rahman, Aziz

3ant: Friday, February 1%, 1999 4;57 AM

Tai McGuirk, Andy) Beringhaums, Steven; Dague, n:'ynm Saumann,
Russj Shecpa, Robegt) Bakez, Zarys Couglas, Charlas

Subjact: FW: (UlPrassura Tasts

GDOD INEFC.

From) Stave Ralmers [BMTEIsreicasrdd ford. com)
Sant: Friday, Pabiruary 19, 1999 8:13 AM
Ta: ARlLZ Rahman, Texan

Subiact: (U} Prenaure Teakta

fyl... T gava him a copy af your Cast plan and asked what pressurs

range and £r
squaccy wa should instrument for,

Steve Relmers bullding & 3C043
AVT Chazsis E/E Aystam Applicationa mail deep S0iQ1
39-01746 SAEIMERY arsimecafford.com fax J%=-D31296 i

*+* Forwarding nota from JJOYCEL --DRBNOOT Q2/18/99 L9140 *v&
To1 SRETMERI--DRBNGD?
cg: FEORTER --DREBNODQY

FROM: John Joyce ) USAXT (UTC -05:00)
Subjecti (V) Prasaurs Tests

Stave,

I got yaur noatw and will ba an vacaticn tomoarred through Wednesdsy.
Horw's
tha infa.

The moce I think about this, the morw I thipk TRACTION CCOHNTROL
activation may ba the
meshanism (7?7 CYCLES AND LIKE PREASURES] .

I am not sura of the opdar of the things connected and that can
influance

the low frequency asplituda af the signals, (WE BAVE I[NDICATED THE
B3 LOCATION COUFLD BE FEY IN THINY IASTE... MAATER CYLINDER V3 FROF VALVE
MOUNTING BEKING ONE POINT I HAVE TRIFD T MAKE CLEAR) But ths shorft answer
la to inatrument far 0-230 Bar and sample st 1 kBx or mcra.

Since I'm not surs of whars the peessure switch is hydraullically

connectad
I'1l give you pradsucgad &t nadas and atatas I do knew. wWOIIt CAES

for
the awltch wauld be to be connacted batwasn the HCU and the prop

valva , which ia wheara I think irv ia.

This Llm tha low frequapncy componsnt of the signal, I'l]l talk about
tha
high-frequancy companent further down.
3
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MC - HGCIf NODE

Maximum Prassurs - ~17% Bar {1 BAR IS l4.5 PEI, 2537 3Ly
L Achieved by getting maximum vacuum (high cevvipg anglne apd guddenly
cloaw

throttle) chan stapding an the padal as hard as you can. T don't
renami e

Ehis number vacy well it might De a3 low as ~130 ar as high am 220
(3190 ! pal). It alase
" depends on your leg strength. This type af prassure is VERY RARE at
this

réca. Tor Chis car, the drivar will typlically apply <20 bar and
vary rarcely

sxcead 50 bar.

HCU - PAQSF VALYE HODE
Branding Still - Same ax HC prassvuce - aee abowe.

ABS Maximum - ~110 Bar (13593 PSI}

Thia im achiaved by loading to OV and parfarming an ABS stop, You
may Eipd

that you ara pedal effort limited, not limited by AR sontenl. It's
pretty

tare ta gut this high of prassurs in this nods.

TCS Maximum - -1890 Hari(2610 PAI}

This is a good candidate. On this vehizle becauss the HOU had to
Punp

through the prop valva to do the brakea-only traction centrol, the
Prasaured

coming cut of the HSY got veary high. The prassurs telisf valve on
tha pump

YERY QFTEN dictated the psak prassurs which could be developwd - not
the

control - put another way, bacausa the pressurs ar the csarc brake
had to
. ;ultrlin the sntira powsrtraln (no angins intacvention) and puak
throug

. a prop valwe, it was ofteo possible to drive through the TC - tha

engine

could svezpowsr the brakes, avan though veary high prassuces warw
haing

generated at tha HCU. The nolse during T¢ activation in chasze
applicationg
b was vary depandent upon the presasurs rallef valve vpening point. So
tha

pressura ralief valve valus got changed a few Linmes over the yairs
a8

performance was saarificed for WOTAE VIARATIONHARAHNESY. Also the
tolerarnce on tha prassura

tulinf vulves was Zmirly large - a tetal of 40 bar, at that time I
belisva.
. Tha prassure ralisf valve pressura might be anywhars from 30 to 1380
&K

depanding on part~to-part variatisn and the deslqn ganexation that
wWad -

agrawd upoR.

