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Charlie

Cheriia Douglae
(508) 23¢6-5887 (P)
(508) 230-1508 (IF)
o-dougiaslii.com

Shampe, Robert
Monday, Februcry 22, 1999 8:17 AM
Dougios, Chirlag
MoSuik, Ancy; Rohman, Az
Brolke Prassure Switch History

ol

HI Charlle,

During last Fricay's "Exscutive Level” review et Ford reganding the Town Car lsaus, interest wa axproesad
towarda the change on our switch betweon snap disc and quist diec, My undenstanding is that this change
occurred sometime In CYSE {to quiet diac), based on your 12/8/98 E-Mail. In addifon, we also thought that the
"F2AC" wan a quist diac application, howevar, we have a few fiald ratuma of the “F2AC" thet hava CYS2 deta
codes. Plaase confirm timing of the quiet diwo changeover as well aa history of the "F2AC".

As discussed with Andy on Friday aftemoon, Ford eogressed much Interes] with the change (focusad on timing)
to "quist diec” applications. They were very pleasad that our DOE wddresess both quiet and snap disc
apphcations.

Best Regards,
Rob Sharpe

Taxas Inrirumants
Phone (248) 305-8729
Fax (242) 305-5734

reharpe®H com

E

From: Rahman, Adz

Senk: Manday, February 22, 1999 10:34 AM

Tex Dogue, Bryan: McGuiik, Andy; Baumann, Russ; Betinghauss, Steven; Sharpe, Robert
Subjectk: Fw: T Durabllity Samples

There esems to be & diterence bebweon the 728k sampls kaptons and the rest. Any theores?
Bryan can you citeok i this awitch was mounted on the dead-head end of the tast manifoki [ opposite the Inlet §,
where looalized degradation of the brake fiuid la higher? Or ara the manifolds totaly exhausted of brake fiuld, at al
tast positions, for wvery pressune cycle? | don't ramembaer the sat-up.
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Regards

Azir.

From: Rabwnon, Anz

Senk Monckay, Fabruary 22 1999 10:26 AM

Tox "Stwve LaRoucha ¢ Ford )'; “Sheve Reimars { Ford )'; *Nomn LoPointe ¢ Ford Y'; “Frad Porter ¢ Ford )
Subject T Doy Somgle

| hava the following disassaentiiod sampiles with ms and | will forward them to Steve L. today pm.
200k Cycies 2 samples

400k Cycies 2 samples

600k Cyclea 2 samplss

728k Cyclea 1 sample { cbasrved lsakege )

300k Cyoles 2 sampioe

Tha will be part of tha llorary o satabiish lab tests ve fleid data.

-

From: Sharpe, Robart

Sent: Monday, Fabruary 22, 1999 7:55 AM

o MeGiurk, Andy: Tedno, Gerard; Dagus, Bryan

Ce: Beringhowuss, Stevan; Rahman, Axz

Suidject: PW: ArBome BExpres

Please find balow shipping Information for the 10 pos of pluiches recetved from Ford (Steve Reimera). Thess unks

to Geary Friday aftemoon. | belleve thess davices will ba used for chutoh loads on switch cycling In

{

| jea want to & Ford Daslership and got an Bustration of the 1980 Lincoln Town Car "Braka pedal and boostar
inatallation” which showa the braka padal swioch {plunger typs} now usad for apsad nontrol deactivation on Linooin
Town Car applications{ficed to C.Douglas). 2 samples of this switoh (@ $4.80/pc sarvics coat) will be availeble on
Monday and forwirded to Attleboro.

Best Regards,
Rob Sharpe

Texas Instruments
Phone (248) 308-572%
Pax (248) 305-5724

reaborpe®ti.com
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T Sharps, Robart . ’

Subjast: AlrBoms Bxpresa

Rob, the shipment that went out Friday to Gerry Terino 3 #8988703750,

Ragards,

Rose

T7 Novi Sales Office

{M8) 308571

From: MeGuik, Ancly

Sant: Friday. February 19. 1999 £21 PM

Tex Sullven, Martha: Boumann, Russ; Bavinghause, Stever: Bokew, Gary

Ce: Rowland, Thomas; Dogue, Bryan; Pechonk Johr Rahman, Axz Dougios. Chanas: Wott,

Jim: Sharpe. Robearf
Subject: FORD CONF CALL OF 2/19

ATTORNEY CLIENT PRIVILEGED COMMUNICATION

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

POFTER)

SUMMARY:
BTEVE REIMERS WAS PREPPED FOR THE FORD EXEC MEETING WITH OUR TEST MATRIX AND

UPDATE.. HE WAS LEANING TOWARDS KAPTON WEAR OUT A8 A KEY CONTRIBUTOR...AND WE HELPED
HIM BALANCE WITH LACK OF KGNITION !N THE AGREED UPON TESTE TO DATE POINTING QUT WE
THOUGHT SOME ELECTRICAL ANOMALY HAD TO BE HAPPENING TO DRIVE K3NITION.

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

THE TEST NUMBER 7 RUN WOQULD BE DONE MONDAY... THIS WAS SET UP AS A TEST TO LEAK POINT OF
SOME 30 UNITS. 18T ONE LEAKED AT 728,000 CYCLES VS 500,000 SPEC. (THERE WILL BE INTEREST IN A
WEIBLAL STATISTIC STATEMENT FROM THIS TESTING {JIM)

TESTING TO CHARACTERIZE WEAR OUT 'STAGES' OF KAFTON TQ CONTINLUE....PRQVIDE FORD PHYSICAL
SAMPLES V1A AZIZ MONDAY.

Poge 18
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THERE WERE QUESTICNS ABOUT THE '93 ECONOLINE HARNESS....SWITCH LOCATION AND ORIENTATION

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

DISCUSSED ABS AND TRACTION CONTROL VEHICLE OFTION PACKAGES AND WILL BE GETTING FORD
INFO ABQUT THIS "SOON

AS WE DISCUESED H20 CONTAMINATED BAAKE FLUIG 1 ASKED IF IT IS A MATTER OF SERVICE RECORD
THAT CAR BRAKE SYSTEMS 'ATTAIN' SUFFICIENT WATER CONTENT TO FREEZE.....UNKNCWN AND NOT
COMMITTED RESPONSE FROM FORD

STEVE B EXPLAINED OUR UNDERSTANDING OF CAUBES OF KAPTON WEAR-OUT ACCELERATION....H20,
STRESS FROM HKGH PRESSURES, STRESS FROM "VACLIUM® OR HYDRAULIC SHOCK, WEAR-OUT FROM
EXCESBIVE CYCLES...THIS LED TO 'DISMISSED’ DISCASEION OF TOWNCAR HYDRALULIC SYSTEM
PRESSURES IN THE TRACTION CONTROL EVENTS WHICH WE POINTED OUT AS A POSSIBLE EXAMPLE OF
A SIGNIFICANT STRESS RISER IN THE SYSTEM

STEVE B EXPLAINED WE WERE NOT SEEING THE POSSIBLITY OF IGNITION OF A SWITCH WITH CLEAN
FLUID.. LEADING TOWARD OUR BELIEF THAT S8OME CONFOUNDING CREATED BY H20 CORROBION OF
THE SWITCH AND/AOR INTERNAL ARM MIGHT BE PATH TO CREATE HIGH RESISTANCE BUT THAT THE
BYSTEM WOULD HAVE TC DRIVE BIGNIFICANT POWER BACK INTO THE SWITCH TOQ.... 8TEVE REIMEAS
WAS NOT "LIBTENING' TO US VERY MUCH AT THIS TIME...

INTERNAL T1 TC-DOS8 FOR ME TO DRIVE:
ASIDE FROM ABOVE ACTIONS...