Yau cun ackiwva this sasjest by getting the sear whesls off tha
JEaundg
and putting tha car in delve. Gef Llote cthe thrattle hard, but not

8¢ hard
Ehat you drive out of first gear or faster than ~15 mph. If you

maintain
this for a while, the tharpal model to protect the rear linings will

4
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disable the :actien Contrel. You will than nesd s wait For tham
2]

cool, befors tha function will bm resnabled. You can dramacically
ccelerite

the cooling time by cruising {without braking) at about &0 mph.

Typical drivars can reqularly gat high pressurss (2510 PRI}
in thizs modse.

PROF VALVYE - REAR BRAKE NGDE

ABS Maximum Fresdurs -T0 Bar .

Load te GROSS VEHICLEWEIGET and perform an ABS stop at maximun pedal
affore,

TS Maximum Fressudce ~100 Bar

This pressurs lavel is atzecgly depsndant upon the prensurs reliaef
valve

leval - zas abavae,

Standing 8till
Sama as ARS Maximum Prasaurae

Eigh Frequancy Content

Tha high {zsquency content bas two parcs. If you are not in ABS or
Traction

Contral thera 1s practically no high Zrsquancy content - t£hae
Presmurs 1y

madulated at <10 Hz. Thia is basically limited by Bscster rasponia
Limes

and hydraulic dampening in the ABS orlificaa.

High Fragquency Content Due To Control

Dueing AB3/TC avanta the pressute 1s changed in quick
sbaps (CYCLES?). Typleoally .

it will increases by -10 Bar in & faw nilliswoonds, snd this Eype of

change occurs about evary 100ms. Tha pressuze will dacreasa by
abaut

Z0 Bar avery 300 om. Thece can be quite a bit of variation in these

nzbars, but thoas are pretty typical. (Actually the nunbers I
asnigned

wata for ABS, mwmp "incoesss™ and "deciease™ for TRACTION CONTROL
agtivation.) .

High Fragquency Content Dus te Jhock Waves

This is a sasendary affsct from the control. Generally it ls worst
cight

at the outlet of the HCUW. It is daopaned and dissipated the furchar

you
get from tha HCU. The shock wave i3 generatad from the cyclical
pulaing
of the pusp a8 wall as the wsuddan changes in pressuce whan a
solanqid

valve la apapped cpan or =hotk.

The amplitude of this (Jhcck Waves) can ba really big = I hawven't
logked at it ip this ganeraticn unit for a few years, but I think it'as about
50 Bar psak-psak (725 PSI )

right at the HCU. It will fall off as you mova furthar away from

tha HCQ,

Tha frmqueancy is pratty high and I think scrwe components azs ahova
the 1 kEz

lavel, but you can get & vecy good Ldes of the disturbances by
sampling
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ae ~lkHzx.

Fegards,
John Joyca
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Hr.lr'rilI Irsne

From: McOuirk, Andy

Sant Fridmy, February 19, 1969 821 PM

Ta: Sulltven, Martha; Baunann, Rusa; Baringhaues, Stevan; Baker, Gary

Ce: ghm“R;.Em' Dagua, Bryan; Pachonls, John; Rahman, Aziz; Dougles, Chariss; Wait, Jim;
#rpe, Rubert

Subjeot FORD CONF CALL OF 2118

ATTORNEY CLIENT PRIVILEGED COMMUNICATION

STEVE BERINGHAUSE AND | HELD A CONFERENCE CALL WITH STEVE REMERS OF FORD TO PROVIDE
DETAILED BRIEFING TO HIM FOR HIS 4PM EXECUTIVE LEVEL MEETING (HE'S FILLING IN FOR FRED
PORTER)

SUMMARY":

STEVE REIMERS WAS PREPPED FOR THE FORD EXEC MEETING WITH QGUR TEST MATRLX AND
UPDATE.. HE WAS LEANING TOWARDE KAPTON WEAR QUT AS A KEY CONTRIBUTOR.. AND WE HELPED
HIM BALANCE WITH LACK OF IGNITION IN THE AGREED UPON TEETS TO DATE POINTING OUT WE
THOUGHT SOME ELECTRICAL ANOMALY HAD TO BE HAPPENING TO DRIVE IGNITION.