STEVE B AND | AGREED WE WILL NEED TO CREATE THE SITUATION IN LAST PARAGRAPH AND
DOCLUMENT TO FORD EARLY NEXT WEEK 30 WE COULD FOCUS DOWN TO LIKELY AREAS,

Ti WILL NEED TO EXPAND THE TEST MATRIX TO COVER MANY OF THE ITEMS WE ARE DOING AND GAIN
THE GREDIT THAT WE ARE WORKING IN MANY AREAS

TI NEEDS TO DOCUMENT THE APPROACH TO INCREASED SWITCH LIFE WITH A PLAN WHICH WQULD
INGLUDE OUR POSITION AGAINST POWER ON AT ALL TIMES

| WILL AE-ENGAGE WITH FRED PORTER BY TUEBDAY MORNING UPON HIS RETURN FHOM VACATION

ADTONOTTVE BEMECE AMD CONTEOLE RA MANKIEN
14 poEPET BT N/R 13-05

ATTLERORO, MA 02703

TEL « (BOE} 136-3900

FAE 1 (EOR} 3138-3743

FaEn (B9} 4ET-)T00 PFIN 804-2044
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MeGuirk, Andy

Fridary, February 19, 1999 10:27 AM

Suivan, Moriha; Baurnann, Rus; Bardnghause, Steven; Boker. Gory

Rerwicnd, Thomayw: Dogue, Bryary Pechanis, John: Rahman, Aziz Dougias, Charless Watt, Jim
FORD PRESSURE IN SYSTEM....CYCLES CAO (U)Prezure Tagts

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 TRAGTION 'CONTAOL’ OR, AS [T WAS
CALLED THE "'AUGMENTATION' , MEGHANIAMS ARE FINALLY BENG REVIEWED AS CYCLE
CONTRIBUTOR IN THE S8YSTEM AND THIS FORD NOTE BHOULD MAKE IT A KEY FOCAL POINT BY
LATER TODAY...

ONE CAN SEE THERE ARE A LARGE NUMBER OF PRESBURE AND CYCLE COMBINATIONS IN THIS
SYSTEM INCLUDING SHOCK WAVES AS WELL AS CONTROL WAVES,...MGHT BE THESE SYSTEMS
THAT 'LIMIT" THE WEAR OUT ISSUE TO THIE PLATFORM AND YEARS.

BRIEFALY STATED FOR YOUR REFERENCE BELOW: OUR SWITCH WAS SPECD BY FORD T 'OPERATE’
800,000 CYCLES TO 1480 P8I, AND 'PROCOF (IE, AUN UP TO PREBBURE AND 'STILL’ FUNCTION AFTER
EXPOSURE) TO 3000 P8I, AND 'BURST (IE, NOT RUFTURE DURING 30 SECONDS EXPOSURE) OF 7000
PSl.

P

=

ADTOMOTTUVE SENOCORE AND CONTEOLA OMA MAMEGEN
3 roamsT Pr WSE 20-05

NETLESORG, BA 02TDY

TEL (000 ¥3&-39M

FAX 1 {50H) Ji0-2TiS

I A0 467-3T00 WM 604-2044

" From: Rahmon, Azx

Sani: Frickay. February 19, 1999 8:57 AM

Te: Meieulrk, Andy; Baringhawse, Sheven; Dague. Bryan; Boumann, Rum Sharpe, Robert; Baker, Gary;

Dougian, Cherled

Subjact:  FW: (UPresrs Tow

GAO0OD INFO.

Mome Siewe Relrmen BMIP eimasiliord.com)

Jonk Frickry. Fabruary 19, 1999 813 AM

Tou Az Reshricn, Toscos

Bublaci: {A0Prassye Torm _
fyl... I gave him a copy of your teat plan and asksd what praasura range and fy
aquancy we should ilnptrument for.

Steve Relmers bullding 5 30043

AVT Chamsis E/E Symtem Appilcationns mall drop 5011

39-03285 SREINMERS sxeimaredford. com fax 19-032B& |

**+ Porwarding zote from JJOYCEL --DRENCGO7 03/18/9%9 Ll9:40 +*+
To: ESREIMFRS--DREN0O7
co: FPORTER --DRENOO7

FROM: John Joyoe UEABRT (ITC -05100]
Subk{ect: (U} Prassura Tasta

Page 20
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Scave,

I got your note and will be on vacatlon todrrow through Wednesaday. Here's
tha info,

-'.l.".l- more I think about this, the more I think TRACTION cONTROL sotivation may be

_:.m.- (? GYCLES AND LINE PRESSURES).

T am nok sure of tha order of the things connacksd and that can influsnos

tha low IZrequency swplituds of the wignals. (WE HAVE NDICATED THE P/ LOCATION COULD BEKEY N
THEA |BBLE... MASTER CYLINOER Y8 PROP VALVE MCOUNTING BfSMG ONE POINT | HAVE TRIED TO MAKE CLEAR) Buk the
ghort answar in to lostrurant for 0-250 Bar and qampla at 1 kHz or more.

dince I'm mot wure of whare the prasyors switch 1 hydraulically connacted
I'1l give you pressures at nodss and gcates I do mow. worst case for

ths switah would ba to e connected betwasn the ECU and the
valva ., 'Ih:l.El; whare I think it is.

Thip is the low freaquancy conponent of tha signal, I’11 talk about tha
high-frequency compongot furthar down.

¥C - ECU NUDE

Maximum Prassurs - ~175 Bar {1 BAF I8 14.5 PSI 2837 P8

Achieved by gatting maximum vesuum (high revring angine and auddanly cloge
throttla} then starding on the pedal a8 hard ag you can, I don't remember

this numbsr very well it might ba as low as ~130 or as high as 220 (31801 P3l). It
alao

dependa on your leg strsngth. Thim typa of pressurs is VERY RARE at this

noda, For thism car, tha Ariver will typically apply <10 bar and vary marely
axcead 50 bar.

OO - BROP VALVE NODE
Standing 5till - Saoe A HC predEura - seb above.

ARS8 Mexioan - ~110 Bar {1585 PSI)

Thie iz achisved by loading to GUN and perforning ar ABE Stop, you may find
that you are pedal effort limited, not limited by ABS control. It‘s pastty
rara to get this high of pressurs ino this neda.

TCY Maximm - ~180 Bar{2810 P8I

Thig ig a good ospdlidste. On this vehicles bacatios the B had t=o pomp
threugh the prop valwe to 4o the brakes-omly tractics ocmtrol, the Dredsuces
omdng out of =ha BCT got very high. The Frassura relisf valve on the pump
VERY OFTEN dictated the peak prassure which could be developed - not the
aentrol - pue amothar wvay, bacause the pressurs at rhe rear Lhrake nad to
reptrain the entire powertrain (oo angine interventicon) and push through

8 pTop valve, it was oftan poasibla to drive through the TC - tha sngine
could overpowsr the boakes, evan though vary high praasuras weras baing
geanerated at tha HCUY. The nolge during TC activaticn in thapa applications
wil Tazy depandent upon tha predsurs relisf valve opening point. So tha
pressure rallef vilve valus got changed a few timag cver the ysaxs an
parforpance was sacrificed for MOSEVIBRATIONHARBHNESS. Alwso tha tolaranca on
the prassura

relisf walves was falxrly large - & total of 40 baxr, at that time I balieva.
The prasmurae ralief valve prazsurs might be anywhere froam %0 to 180 bar
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dapanding on part-to-part variation and the design generaticn that was
agreed upon.

You can achisve this saslesat by getting the reay wheels off the gzound

and putting the car in 4drive. Get into the throttle hard, but not so hard
that you drive sut of first gear or feater than ~15 mph. If you maintain
thie for a whils, the thermal model to protect the resar linings will

digabls the Traction Contrel. ¥You will then nead to walt for them to

cool, befora the funsticn wil) be reasnablad. You can dramatically accalarate
tha coaling tima by cruising [without braking} at mbout 40 mph.

Typioal arivers oun EEII:‘H get high pragmures (2610 PSI)

in Ehis mode.

FROF VALVE - REAR BRAKE NODX
ABH Maximom Pressure ~7( Bar
Load to AROSE VEHICLEWENIHT and perforn an ABS stop at maximum pedal effort.

TCE Mawimim Pragaurs -100 Bar
Thin pressurs level 18 strongly dependent upon the pressurs Isllaf valve
lavel - ame abowe.

Standing Still
Some as ABS NMaxlmar Presgura

High Fragquengy Content

The high frequency content has two parts. IF you are DOLE in AR5 or Traceion
Cemtrol there ie practicelly mo high frequency ocotsnt - the pressure iz
modulated at <10 He. This i basically lindced by Booster responss tloes

atd hydraulic daspening in the ABS oriflcaes.

High Frequency Content Dus To Control
During ASH/TC eventa the Drussure is changed in quick steps(CYCLEST).

Typically
1t will increase by ~10 Bar inn & few milliseconds, «nd this type of

change ovours about every 100mw. The pressure will decrsase By about

20 Bar avery 300 ma. There can be guite & bic af variatian in chese

numbers, butc those are practy typical. {(Actually the rumbwrs I assigned

ware for ARS, mmp Tincresse®' mnd "dscrsase" for TRACTION cONTROL accivacion.}

High Fregquency Cohtent Due to Bhook Waves

This is & sscondary effect from the comtrol, Senerally it 1s worst righc
at tha outlet of tha HCUII. It im dampened and dissipated the furthar yon
get from tha HCJ. The shock wave im generated from the cyclical pulaing
of the pump ai well as the sudden changed in prefaure whin a golavoid

valve is anappsd opsn or ahuc.

The amplitude of this (Foak waves)oan be really bilg - r haven't
looksd at it in this generation umit for a few yearw. but I think it’s about 30 Bar

peak-paak {726 PEl)
right at tha HCU, It will fall off as you move further awey from che HCU,

The frequenicy is pretty high and I think some componants ara aboye tha I kHz
leval, but you can get A vary good ides of tha disturbances by sampling
at ~=1KkHz. .

Regarda,
John Joyce
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PFrom: Rahmon, Azz

Sent: Friday. Februcry 19, 1999 1235 PM

o ‘Stove Relmers ( Ford )’

Ceon McGuirk, Andy; Dague, Bryan; Sharpa, Robert: Beringhousa, Steven; Boumann, Rysa
subject: Teat Plon Lipdate

Thia s the updaiad teat plan for your mesating this afternoon. Fisase acd tha datalla of the S0Amp test we did at AVT
[mat weslc

Andy MoGuirk will be caling you today afemoon batwaen 1 and 1,30 1o go over the test reaults and any other
Information you may need for your mesting.

The spark tests ( ohuioh kaads ) have not bean Includad aa of yet Iy this mairix. e will work them in once we get the

Regards
Azlr.
Dogue, Byan
From: Mcizulk, Andy
Seni: Friday, Fabrucry 19, 1999 1044 AM
To: - Dogue, Bryary Walt, Jimy Bainghalae, Steven
Ce: Rabhmaon, Azz Baurnonn, Russ; Pachonls, John
Subject: MATERIAL FOR ATIZ
imporance:  High
Poge
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AZIZ WILL COME INTO THE PLANT BATURDAY TO PICK UP FOLLOWING [TEMS:

SAMPLES OF P/E FROM THE KAPTON CHARACTERIZATION TESTING WE HAVE DONE HERE {(PROVIDER
FORD THE 'SAME’ BAMPLES WE HAVE COLLECTED FROM THE "EVERY 200,000K™ CYCLE TEST TO
CHARATERIZE WEAR STATES.

------------ BRYAN AND STEVE, PLE CODRDINATE THESE INTO AZ1Z OFFICE FOR HIS PICK UP

OFFSET KEYWAY CONNECTOR TO FIT THE PRESSURE SWITCHES WE ARE ALL TALKING
ABOUT....PRESSURE TESTER HAS WRONG (7) CONNECTOR AND NEEDS RIGHT CONNECTOR HARNESS
............ BRYAN AND STEVE, FL3 CODRDINATE INTO AZIZ OFFICE FOR HIS PCK UP

"CORRECT' PRESSUAR FITTING TO CONNECT INTO PRESAUAE STATION AND INTO SWITCH QUICK

CONNECT.
............ BRAYAN AND ETEVE AND JIM WATT, PLB COORDINATE INTO AZIZ'S OFFICE FOR SAT PICKUP

IF THERE ARE ANY QUEBTIONS, PAGE AZIZ BEFORE NOON TODAY............ JIMWATT, PLS HOVER' OVER
THIS TO ASSURE IT HAPPENS

A

AMTEIOTTVE SENEGAE AND CONTRCLE (WA MANTES
34 FONRST o7 WA 1)-05

ATTLERORG, MA a7E3

TEL . (304} 236-3030

FAX 1 (508} J34-37485

PO (00} 4ET7-3700 PN SO4-1044

Dogue, bryan

Fom: MeGLUIrk. Andy

Sont Friday. February 19, 1999 10:27 AM

Tex Sulivon, Marihay Boumann, Russ; Baringhaute, Steven; Balaw, Gary

Cox Rowland, Thomas Dague, Bryare Pechonls, Jolhry; Rahman, Azlz; Dougios. Cherles; Watt, Jim
Subject: FORD PRESSURE (N SYETEM,...CYCLES C/O (U)Prassure Tasts

ATTORNEY CLIENT PRIVILEGED COMMUNICATION

| HAVE BRIEFLY REYIEWED AND BOLD NOTED SEVERAL AREAS (A9 WELL AQ ADDED BLUE NOTES FOR

FOR OUR FIRGT CONSIDERATION. SEEMS THE TRACTION "CONTROL OR, AB IT WAS CALLED
THE "AUGMENTATION' , MECHANIEMS ARE FINALLY BEING REVIEWED AS CYCLE CONTRIBUTOR N THE
SYSTEM AND THIS FORD NOTE SHOULD MAKE 1T A KEY FOCAL POINT BY LATER TODAY...

ONE CAN SEE THERE ARE A LARGE NUMBER OF PRESSURE AND CYCLE COMBINATIONS iN THIS 8YSTEM
INCLUDING SHOCK WAVER A8 WELL AS CONTROL WAVES,.. MIGHT BE THESE SYSTEMS THAT 'LIMIT’ THE
WEAR OUT ISSUE TO THIS PLATFORM AMD YEARS.

BRIEFLY STATED FOR YOUR REFERENCE BELOW; OUR BWITCH WAS 8PEC’'D BY FORD TO "OPERATE

500,000 CYCLER TO 1450 P8I, AND 'PRCOF {IE, RUN UP TO PRESSLURE AND 'STILL' FUNCTION AFTER
EXPOSURE} TO 2000 PE1, AND 'BURST (IE, NOT RUPTURE DURING 30 SECONDS EXPOSURE) OF 7000 P3L.
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Ao PTVE DMl Al OTROLE CRA MkcEm
34 FOREDT 5T M/F 21-0%

ATTLERCRD, MA 02T

THL 2 (300) 23§-2000

FAE ¢ 110B] 33§-3745

PRGE: [400) 487-1700 FIN S04-2044

From: Rohmaon, Azz

Sert: Fday, February 19, 1999 8:57 AM

To: Mo, Ancly; Baringhoue, Stever: Dogase, Bryan; Bayumemn, Rust; Shevpe, Robert; Baker, Gary:
Caugicy, Chares

Subject: PW: (LFretiLrs Tewly

GO00 NFO.

Frome Stave Reime BMTF Treimarsifond.com)

Bant: Fricay. Fabracry 19, 1900 §:13 AM

Te: Azl pahmen, Texma

Subject Predaure Todls

fyld... I gave him a copy of your test plan and asked what pressura rangs and fr

ecuency wa ahould inatrument for.

Steva Raiiwrs building 5 30043

AVT Chagsle E/E Syatam Applicacicns mail d&xop 5011

319-032686 SREIMBERE sreimersiicrd.con fax 3903386 >

ik Paprymrding aote from JJTOYCElL --DRENOOT 02/18/99 19:40 *+*

To: SRETMERS--DRENODT
cc: FPORTER --DRENDOD?

FROM: John Joycoe UBART (I -05:00)
Subject: (UlPreosure Taste

Stewve,

I got yvour note and will bs on vacetion tamorrow through wadnasday. Hera's
tha infa,

The more I think wbont this, the more T think TRACTION cONTAOL sotivatlion may be the
sachaniss {7 CYCLES AND LINE PRESEURES}.

I am not pure of the opder of the things connected and that onn inflnsnce
tha low frsquency saplitudes of the sigsals . (WEHAVE NDICATED THE P8 LOCATION GOLRD BE KEY N
THIS IBELE . MABTER CYLINDER V8 PROP YALVE MOUNTING BENMG ONE POINT | HAYE THIED TOMAKE CLEAR] But the

short enswar ip bEo instrument for 0-250 Bar and sanmple ac 1 kHz or more.

Since X's not sure of vhare tha prassure switoh is hydraulically conascted
I'll give you preasurss at nodes and atatea I do know. worst case for

tha switch would ba to Be domtected bBetween the HCU and the prop valve
¢« which|s wheye I think it ias.

This is tha low frequency cofiponent of tha sigrwel, Ill talk about tha
high-frequisncy companent furthar doom.
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NC - HOU NODR

Mawimmn Pressures - -175 Bar [1 DAR IS 14.5PSl, 2537 PRI

Achieved by getting maxisum vacuum {high revving engine and suddenly clame

throttle) then standing on the pedal as hard ag vou can. T don't remsmbar

this mumbar very wall it might ke as low ag -130 oz as high ap 220 31801 PSIl). It alaso
depande on your leg strangth. This type of pressure iz VEEY RARE &t this

nods. Pfor this car, the driver will typically apply <20 bar mnd vary rarely

wxceed 50 bar,

HCU - FROF VALVE NCDE
Standing Still ~ Same a8 ¥C pregsuys - =88 &bomi.