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

THE TEST NUMBER 7 RUN WOULD BE DONE MONDAY....THIS WAGS GET UP A8 A TEST TO LEAK POINT OF
SOME 30 UNIT. 18T ONE LEAKED AT 728,000 CYCLES V5 500,000 SPEC. (THERE WILL BE INTEREST IN A
WEISLLL STATIETIC STATEMENT FROM THIS TESTING (JIM)

TESTING TO CHARACTERIZE WEAR OUT BSTAGES' OF KAPTON TO CONTINUE... FROVIDE FORD PHYSICAL
SAMPLES V1A AZLZ MOMDAY .

THERE WERE QUESTIGNS ABOUT THE '83 ECONCLINE HARNESS....SWITCH LOCATION AND ORIENTATION

WE WILL ESTABLISH A D.0.E, STARTING MONDAY TO USE QUIET AND SNAP SWITCHES WITH CLEAN AND
H20 CONTAMINATED BRAKE FLUID RUNNING SOME 10 UNITS ON AUTO CRUIBE SERVO-MOTOR LOADS
TO DETERMINE SHINIFICANT EFFECTS AND WEAR OUT 'ACCELERATORS' TEST SHOULD RUN FOR 10
DAYS., THIS STARTS TO FORM THE BASIS FOR LONGER CYICLE LIFE SWITCGH

DISCUSSED ABS AND TRACTION CONTROL VEHICLE OPTION FACKAGES AND WILL BE GETTING FORD
INFO ABOUT THIS 'SOON

AS WE DISCUSSED H20 CONTAMINATED BRAKE FLUID ) ASKED IF IT IS A MATTER OF SERVICE RECORD
THAT CAR BRAKE SYSTEMS 'ATTAIN' SUFFICIENT WATER CONTENT TO FREEZE..... UNKNOWN AND NOT
COMMITTED RESPONSE FROM FORD

STEVE B EXPLAINED OUR UNDERSTANDING OF CAUSES OF KAPTON WEAR-QUT ACCELERATION...H20,
STRESS FROM HIGH PRESSURES, STRESS FROM VACUUM' OR HYDRALLIC SHOCK, WEAR-OUT FROM
EXCESSIVE CYCLES...THIS LED TO THSMISSED’ DISCUSSION OF TOWNCAR HYDRALLIC SYSTEM
PRESSLIRES IN THE TRACTION GONTROL EVENTS WHICH WE POINTED QLT AS A POSSIBLE EXAMPLE OF
A SIGNIFICANT 8TRESS RISER IN THE SYSBTEM

STEVE B EXPLAINED WE WERE NOT SEEING THE POSSIBILITY OF IQNITION OF A SWITCH WITH CLEAN
FLUID...LEADING TOWARD CUR BELIEF THAT SOME CONFOUNDING CREATED BY H20 CORROSION OF

Foage 1
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THE SWITCH AND/OR INTERNAL ARM MIGHT BE PATH TO CREATE HKIH RESISTANCE BUT THAT THE
SYSTEM WOULD HAVE TO DRIVE SIGNIFICANT POWER BACK INTO THE SWITCH TOO.... STEVE REIMERS
WAS NOT 'LISTENING' TO US VERY MLUCH AT THIS TIME...

INTERNAL TI TO-DOS FOR ME TOQ DRIVE:
ASIDE FROM ABOVE ACTIONS...

STEVE B AND | AGREED WE WILL NEED TO CREATE THE SITUATION IN LAST PARAGRAPH AND
DOCUMENT TO FORD EARLY NEXT WEEK S0 WE COULD FOCUS DOWN TO LIKELY AREAS.