ARSI Maximm - ~-110 Bar {158G PSl)

Thig ia achisved by loading to OWW and perforiing an ABS stap, you may Eind
that vou are padal affort limited, not limited by ABS conkral. It&’a pretty
rara to mat this high of presaura in this modas,

T8 Maxlmem - <180 Bar{2810 P8I}

This iz a good candidabs. On this vehicla becauss the BEY had ko pump
tlxough the prop valve to do the brakew-snly treaction sonbyel, the prediures
ooming ont of tha NOU got very high. The préssure relisf valva on tha pump
VERY OFTEN dictated the paak pragsura which could ba developad = not tha
control - put anothar way. becauss the prespura at tha rear brake had ta
rastrain the antire powartrain {no engins intervention) and puah through

& prop valve, 1t was often poasibla to drive through the TC - the sngine
could ovarpowaer the hrakes, even though very high presgures were being
ganarated at ths U, Tha noise during TC activation in these applications
wag vary dspanfsnt vpon tha pressure rulisf valwve opening point. So tha
prasgure ralief wmlve walus got changed a few timas over the ysars ana
performance wam sacrificed for NOISE VIBRATIONHARBHMESS. Also the rolerance on the
preasurs

rolisf valves was falrly large - & total of 40 bar, at that tima I bellave,
The pressurs raliaf valve pragpmure might ba aoywhere from S0 to 180 bar
depending on part-to-part variation and the design generatlon that was

agraed upon.

You can Achieva this sasiest by gatting the rear whaels off the ground

and putting tke car in drive. Get into the thyottle hard, buc not ma bhard
chat you drive out of Eirst gmar or fapter than -1% mph. If you maintain
this for a while., tha thermal modsl to protact the rsar linings will

dipable tha Trastion Contral. You will then nesd to walt for tham to

cocl, befcre tha functico will ba reapabled. You can dramatically accelacats
the cooling time by crulsing (without breking) at about 40 aph,

Typloal acivers can l‘.ﬂ!lll.‘tlz get high presmures (26810 PEI)
in this moda.

FROP VALVE - REAR BRAKE NCODE
ABS Maximum Praessurs -~70 Bar
Load to GROSS vEHICLEREIGHT and perform st ABH stop ab maximm psdal effort.

TCH Haximm Prassuré ~100 Bar
This pressurs level is strongly dapendant upon the prassurs relisef valve
leval - asa above.

Standing Btil]l
Sarm as ABE Xaximm Prsasurs
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High Prequency Content

The high frequency content has two parts. If you are BOE in AR or Tractien
Control there is practically =ne high Zxegquency comtsnt - the pregaurs is
modulated at <10 Hx. Thims ig basically limited by Booster reaponsa times

and hydraulic dampening in the ARS orifices,

High Freguenoy Contant Dus To Contzrol

During :as;-m avents the prassure 1ls changed I1n quiok stwps{CYCLES?).
Typloally

it will incraass by ~10 Bar ip a few milliseccods, and this eyps of

nhangs oscours about avery l00ms. The pressurs will decrsasa by about

20 Bar every 300 ma. There can ba quits a blt of variacion in theme

rupbhars, but those sre pretty typleal. (Actually the numbers I assigned

wers for ABS, swap "inczeass®" apnd "devrsass” for TAACTION cONTROL actlivation.)

High Frequency Content Dus to Ehook Waves

This 18 & mecondary effect from the control. Genarally it is worat xight
At tha cutlet of tha HCU. It is dampened mnd dissipated ths furthar you
get from the HCU. The shock wave ls generated from the cyclical pulaing
of thy pump as wall as the suddan chengese in pressure when & solasnoid

valve is snapped cpaen or ghut .

The axmplitude of this (sock wavesiCan be really bilg - 1 haven'c
lookad at it in this generation undit for a few yesrs, but I think it s about 50 Baxw

paak-pank (725 PEL )
right at the BCU. It will fall off & you move further away from the HIU.

The freguancy le pretty high and I think sose components are above the 1 kiz
level, buc you can gac a vary good idea of the disturbances by sampling

ar -1kHxz.

Ragaxds,

John Joycoa

Dogus, 8ryan

Fronm: Rahman, Axz

Sant Friday, February 19, 1999 B:67 AM

To: McGulre, Andy; Baringhauss, Stevery Dogue. Bryan; Baurmnann, Rus; Sharpe, Robert; Baker,

Subjeck: FW: {U)Premero Tast

QOO0 INFO.

Frome Bleva

bent Friday, Febnsary 19, 1999 8:13 AM
Tex Azir Rainmon, Texos

e (U Pramwre Tars
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fyi... I gave hin & copy of your test plan and asked what pressura range mod fr
agquexcy wa should lustrnomnt for.

Stava Reloexs bullding 5 30043
AVT Chassis B/E System Applicetions mall drop 5011
39-032%8 BREIMERS arsimerggfoyrd. cam fax 39-032B6 i

*a: Forwarding note from JIOYCEY --DREKOO7 02718799 19:4] #we

Ta: SREIMERS-~DRENOOT
wc: FPORTER --DRENOO7

FROM: Jolm Jayce USART (LTS -053:00]
Subdect: (U] Presqure Tastn

Sceva,

I got your note and will ba on vacation tomorrow through Wednesdsy. Heze's
tha info.

The moze I think akout thim, the more I think' N activation may be the
aschanigm,

I am not sure of thae order of the things connected and chat can influance
the low Frsguency amplicuds of the signale. PBut the short anewsr Lla to
instrumant for $-250 Bar and pamples st 1 kHa o more.

Since I'm not surs of whers the pressure ewltch 18 hydraullcally connactad
I'll give you pressures at nodss and gtates I do know, The worat case for
tha swltcoh would ha to be connactsd batwesn the HCU and ths prop valva, which
is where I think it ims.

This is the low Erwquency companent of the sigoal, I°1l talk about the
high-frequancy componant forthar down,

N - HCI MODE

Kaxliomin Pramsures - ~173% Bar

Achisved by gatting maximmm vacuum {high reveing angins apnd suddanly clofs
thratils) then atanding on the padal as hard a8 you can. I don't remamber
this number very well 1t might e ag low ag ~130 or aw high ag 230. It also
dapands on your leg strength, This typw of pressure is VERY RARE at this
node. For this car, the driver will typically apply «20 bar and vary rarely
seoeed 50 bar,

HCU - PROP VALVE RODE
Standing 8til]l - Sana am HC pressura - ssa abova,

ABS Maxiwum - ~110 Bar

Thix ig achieved by lcading to GVNW and performing an ABS stop, yuu may find
that you ara padal affort lipited, not limited by ABS contrsl. It's pratty
rare ta gat this high of pressurs in this nods,

™8 Mawiwum - ~180 Bar
This 15 a good candidats. On this vehicla becauss the BCT had to pump

through the prop valve to do the brakes-cmly tractlon contral, tha pressures
coming out of tha BT got wary high. The preasurs relisf walva on the pump
VERY OFTEN dictatsd the psak pressurs which could bs davelopsd - not the
contral - put ancther way, becauss tha pressurs at the rear brake had to
restrain the entive powsrtrain (1o engine intervention) and push threugh

& prop valve, it was oftsn pospibla to dyive through tha ¢ - the angins
could gverpowar the brakes., sven though very high pressures wers belng
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generated at the HCU. The noisa duriag 7C activation in thass applicatians
wan very depandent upon the pressure relisf valva gpening point. So the
pressura rellief valve valus got changed a few tines over tha ysars as
parformance was gacrificed for ¥NVH. Alsg the tolerance on the prassurs
relinf mlves ware fairly large - a total of 40 bar, at that tima I belisve.
Tha pressurs ralis? valve pressure sight ba anywhare from 90 to 160 bar
depanding #n part-to-part variatioa and the deaign genaratien that wea

agread upon.

You can achisve this saslest by getting the rear whesls off the ground

and putting the car in drive. Get inke the throtitle hard, but aot so hard
that you drive cut of first gear or faeter than ~15 mph. If you maintain
this for a while, tha thermal modsl to protect the rsar linings will

disable the Traction Control. You will then need to wait for them te

cool, before the funstiof will be ragnabled. You can dramatigally accelarata
tha zaoling timg by cruising {without Braking) at about 40 mph.

Typical drivers can rsgularly get high preasursas in this moda.

FROF VALVE = REAR ERANE NDDE

ARS Maximmm Prassmira ~T0 Bar

Load to GUW and perform an ABY stop at maxlmum padal sifozt.
TS Maximum Freasurs -100 Bar ’

Ehillp:nnm leavel is etrohgly dependent upon the pregsurs rallef valve
el - sew

Standing Still
Sapwe as ABE Maximom Pragputa

Righ Pregquangy Content
The high frequency content has twe partsa. If you are not in ABS or Traction

Contrel thera is practically no high fZrequency content - the presaure is
moydulated at «1f Hz. This i=m bagically limited by Boocater responsa times
and hydraulic dampaning in the ARS orlifices.

High Prequency Contsnt 'ue To Control

During ABES/TC eveats the prepmsure la changed in quick stepa. Typloally
it will incceass by ~10 Bar in w few nllliseconds, s this type of
change occurs about svery lidms. The pressurs will dscreass by about
20 Bay gvery 300 mu. Thera can be quite a bit of variation in thass
numbars, but thoms are pratty typlcal. (Actually the nunbete I assigoesd
wara for ABS, swap “increase"” and *decreass” Icr TC activetion.}

High PFrequency Content Pus to Shock wavas

This is & sacondary effect from tha control. GCearally it 18 worsk right
at the outlat of tha HCU. It ig dampenad and dissipated the furcthar you
gat from tha HCU. Tha shock wave is gensrated from the cyélical pulaing
of the pump as well ar tha snuiden changes io pressure when a golenaid
valva is snapped spen or mbut,

The sxplitude of this can be really big - I haven’t looked at it in this
ganaration unlt for a few ysars, but T think it's about 50 Bar paak-peak
right at the BCU. It will fall off as vou move Further aswy £rom the HCU.

The frequancy ig pratty high and I think some corponanta ars abova tha 1 kiz
level, but you can get A vary good idesa of che disturbances by sampling
at -lkHz.

Ragards,
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John Joyca

:

Beringhouse, Steven

Friday, February 19, 1999 700 AM
Dagua, Bryan

FW: Brake Prassune Switch Test Log.ade

Rohman, At
Tuaciay, February 164, 1995 508 PM

Froct Poster { Ford 37! *Momn LaPoinie ( Ford ¥ "Sove LoRouche { Ford ) *Showae Relmen ( Ford Y
Bevinghause, Sheven: Dagus. Bryan: MeGUr Andy: Baumann. Ruse Shampe. Robart

Braip Premre Sutich Teg Log.d

This i & first pase st the tost log we can use 10 track our teets and 10 UpdAte the cone TAm on Wednesday meetings.
Fleass review/addieditcommant.

Thanka

Azlz,

Dogue, Bryon

Fromc Boringhouse, Steven

Sani; Fridcay. February 19, 1999 4:48 AM

T Dague, Bryon

Subject PW: Ford ovenrdaw.... 2/18 telacon Update

Frome MoGulie Ancly

Sai- Thursday. Febraary 15 990 A.44 Phi

T Sulvon. Marind; Rowkand, Thama Baumann, Rusl; B, Gory
("3 Baring houss, Steveny Pachonis, John; Rohman, Adr; Borioah, Bols; Shampe, Robert: Dougias, Charies Hopkine, AL
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Subjeck Ford cremnviow.... 2718 telscon Updahe

attomay client privileged communication

BELOW ARE MINUTEE FROM MY TELECON WITH STEVE REIMERS OF FORD AND AZ)Z RAHMAN FROM
218

REVIEWED FORDS ANALYSIS SPREADSHEET AND SWITCH BACKLOG:

SUGGESTED PRIORITY OF SWITCHES FOR ANALYSIS PER OUR INTEANAL MEETING.... DISCCVERED
SEVERAL OF THE '? DATE CODES ARE IN SOME STAGE QOF DISASSEMBLY {NOT CORRCDED CRIMP
RINGS AS WE THOUGHT) AND FORM WILL BE UPDATED TQ SHOW STATE....AGREED THAT PRIORITY
SHOULD BE HIGH NILE TOWNCARS FOLLOWED BY HIGH MILE CROWN-VICYGRAND MARQ WITH SOME
LOW MILE BASELINES. ALSD AGREED TO REVIEW 'CORROSION® LINITS FIRST IF EXTERMNAL
CORROBION WAS VISIBLE. MADE POINT TC TRACK ARS AND TRACTION CONTRCL

WE AGREED THAT THE FORD EVALUATION PROCESS WAS OKAY TO USE

REVIEWEL "SCIENCE FAIR’ EXPERIMENTS RESULTS

FORD REQUESTED UPDATE TO TEEBT LOG FIRST THING FRIDAY FOR Tl TESTE NUMBER 1,2,64,7,8,10
TO INCLUDE FINAL OBSERVATIONE WITH DETAIL LIKE "WAS THERE INTERNAL BLACK CORROSION
AFTER CYCLE TESTS AT TEMP ETC. THIS WILL BE USED TO SHOW EXECS THAT WE ARE MOVING
FORWARD. WHILE IN THE CONTEXT OF VARIOUS ELECTRICAL OVERPOWER TESTS BTEVE BTATED
"THE BWITCH BY [TSELF I8 NOT ENQUGH TO "'UGHT' UP* AND EXPANDED *IT SEEMS TO NEED A
SPARK" WHICH THEN LED TO DIALOGUE ABOUT 'SPARK” BASED TESTS.

FORD REQUESTED WE ADD TESTS 12,13,14 TO BE “ES" TYFE (107 DEG C AMBIENT, 135 DEG C FLUID,
PREBSURE CYCLINQ} INDUCTIVE TEBTE OF SWITCHES WITH "HIAH" CURRENT {AS MUCH AS WE CAN
GET THRAU THE INDUCTORS WITHOUT SATURATION) WITH 12 'CLEAN AND EMPTY", 13 ‘CLEAN BRAKE
FLUID FILLETY, AND 14 "CONTAMINATED BRAKE FLUID FILLELY. SEEMS LIKE THEY ARE TELLING US
THAT THERE I8 A "SNEAK' CIRCUIT IN HERE SOMEPLAGE THAT CAN AFFECT SWITCH ELECTRIGALLY
{FORD WILL SUPPLY SEVERAL SERVO MOTORS TO ACT AS LOADS).

FORD ALSO REQUESTED TQ THE EXTENT POSSIBLE' THAT WE USE THE FORD EVALUATION
CAIMEAIA TD CHARACTERIZE SWITCHES AFTER TESTING... PROVIDING A BASELINE OF DATA FAOM
SWITCH "CADAVERS" FOR USE IN COMPARING TO FIELD RETURNS.

STEVE BEAINGHAUSE AND | WILL REVIEW THESE FORD AEQUESTS FOR RESOLUTION
UNDERSTAND FORD'S DATA ABOUT AB$ {C/0 TEVES) AND PROP VALYVE PRESSURE TRACES
CONTINUED TO PUEH FOR THI8.... | THINK OUR PRIVATE PLAN TO GO UNDERSTAND PRESSURE IN
DIFFERENT FORD SYSTEM LOCATIONS {MASTER CYLINDER UPSTREAM OF ABS AND TRACTION

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

DATA FROM DOW CAD FORD ABOUT BRAKE FLUID AS IT RELATES TO RRES

DOW VISITING FORD MONDAY AND SHOULD HAVE DATA TO FORD WEDS NEXT WEEK (SLOW 1)
KAPTON (FROM FORD)

FOAD THINKS WE HAVE COMMITTED T CONTACTING DUPONT HERE..... HAVE WE 77
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UNDERATAND BRAKE SWITCH AND KAPTCN WEAROUT WITH ANCTHER FORD PLATFORM;

FORD STAY3 FOCUSED ON THE TOWNCAR AND CRAOWN-VICAARAND-MARQ PLATFORM...ND PLANS
HERE. QUR PRIVATE PLANE TO COLLECT SAME 18 VALUABLE FOR UL TIMATE USE IN THE FORD
GRANDER I33UE OF OTHER PLATFORMS

DISCUSEED THE POTANTIAL BAAKE PEDAL POSITION AND OTHER 'SOLUTIONS' :

FORD STATED THAT THIS SOLUTION WAS A TEMPORARY® 'CONTAINMENT' AND ACKNOWLEDGED
THIG SOLUTION WOULD BE POWERED AT ALL TIMES AND THAT IF EVENTS ARE NOT UNDERSTOOD A
TOTAL SOLUTION WAS NOT CLEAR., THIS I8 FORD'S PRIMARY PATH FOR APRIL 14TH "SOLUTION.