TI WILL NEED TO EXPAND THE TEST MATRIX TO COVER MANY OF THE iTEM3 WE ARE DOING AND GA[N
THE CREDIT THAT WE ARE WCRKING IN MANY AREAS

TI NEEDS TO DOCUMENT THE APPROACH TO INCREASED SWITCH LIFE WiTH A PLAN WHICH WOULD
INCLUDE OUR POSITION AGAINST POWER OGN AT ALL TIMES

| WILL RE-ENGAQE WITH FRED PORTER BY TUESDAY MORNING UPON HIS RETURN FROM VACATION

ALUTOMNOTIVE HEWOOEE ARD COMTROISE UNA MANTHES
A4 FOORET £T MfH 2X-0F

ATTLRROAD, MA 02701

THL o [SR0) 236-mdda

FAL 1 (%OD&] 238-3T4N

PAIE1 {#00} &AT-3TOO PIM B04-2044

From: MoGQuirk, Andy
Bank Fricdery, Fabruary 19, 1806 1027 AM
To: Sullban, Martha: Bauwnanti, Russ; Sadnghauss, Steven; Bakgr, Gary

Ce: Rewiand, Thomas; Dague, Pryan; Pechonls, John; Rabman, Azlx; Dougies, Charss; Wait, Jim
Subject FORLC PRESSURE IN SYATEM....CYCLES /O {LyPrassune Tests

ATTORNEY CLIENT PRIVILEGED COMMUNICATION

| HAVE BRIEFLY REVIEWED AND BOLD NOTED SEVERAL AREAS {AS WELL AS ADDED BLLE NOTES
FOR SLARITY) FOR QUR FIRST CONSIDERATION. SEEMS THE TRACTION 'CONTROL' OR, AS IT WAS
CALLED THE 'AUGMENTATION' , MECHANISMS ARE FINALLY BEING REVIEWED AS CYCLE
CONTRIBUTOR IN THE 8YSTEM AND THIS FORD NOTE SHOULD MAKE T A KEY FOCAL POINT BY
LATER TODAY...

ONE CAN SEE THERE ARE A LARGE NUMBER OF PRESSURE AND CYCLE COMBINATIONS IN THES
SYSTEM INCLUDING SHOCK WAVES AS WELL AS CONTROL WAVES...MIGHT BE THESE SYSTEMS
THAT 'LIMIT' THE WEAR OUT I8SUE TO THIS PLATFORM AND YEARS.

BRIEFLY STATED FOR YOUR REFERENCE BELOW,; OUR SWITCH WAS SPEC'D BY FORD TO 'OPERATE
500,000 CYCLES TO 1450 P8I, AND PROOF {JE, RUN UP TO PRESSURE AND 'STILL' FUNCTION AFTER
EXPOSURE) TO 3000 P8I, AND 'BURST' (IE, NOT RUFTLRE DURING 30 SECONDS EXPOSURE) OF 7000
PBI.

A
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AJTONATIVE EEMSORE AND CONTHROLE DRA MANCER
14 FORRAY NT N/N Q1-0%

ATTLECRO, MA 12701

TEL 1 (NOE) 23é-3CA0Q

FAX 1 ([S0B) AM-IT4E

BACE: (RODE 457-3700 PIN E04-2044

Erom: HRahman, Azkr

Sant Friday, Februpry 18, 1908 8:57 AM

To! ““B'éf,"' mdy; Baringhauss, Steven; Dagie, Bryan; Baumenn, Russ; Sherpe, Robert; Baker, Gary; Douplas,
a

Subject FW: (L)Pessurs Teals

G00D INFO.

From: Sieve Relimers(BMTP:smeimem com|
L] Fridey, February 18, 1908 8:11 AM

To: Aziz Rehman, Teas

Sublect: [UPressurs Tasta

fyi... I gave him & copy of your test plan and soked what pressure rangs and f£r
equency we ghould ipatrument for,

S8teve Railmerws uilding 5 3IC043
AVT Chassin E/E Bystem Applications mall drop 2011
13-03288 ERETMERE greimeradford. com fax 39-03286 S

#«+ Foruarding notms from JLIOYCEL --DRENOO0? 0(3/18/99 15:40 *+
To: SREIMERE--DRENDOO7
cc: FPORTHER --DRENOOT

FROM: Jobn Joyos USART (UTC -05.00)
Bubject: (U)Preamsurs Teste

Steva,

I got your note and will be on vacatign tomorrow through Wedneaday. Here'sa
the info,

The mors I thiank about this, tha mors I think TRACTION CONTROL activation may he
the
machaniem (7 CYCLES AND LINE PRESSURES).

I am not sure of che ordar of the things conmscted sxmd that omn ipflusocoe

the low fragquency saplitude of the sigumals. (WEHAYE INGICATED THE PAE LOCATION COULD BB KEY IN
THIS IS8LE... MASTER CYLINDER W& PROP VALYE MOLINTING BEING OME PDINT | HAVE TRIED TO MAKE CLEAR) But the
dhort andwey ig £& jamErument for 0-250 Bar and sampla at 1 kHr or mora.

gince I'm not surs of whera tha prassura switech is hydraulically connected
I'll give you pressurad at nodes and statea I do know. worsb cugs for

cl oy bals A

1 L. Pl LT * - L “l- J L oL L " 1ML L'
yalve . whichls whore I thiml it is,
Thia ia tha low fraguency component of the sigmal, I'll talk abouk tha
high-fraquensy conponant further down.
MC - HCO MODE

Maximum Pressurs - -175 Bar (1 BARIS 14.5P8l, 2537 P5l)

Page 3
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Achisved by getting maximum varuum (high zevving engine and suddenly clome
throttle} then standing on the padal as hard as you can. I den't rsmamber

thia oumbsr very wall it might be as low as ~130 or as high as 220 (Q1001PSI). 1t
alac

deperda on your leg atresngth., <This typs of pressure is VERY LARK at this

node. Por thia ¢ar, the drivar will eyplcally apply «20 har and wvary raraly
excesd 50 bar.

HCU - PROP VALVE NODE
Standing Btill - Sams ap MC precsura - pee shovs.

ARZ Maximum - -110 Bar (1595 P3I}

Thia ie achisved by lecading to vW and parforming an ABS atsp, you may find
that you are padal &ffort limited, not limited by ARS contxol. It's prakty
rare to get this high of pressure in this mode.

TCS Maximum - ~180 Bar{2610 PSi}

This is a good capdidste. On Lhia vehlcle bacause the ECU had to pump
threugh the prep walws to do the hrakes-oanly traation aentrol, tha Dredsureds
apming oyt of tha BOT gok vary high., The pressurs relisf valwe on Ehe punp
VERY OFTEN dictated tha penk prassuze whizck could be develcpad - nokt tha
gontrol - put anathar way, bacausa tha praspure at tha raar braks had to
reptrain the entirs powertrain (oo engine intervention) and push throungh

a prop valve, 1t was often poseiblas to drive through the TC - tha eagine
could overpowstr the brakes, even though very high pressures were being
generated at the HCU. The noise during TC activaticn in thesa applications
wes vary depsaodent vpon tha prasgura ralisf valva cpaping polnt. 5o the
pregpure relisaf walve valua got ahangad s few tizes cvar tha ysars aa
performanoe was sacrificed fFor NOISE VIBRATIONEARSHMESS. Also the tolerancs on
Ehe precdubd

ralinf wvalves was fnirly large - a tokal of 40 bar, at that time I belleve.
The pressure rslief valve prasaura might bs anywhers from 9¢ tc 130 bay
depending on part-to-part variation apd the design generation that wae

agresd upon.

You cath achievs this esasiest by getting the zear wheels off the ground

apd putting the car in dzive. OCat lzoto the throtels hard, buk nsk #o hard
that you drive out of firet gaar or faatar than -~15 mph. Xf yeu maintain
this for a while, tha charmal modal to protect the rear linings will

diseble the Traction Conkrol. You will then need to walt for them to

cool, before the function will be resnabled. Y¥You can dramatlcally accelearate
the cooling time by cruising (without braking) at about 40 mph.

Typical doivexs gan XOQULAXLY et hich oressuzes (2610 PSI)

in chis moda.