FORD ALS0Q STATED THEY STILL WANT US TO INVENT A HIGH CYCLE SWITCH PACKAGE FOR THIB
APPLICATION AS THE LONGER TERM SOLUTION. WE WILL NEED TO GO ON THE RECORD OF OUR
NO-POWER-ALL-TIMES CRITERIA AS WELL A8 REALIZE THE FORD ORGANIZATION DOES NOT YET
UNDEASTAND CYCGLE Oft CHEMICAL RESISTANGE GOALS. | WILL REVIEW THIS WITH STEVE
BERINGHALISE AND TOM ROWLAND.

MMOUTIVE SRS AT SOalTROE (eh XA
34 FORTFT FT K3 13-05

Page 32
TI-NHTSA 018638



ATTLIRING, M 02703
L« [E00) 236=-300Q
FAX 1 {500 216-1T4B
i (O00) AET-3700 POM GD4-2044

McGuirk, Andy

Thumday, Fabracry 18, 1999 9:52 AM

Sullvan, Martha: Rowland, Thomos Baumann, Russ; Baker, Sary

Sainghause. Stevan: Bechonk, John: Rahmen, Aziz Bariosh, Bob
Ford ovandew.... 2/18 "status’ Updoie

attorney cllent privileged communioation

Fard has sean switoh ‘wear out’ In ssveral sampes whers brake fluid is belleved to have Igaked Inlg the
switch cavily (totel of 7 ewtiches 'analyzed' ko "ocmplote acisniific conclusions’ fram 1 P/S thermal event, 3
undethood thermal events, 2 cruiss Inops and 1 referencs), thera are 24 swiichss awaliing analysls at Ford,
and In fact a faster paoed analyais acheme Is under review at Ford In onder to waork thru thie backing. Steve,
g2 we recommand this approach?...late raapond ASAP)

Ford s concluded the Town Car Lnderhood firs and thermal avent and therme) anormaly higtory {my 827

and my 937) [s comprizsd of:
148 total events...brolen down by Ford aa follows

i

127 unknown causea

{7 potendlal other causes

8 pressurs switch OELBES... .........coceeeee. or said a differert way, Ford might sary that /3 Ia the number
one known cause

another out at-thia..........breken down by Ford
108 svanis sintus unknown
N svente with englne of

® sventa with angine on................. or sald a differant way, Ford might aay ergine on/ofl has Iitie
offect........

Ford'a executive eam has seisbiished = plan to achisve root ceuse phase by Maroh 3rd.

Wa hellove Ford hae cbtained a hvg manth “window' from NHTSA.... April 14th 'public dieclowurs’ plan

Ford's exacutive team seams to be frusirated by the inabiRty to get 1o root osues....to tum ondolf by the
‘sciance falr’ type tauting being done et both Tl end Ford to orsate the issus

¥a have presentad the concept of de-power of the P/S aa a coantalnment machaniem....the Ford 1st ing
peopie do not saem to be moving toward thie....more Friday

We have also preseriied the concept of the poasible application of the APT e a contalnment
mechanism...|lts movement hane too.

Ford's ourrsnt thought seama to be thut ihe prefirred containment salution might be to replace ths B/8
with a Braks Pedal position ssneor as I3 on-board the "98 Town Car. Looks llke first Bne follics wre focused
herg....seams lke Ford 1t Ene guys da net want to ‘tap’ into brake lines in the fulura?

Ford continuas 10 move slowly.... 1o Dow ar Dupent or Teves Involvemsnt ‘results’ yet....seems ke
thay're atll fixing 1c get ready
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Fard'a Fred Porter (my primary oortrot) i on vecation and | am meking plane to cannact with his ‘actee’
glthar late toddy ('s out 1) or Tt tomovrow to discuss and direct soma of thesa paints. | will publish &
'vlan’ memo sarly aftemoon today.

TEL : {508) 216-3020
FAX  {EOR) 21E-3748
Faix: (300) 487-3705 PIN G04-204d

Fome  Robman Aziz
“Sent  Wiadnesdoy. Februcry 17, 7999 &16 PM

T Barrghaose. Steven: Dogue, Bryvary MeSulk, Andy: Baunann, Rusy; Shoroe, Robert
Subject 2117 Updane

Mein event: 2P oore tsam meating. Highfights:

-Hmmun Brown aglisted thet Dow hes nol shown up yet. Wil probably get them on board tomormow
or Friday.

- Exe0. masting at 4.pm Friday. T1 not invited. Wil presant teat plan { oopy with Stave B. ).

- Ford team In DC today at NHTAA, asking for two montha for publio aotion.

- Peopla sinpriaad that on-vehiale charmctartration has not yet occurrad. Lears providad on expaditing this.
- Incraasing tempo on Qatting mora parts baak for analysis.

~ Re-ampheatred need to siudy warranty data mane olosely for trending, arx epecial cavess.

- Ingreasing spaculation thet pure heat e not sufficlent to igniie. Noed spark.

= Wi present brake pedal position seneor to execs as posalble containmend

Two isats sonductad today at AVT laba:

- Pasead about 54 Ampe at about 1V, through swiich terminala, no flukd, Temp In connector araa Increased
to about 162 F bafore syatem went open circuit. Dissection revealad spring arm deformad and twisked awey
from stationary. Will have pleturse EXTIOITOW.

- Pagsad ahout 50 Amga at about 1V through switch teeminals, with switch based filled with approx 50%
Brake Fluid, 0% salt waler. Tamp i1 connector anss Inpreasad to abaut Z70 F and stayed thars. Mo amoke
Qr ignition. Ciesaction revealed apving arm deloarmed. Plotures tomomow.

Wi set up callbredion statlon in Cantral Lab tomorrow.

= Wil be retming to MA Friday 2pm flight.Later flighta not avalebls bscause of vacation week. Per Steve
B.’s input, will plan to retum naxt week
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Azlz,
Dague Bryan
From: Rahman, Azz
Sent: Thurscleny. Feloruary 18, 1999 12:45 PM
To: 'Frecl Porter { Ford ) ‘Norm LaPainte { Ford )’ "Steve LaRouche ( Ford ) “Steve Reimers { Ford
}!
o Baringhause, Steven: Dague, Bryary Baumann, Rust; McGulrk, Andy; Sharpe, Robert
Subject: Switch Log and Eval. Proacedure

Updated as ol 218/88. Thans wara some awhches from tha initial 24 switch survey that wara cpanad up at AVT and
the tag and swiich parts wane not kapt togather. | have noted this in the log.

Sinca the tag numbers for every (ncoming shipmant atart from 1, | suggest we uss VIN number to track the
databesa. Thia will uniqualy iderttily the wwitch,

| suggest thal the switch anefysia prority be an follows:

- Switohaa from undarhood fives, which hava not been sevensly damaged
- Switchse from Town Care, starting by higheat milsage and deacanding
Enhh-ﬂumcvwﬂlﬁ.Muhth_tnﬂm- and descendng
= Sevarely camaged swilches from undarhood fives

= Disassambind switchas, with suspeat paparwork trail

| think we are closing In on finalizing the log fonmat and the evaluation proceduras. | belleve that these are good
enough for us to start using thewn for deta entry.

In order to reduce confusion, | will plan on updating the log onos a waelk. Pleass delete the sarier versions, 3o that
you have only ons latest copy.

Plaase comment,
Thanks
Azlz
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:

From: Baringhouss, Steven
Sent: Theasdlay, Febiuary 18, 1999 7:21 AM
Tox Hopldre, Al
Ce; Douglos, Charles; Rahman, Aztz; Baker, Gary; Baurnann, Russ: Dagua, Bryan: MoGukie, Andly
Subject: RE: Comrashity of Brake Fiuld/Water Mbdures on Bram
Atomay-cllant priviaged communication
Al

We were hoping 1o get that info from Azlr through Fard. Ford sesmm aiow to connect with Dow. ‘We will puraua
the Info from our snd.

Steve
Fron Hopidra, AL
$ank Weadnexoy, Felruary 17, 1999 4:08 PM
Tex Baringhouee, Sievan
e 2 Gougka, Chcrles: Ratvmon, Azl Boker, Gary; Baumann, Ruat Dogue, Bryon; MoGurk, Andy

Subject  Comosivity of Brake Fuld/Water Mbdures on Brom
Attormey-cliant priviiaged communioation

Dague, Bryon

From: Rahman, Azz

Sent: Weadnasday, February 17, 1999 &14 PM

To: Beringhause, Stevery Dague, Bryars MoGuirk, Andy: Baumann, Rues: 3harpse, Robert

Subject: 2/17 Updete

kgl svent 2P cora team maeting. Highlights:

- Manager Lan Brown agliated that Dow has not ahown up vet. Wl probably gat them on boand fomarrow or Friday.
- Exeo. masting at 4.pm Friday. Tt not imted, Will present test plan | copy with Steve B. ).