FROP VALVE - REAR BRAKE NODE
ABRE Maximum Frassurs -70 Bar
Load to GROSS vEHICLEWEIGHT and perform an AES stop at maxionm padal effort.

T8 Maximum Fremspure -100 Bar
Thin prapsure leval ip stroogly depsadent upon the pressure raliaf valve
lavel - ase above.

Btanding Btill
Bame as ABS Maxipum Pressurs

Paga 4
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High Fragquency Content

The high fregueacy content has two parts. If you are AQEC in ABS or Traction
Controel thers 1d practically oo high frsquesacy contant - the pressure ia
modulated at «10 Ha. Thia is basically limitad by Boostey responds timss

and hydrauvlic dampening in the ABS orifices.

High Prequency Content Dua Te Dantrol

During ARS/TC wvents the prassura is changed in quick stepe{CYCLES?).
Typlaally

it will increass by -19 Bar in a few millissconds, and this type of

chupgn oecurs about avary l00me. Ths préssirs will decrease by about

30 BHar avery 300 ma. Thara can ba quita a bik of varistion in chame

numbers, but thosa Ara pratey typical. {Actually ths mmbers I asaigaad

ware for ABS, swip "indremsa” and "dacrsasa” for TRACTION 2ONTROL activation.)

High Freguency Content Dus Lo Shook Wavas

Thie im a sscondary affect from the control. OCenerally it is worst right
at tha cutlet of the HCU. It is dampanad and digsipated the furthar you
get from tha HCD. Tha shock wave is ganeratsd From the eyzlical pulweing
cf the punmp as wall anm the suddan changes I1n pressurs when a solanold

valve 15 snappesd opan or ahut.

The amplitude of this (gnock Waves)jcan be really big - I haven't
looked at it in this generation unit far w fow years, but I think it's akout B0 Bar

pesk-pank (725 PS5l )
right at tha HOI, It will fall off as you move further away from the ECOT,

The frequancy i@ pretty high and I think sone componanta ara abova thae 1 kHx
laval, but wo! zac get A very geed ldea of the dlsturbancas by sampling
At ~1KEE.

Ragards,
John Joyom

Paga & '
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From: McGulrk, Andy

Bant: Friday, Fabruary 18, 1998 11:27 AM

To: Sulllvan, Marthg; Baumann, Russ; Baringhause, Staven; Baker, Qary

Co Rowiland, Thomas; Dagus, Bryan; Pachonls, Jobn; Rahman, Arz; Dougles, Charles; Watt, Jim
Subjeat: FORD PRESSURE IN SYSTEM....CYGLES C/D (/)Preasure Tasts

ATTORNEY CLIENT PRIVILEGED COMMUNICATION

| HAVE BRIEFLY REVIEWED AND BOLD NOTED SEVERAL AREAS {AS WELL AS ADDED BLUE NOTES FOR
CLARITY) FOR OUR FIRST CONSIDERATION. SEEMS THE TRACTION 'CONTROL' OR, AS IT WAS CALLED
THE 'AUGMENTATION’ , MECHANISMS ARE FINALLY BEING REVIEWED AS CYCLE CONTRIBUTOR IN THE
SYSTEM AND THIS FORD NOTE SHOULD MAKE IT A KEY FOCAL POINT BY LATER TODAY...

ONE CAN SEE THERE ARE A LARGE NUMBER OF PRESSURE AND CYCLE COMBINATIONS IN THIS SYSTEM
INCLUDING SHOCK WAVES AB WELL A8 CONTROL WAVES... MIGHT BE THESE SYSTEMS THAT LIMIT THE
WEAR OUT I3SUE TO THIS PLATFORM AND YEARS.

BRIEFLY STATED FOR YOUR REFERENCE BELOW; OUR SWITCH WAS SPEC'D BY FORD TO 'OPERATE
500,000 CYCLES TO 1450 P8I, AND PROOQF (IE, RUN LIP TO PRESSURE AND 'STILL' FUNCTION AFTER
EXPOSURE)} TO 2000 P8I, AND 'BURST (IE, NOT RUPTURE DURING 2() SECONDS EXPOSLURE) OF 7000 PSI.

A

ATOMDTIVE AENEORA AT COMTEOLS QLA MRNGER
M FMORERT BT M/8 13-0%

ATYLERORd, wa G370%

IEL @ [S08) XME-ROEU

FAX : [SOR} J3E-3TiB

FAGE: (@30} 487-3THN PIN £04-Fod4

From: Ralman, Aziz

Sent Friduy, Februmiy 18, 1899 8:57 AM

To: gﬂjm Andy; Beninghauss, Staven: Dagus, Bryan; Baumann, Russ: Shampe, Robert: Baker, Gary; Dougias,
Subjeot: PW: () Pressure Teste

GOO0D INFO,

m: February 19, 1009 Mammm

Toe Aﬁm-n. Tlll;

Sublect: ANPresauey Toste

fyi... I gave him a copy of your teat plan and asked what pressurs range and fr
egquancy ws should instrument for.

gteve Reimars huilding 5 30043
AYVT Chawnis B/E Eywtem Applicatione mail drop 85011
A3-0328¢ SRRIMERE sralmarsdford.com fax 39-0328B5 im

s+ Forwarding note from JIOYCR1 --DREMGO7 DA/18/799 13:40 wid
Ty : ERETMERS-«~DEENOOT
£2:1 FPORTER --DRERO0QT

FROM:1 John Joyce USAET (UTC -05100)
Subject: (U) Prassurs Testa
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Steve,

I got your nots and will be on vacaticn tomerzow through Wednesday. Hara's
the info.

The more I think about thias, tha mora T think TRACTION CONTROL activstion may be the
mechaniasm {? CYCLES AND LINE PRESSURES).

I ap net muira of the ordar of the things commactsd and that can influsnns

the low Iraguency nplituds of ths signals. (WE HAVE INDICATED THE P8 LOCATION SOULD BE KEY IN THIS
IBSLE... MASTER CYLIMDER vE PROP YALVE MOUNTING BEING OME POINT | HAVE TRIED TO MAKE CLEAR) But the short
anpwar 1ls to ingtrument for 0-250 Bar and sample atr 1 kA2 or mors,

Singe I'm not sure of where the prewssure switoh i hydraulically ceanected
I'll glve you pregeures at nodea and states I do know., WOLEL came Ior

L <Ly L L=l

Thiw is thae low freguansy sompopent of the aignal, I'1l Ealk abour thsa
high-frequancy componsnt further down.

MC - HC NODE

Maxirum Pressure - -175 Bar {1 BARIS 145 P8I, 2537 P8I}

Athieved by getting miocimum vacuum (bBigh revving engine and auddenly clasa

throtila) then starding on the painl aa bard as you can. I don't remamber

thia number very well it might ba as low ad ~13¢ or as high as 226 {3180 P5l). It also
depends on your leg mtrangth, This type of grasfurd 18 VERT RARE at thlme

npde. For this car, the driver will typically apply <20 bar and vary raraly

axceed 54 bar.

HCO - PROP VALVA KODH
Standipg 8till - Sama as MC prassure - sae above.

ABS Maximum - -110 Bar (1585 PSI)

Thie is achiesved by locading to GWW and performing an ARS step, you may £iad
that vou are pedal afforet limited, not limited By ABE control. TL'@8 DEatEY
rarm ta get this high of pressurs in this mode.

TCH Maximum - ~180 Barc(2810 PSI)

Thig is a guod candidatw. On this vehicle because the BCT had to pump
through the prop valws to do tha brakes-only traction control, the prsssures
conlng out of the ECU got wary high. Ths pressurs relief valve an the pump
VERY OPTEN dictated tha pask preagsure whirh could be developsd - not the
control - put another way, because tha pressure at the rear brake had to
restrain the entire powertrain (mo engine intervention) and push through

a prop valve, it waa aften pomsikle to drive through the TC - the englne
could overpowar the brakes, sven though very high presspures were being
gebarated at the ECU. The noiae during TC activatlieon in thess applications
was very dspandant upon the pressurs relisf walwe opening point. 5S¢ tha
pressure relief valve valus got changed » few times ovar tha years as
performance was sacrificed for NOISE vIBRATIONBEARSHMESS. Also thoe tolerance on the
preasure

relief valves was falzly lasxge - a total of 40 bar, at that time I believa.
The presAure ralief valve prasaura might ba anywhere from 90 to 180 bar
depanding on part-to-part variation and the design ownevrakion that waa
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agraagd UpOI .