= Ford taam In DG today at NHT8A, asking for twn montha for public ection.

- Peopie surprised that an-vehiole charaoterization has not yet coourred. Leads provided on sxpediting this.

= Increesing tempo on getiing more parts baok for analysia.
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- Re-smphasized nead to study warranty data more olossly for tranding, and special causes.
-lwmtuwﬂﬁnnﬁmuhmnmmnhimhﬂudm
- WH pressnt brake pacal position sensor to exscs an possibie containment.

Two teets conductad today a2 AVT fabs:

~ Prasad about 54 Amps at about 1V, through switoh terminals, no fluld Temp in connector area Increassd 1o about
182 F befors syntem weant opan cinoult, Disasction muhdmﬂngmwmwwmmwmmﬂm.
WIN havs picturea tomoerow., )

= Prased about 50 Amps at about 1V through switch terminaly, with switch basad filled with npprox 50% Braks Puld,
50% aalt water. Tamg In connector area creased fo abaut 270 F and stayed thers, Na emake or ignition. Dissection
revealed apring am deformed. Pichures lamarmow.

Wil aet up callbration station In Central Lab tomormow.

- Wik be retuming to MA Friday 2pm flight.Later figitts nat avalishia because of vanation wesk, Par Stave B.'s InpLt,
will plan to return nest week { mgh.., ).

Frome Hapkins, AL

Sent; Weadnesdiary, Febuary 17, 1992 4:08 PM

To: Baringhause, Stevan

Cer Dougiar, Charles; Rahman, Aziz Boker, Gary; Boumann, Russ: Dague, Bryan: MceGuirk, Andy

Subject Corrosivily of Brake Ruld/Waler Mixtures on Bras

From: Rohman, Axz
Sant: Waodnesadcry, February 17, 1999 11:50 AM
To: Baringhausa, Stevan: Dague, Bryar; MoGuirk, Andy: Baumann, Russ: Sharpe, Robert; Baker,
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Gary: Sulivan, Martha; Dougias, Charles

Subject: FW: 77P8 Ford Canfral Lath Andinge
From! LaRouchs. Beva (B3 EMTPsiarouchilord com)
sant WincinesckTy, Fabnucry 17, 1999 11:54 AM
Ta: ‘A, Rahmon”
i
Rircings. cltse

Azlz: Hars ia a2 copy of the spread sheat summarizing our findipgs ta data,
Borry I didn’'t get it to you goopner, but I wanted Norm to review it firet,

<wFindinge . doc>>

Steva LaRoucha { SLARQUCH]
Metcallurgy Saction, Cantral Laboratory, Recmn Nild
(313} B45-4874 {313) 327-1614 PFAX

Dogue, Byan _

REDACTED
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Aztz,

The only lsaue | am awara of in tied to the Econoline (mating cannector lssue fram Y92} far which we have

new coplas of the 8D & the Ford team, | think you will recal since you were ales involved directly with the 77PS
back In thia timeframe that x-rays showed the terminal atm had completely comaded and in some casess was nothing
mars than powder and In other canes thare wes 8 loose matal pant within the swiich cavity. Howavar, tha anly
vehicls lssie thie caused wae g cruisa control inop cods.

Bayond the Econoline, there i a gap In my history an CCPS as | was not direatly involved with this program betwsan
CY94 - CYS7 a0 It Ia poesible thers s another imue [ am nol awara of, | would suggest that we have Andy follow up
with his organization to ses ¥ thare are any 80's generatnd during this fmeframe that may be tied to a looss metal

part.
Regarda,
Charlie

Charlls Dougiae
{508) 238-3857 (P}
{508) 230-1396 ()
o-dougias2@H.com

Rahman, Atz

Tussacy, February 74 1999 B:656 PM

Bavinghouse, Steven: Dogue. Bryor: Boumerr, Rus; MoSuvk, Ancly: Baker, Sary; Sharpe, Robert:
Dougias, Chares

77P% Loose Metol Part?

lnwhm!-lun

E;gl

whunhmwwmaimmwm'hﬂmmuhhahuhlwmmmmpohmhlly
saparating dua to corroalan, mechanical fatigus thermal affects ako and caueing shoris? Please advise an effecta
of an gasumed lopas metal part In the switch calty.

Do wa know which swiish terminal ls hot and which (s grounded through ths madula? |4 tha statiohary tarminal

Thanks

Az,

Frof: Steve ReimenEMTF.xaimeniNond . com)

Jank Tuaaday. Fabiuary 16, 1999 &13 PW

Ta: jnemadiford.com niopointiford.com; meviford .com; darsuch@ford com; Adz Ralhman, Texas
Subjaot: an

Can you halp ms get smart regarding the "LOCEE METAL PART* mencioned above?
Stava Rainmavrg building 5 3IC043

AVT Chasslm E/E Bymtem Applicationa mall deop 3011

19-03286 BRETMERS graimsradford. com fax 31903286 i>

*xd Forwarding nate from SCOLE1L --DREN0OS 02/16/99 18:04 *++
To: SREIMERS--DRBNQD7T
ce: DOOEL --DRBNOOS

Prom: Sam L. Cole ' USART{DTC -05:00)

Subiece: (T)
THR FREVIOUS CONCERN OF THE "LOOSHE METAL EFART" WAS MENTIONED IN THE LAST

MEETTNG WITH JACK. HE WILL WANT A PFOLLOW UF CH THIS AT THI3 FRIDAY'S
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UEETTIG. FLEASHE GET UP TO SpEED ON THR HISTORY OF THIS CONCERN. IF IT

TURNE QUT THAT THIE MAY BE A CAUSE, THEN WE WILL, NEED TC ENOW WHEN THB
ISSUE WAS IN THE FIELD, WHEN IT WAS FIIED AND HOW EANT ARE OUT THERE T2
BE ONCERNED ABOUT. THANES.

Thaok You,
Ean
Ext. 2195%

BLDG. 2, 22731 - MDé 1220_- SCOLE1@FPORD.COM
¥+ porwyarding note from SREINEHB--DRBROO7 02/16/99 16:53 «++

Ta: SCOLE1L --DRENOOS DEOEL =-DREANOOS
FROM: Steve Relmarn UBAET (TFTC -035:00)
Bubjectr [T

Y have the part te show and a taks-apart varaion too. I sm Dot familiar with ¢
ha previcua problem but a Iopse mecal part in the ewltch cavity is definicely a
potential causn of this concarn.

Steve Raimars buillding 5 3C043
AVT Chasais E/E Bystam Applicationm mail drop 50121
13-03285 SREIMERS  osreimers@fcrd.com fax 19-Q32E6 i[>

‘it FPorwarding note« from DB7AWAYR--DRENOOT 02/15/99 13:41 *w»

Bubjeact: AWAY Facllity/VM nessdages
Thia note was ganeratad by the ANAY Facllity/VN 5789-FLP (o)l IBM Corp.
DO NOT REFLY T THIE MOTE

AWAL1O0TI This mall item is being routed to you from BCOLEL ac DRBNOODS
cn babalf of FRORTER at DRANDOT.

To: FPURTER --DRENIOT

acr THASTERS--DRENQOS TIXRIUVAN - -DRENDOS
DOCEL. --DRBHDDS

From: Sam L. Cole DARET (UTC ~-05:00)

Bubdect: (N

I UNDERSTAND THAT THERE WILL BE A FOLLOW TF MERTING WITH JACE PASKLIS
THIH FRIDAY ON THE TOWN CAR INVESTIGATION. I MET WITH JACK TODAY FOR A 1
N 1, AND HE REQURSTED BONE SPECIFIC INFO. AT FRIDAYS MEETING, PLEASE
BRING A BANPLE ONWITCH TO SROW JAZK.

ALSQ, HE IS INTERESTED IN ENOWING CIR FROGHESS AND INVESTIGATING IF THE
PREVIOUS PROBLEM WITH THE INTERNAL COMFONENTS BREEAKING LOOSE IS A
POTENTIAL CAUGE OF THIZ CONCERN. FLEASE EX DPREPARED TD DISCUSS THIE ON
FRIDAY. THANKS.