You can achleve thie sasiest by getcing the rear whasls off the ground

and putting the car in driwve. 3at into the throttls hard, bt not Ae hard
that you drive out of firspt gear o1 fagter than -1% mpa. If you maintain
this for a while, the tharmal model to protect the rear Lininge will

dixable the Tractics Control. You will then nead to walt for them ta

aoocl, befors the funorisn will be resnabled. ¥You can dramatically acoeslerats
the cooling time by crulsing {witbout brakingl at about 40 mph,

Tvpical drivers gan Tegularly get high oreswures (2610 PSI)

in thisa mode.

PROPF VALVE - REAR ARAKE NCGOE
AEBE Maximm Pressure -70 Bar
Loat to GROSS VEHICLEWEIGHT and perform an ABS stop at maximum pedal effort.

TCE Mawimum Preagsure -15C Bar
This prassure level is strongly dspsndant upon the prassurs ralisf valve
lovm]l - amsm aborm.

Standing still
Same ag ABS Maximum Pressure

High Fragusncy Content

Tha high frequency content has two parts. If you ara DOL in ARP or Tractiom
Cantrol there ia practically ne high fraguangy contsat - the pressure is
modulatad at <10 K2, Thism is basically limited by Boociter respondgs timas

and hydraulic dampening in the ABS orifices.

High Fregueocy Contsnt Dus To Control

During ABS/1C mvents the pressurs 1s changed in quick ateps(CYCLES?T).
Typically

it will increass by ~10 Bar in a few milliseconds, and thie type of

abange occurs about svary 1l00ms. Tha pressure will decreasa by akout

20 Bar every 300 ma. Thers can be gquite w bit of variation in thesa

oumbgre, buk thoas ars pretty typical. [Aotually the numbare I assigned

wara for ABE, swap "inarsasa* and "dscressa’ Zor TRACTION CONTROL activation.)

High Fraquency Coptent Dua to Shook Wavas

This 18 a secondary effect from tha coatrol, Separally it is warset right
at the cutlek of the BCU. It is dampened and disgipated the fuxther you
get from the HCU. The shock wave ls generated from the cyclical pulsing
cf tha pump as wall s tha sudden changea in presssurs when n solencdd
valva ia snapped open or shut.

The amplitude of this (shock waves)can be really bilg - 1 haven't
locked at 1t in this generation unit for & faw years, but I think it'a about 50 Bar

peak-peak (728 P51 )
right at the HOU. It will fall off as you move further away fLrom tha HCOD,

The fregquency 1s pretty high and I think some componsnts ars sbove the 1 kHy
level, but you can get a vary good idem of tha disturbances by sampling
ar ~l1kHz.
Eagards,
Pagas 3
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Epstein, Sally

From: Sharpa, Robart [rsha all.me.f.com]
Sant Monday, February 22, 1048 7:18 AM

To: Douglaa, Chariss

Ce: McGuirk, Andy; Rehman, Axlz

Sudj Braks Prassura Switch History

Hi charliam,

During last Friday's "Executiva Loval" review at Ford ragarding the Towh Car
igmya, intersst was sxpressed towmrde the change op our switch Between snap
dise and quiat disc. My undarstanding ia that this changs occurred acmatina
in CY®5 {to quiet diac), based on your 12/5/98 E-Mall. In addition, we also
theught that the "F2AC" was a guilst disc appllceation, bhowever, we have z few
field returnx of the "FRAC® that hawve Y32 date codea, Pleass conflrm
timing &f the quist disc changesover as well as history aof the "F2ACR,

ha discunaed with Andy on Friday afternoon, Ford axpressed much interast
with the changa (fooused on timing) to "quiet disc™ applicationa. They were
vaxy pleassd that our DOE addresses bath qulet apd apap diac applicationa.

Bast Regarda,

Rob Sharpe

Teaxax Inatruments
Fhone [248) 305-5728
Fax (2448) 3055734
rsharpedti. com
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