Thank You,
Sam
Ext. 215855

BLODG, 2. 22J31 -~ MDé 1220_- SCOLELQFORD.COM

Dague. Byen

From: Baringhowse, Steven
Sank: Wednesday, Februory 17, 1999 11:08 AM
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To: Dogue. Bryan; McGuirk, Andy: Baumaonn, Russ: Sharpe, Robert: Rahmnan, Azk
Subject: RE: Swifch 7

Attorney ol Privileged Information

Azlz,

| spoke with Al Hopkine and he and [ both agree that brake fiuld alone will not cause the camcalon of the contact
am. Water and contaminanta In the water that drive conductivity will ba needad to driva the comoalon.  Although It in
possible that the "dirty" water could oome In 1o the awitah with the brakea fkid, It Is more Ikety that the comoalon was
oayusad by water and contaminarte through the connecior.

Baringhoume, Steven; Dogus. Brydry MCGUNEG, Andy: Baumon, Rum: Shapa, Robait
FW: Sutich 7

Stava, | think it will be a good ldea ko respond quicldy with what mey heve caused the apring am to comode. |
balleve: that aalt waber intrusion will caused moms acoaleratad cormsion than brake Auld.

Steve
Frome: Ranman, Axlz
Sam= Wadnawioy. Fabruary 17, 1900 1021 A
Te:
Bubject:

From Sheva Relmes{EW TR raimentHond.com)

Sank Wadnmsday, Febnazy 17, 1999 041 AM

T nipoin A came Aziy Rohmon, Texo

Subject RE: (LD

Bteve Reimars building 5 3c043
AVT Chassis B/E Syatem Applications mail drop 5011
39-03286F SREIMERY araimarsdford. com fax 39-032386& >

td++ Forwarding nota from SLAROUCH-=-FORDMAL 02717799 0H:1AH A
To1 SREIMBRE~--FORDMAIL Ralmers, Steva (5.

From: LaRouche, Steva (8.)
Subject: REx (T}

Steve: The awitch in questisn is switch F. The copper-berylium arm of tha
novable contact Asparated from the bhrags hegs. Now thet we have had a
chance to look at it in closer decall, it appsars that the aArm asparatsd dua
to a loss of material thickosss from corroslom. We have alee found evidenca
of stress corromion cracking in the stationary contact. W¥Wa did not ses any
evidence of haat ar are damage in this ewitch. It looked like the arm
veparated, fmll mwmy, and stuck to the wall of the awitch caviryr,

Stevve LaRouche | SLAROUCH)
Natallurgy Sectlion, Cantral Laboratary, Room N&l0
(313) 845-487K [313) 322-1614 FRX

----- Original Message-----

From: Steve Reimsrs [ggllto:sraivesrségw. ford.com)

Sent: Tusaday, Pebruary 16, 1995 &:13 PX

To: inensdgw.ford.com; nlapaintégw. fard.comr rtevidgw.ford.com)
alarcuch@meil , ford,.com; Azriz Rahman, Teaxas
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Subjact: (U]

Can youir halp e gét amart regarding tha "LOOSE METAL PART® mentiopad above?

Btgve Reimnere ouilding 5§ 30043
AVY Chasmie E/E System Applicationa mail drop 5011
39-032B5 SREINKRS aAraimsrgdford.com fax 39-03286 P

ary Forvarding nors from SCOLE! --DRENOCS 027167599 18:04 »vw
To: HREINERS--DRENOOT '
oe: DECEL  --DREMODS

From: Sam L. Cole USAET{UTC -05:00}
Fubiect: (N

THE PREVIOUE COMCERN OF THE "LOOSE METAL PART" WAS MENTIONED IN THE LAST
MEETIMNG WITH JACK. HE WILL WANT A POLLOW UP ON THIS AT THIS FRIDAY'S
MERETIMGG. PLEASE GET UP TO SPFEED ON THE HISTORY OF THIS CONCERN. IF IT
TURNS CUT THAT THIS MAY BE A CADSBE, THEN WE WILL NEED TO ENOW WHEN THE
ISAUR WAS IN THE FIRLD, WHEN IT WAS PIXED AND HNOW HANY ARE OUT THERE TO
BE CONCERNED ABCUT. TEANKS.

Thaak You,
dam
BExt. 21859

BLAG., 2, 22031 - MDY 1234 - BCOLEIEFORD, COM
vo¢ porwarding note fyrom SREDERS--DRENOO7 02/18/99 16152 +*+

Tn: JCOLE1l ~-DRENJOS DEOEL --DRBROOS
FRON: Stave Ralmars USART (UTC -05:00)
Subiject: (O)

T hava tha part to ahow and a take-apart verslon too. I am not familiar
with £
be previous probles ut & loose etal part In the switch z2svity is

definitaly a
potantial cauae of this concarn.

Stave Beimers building & 30043
AVT Chassis E/E Syatsm Applications call drop 5011
38=03248 SREINMEBRS araimareiford.com fax 39-032486 i

1x¢ Forvarding note from DR7AMWAYR--DRENOO7 DA/16/99 13541 ++w

Bubjeck: AWAY Pacllity/vH measages

This note was geaneratsd by the RWAY Faclllcy/vM 5799-FLP (c)IBW Corp.
DO HOT REELY TC THMIS NOTE

AWA110T This mall item 19 Baing routed to you Erom ACOLE1 at DRBNDOS
on behalf of FPORTHER at DRENODT.

To: FPORTER —-DRENOO?

ao: THMASTERES--DRENGO0S TDONOVAN - -DRBNOOS
DGOBL —--DREN0QS

Fromi Eam L. Cole USART (UTC -05:00)

Subimct: (U}

I UNDERSTAND THAT THERE WILL RE A FOLLOW UP NEETING WITH JACK PASKDS
THIS PRIDAY ON THE TOJUN CAR INVESTIGATION. I MET WITH JACK TODAY FOR A I
ON 1, AND HE REQUESTED SOUME SFECIFIC INFO. AT FRIDAYS MERTING, FLBASE
BRTMG A SAMFLE FWITCH TO SHOW JACK.

ALS), HE I8 INTERESTED IN FNOWING OUR PROGHESS AND INVEETIAATING IF THE
FREVIOUS FRORLEM WITH THE INTERMAL COMPONENTS BREANING LOCER IS A
POTENTIAL CAUSE OF THIS COMCHRN. PFLEASE HE PREPARED TO DISCUSS THIS OR
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FRIOAY. THANKS.
Thank You,

Sam
Bxt., 21959
RILDG. 2, 22731 - MO 122(_- SCOLELIGFORD. COM

Saogue, Byan

Fromc Rahman, Azz
Sart: Wedneaday, Febrary 17, 1999 11:01 AM
Tor Dagua, Brycm

Subjact: Econoling 3D

Can you e-mall me & copy of that 8D, ot you oan fax me a hard copy at 313-380-4145, Thx

Dogus, Bryan
Wadneaday, February 17, 1999 10:54 AM
Wmmmmmmmmm

B i

I kave not been abla to closa with JP yet, but | belleve the anly ima we had an arm problem in the Neld was with
the acono van clroa 1882, You are very famillar with that eaue.

| think somnwbody got thia lasue confused.
Flogards,
Bry

From: Rabrman, Adz

Bent  Wednesday, Febyuory 17, 1999 1021 AM

To: Bartnphouss, Staven; Dagus, Bryar; MaGuity, Andy; Bournan, Rus; Sharmpa. Robert
Sublect: PW: Budich 7

Btava, | think & will be e good ides o respond quickly with what may have causad the spring am o corroda,
| belfave that sak weter Infrusian wil caused mone accelerated comoston than bralce fiukd.

oo St RelnansiSh TR waknaeliHond.com)
fank ‘Wednesoow, Febmucry 17. 1999 341 AM
Te: niapoint@fond com Asiz Rohmon, Texos

ubjeck: RE 40

Steve Roimars bullding 5§ 3C043

AVT Chasein E/E Symtem Applications mil Arpp 5411

39-03286 EREIMERS sraimeraiford.com fax 319-03386 >
Poge A4
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wed+ Porvarding note from SLAROUCH--FORDMAL 02/17/99 08:18 +&v
To: SREIMERS--PORDMATL Reimers, Steva (8.

From LaRouch#. Sceva (4.}
Subtect: RE: {1

Steve: The switrh in queption la switeh F. Thae copper-barylium arm of i
noevabla contact maparaced from tha brags bBass. Fow that wa Aava had a
chance to look at it 1n closer detall, it appears that the arm separaced dus
ta a loss of material thickaess from corrosion. We have almo found avidasnce
of atress corrodlen cracking in the stationary contact. We did not sea any
evidenca of heat or are damags in this sawilteh, Tt looked like the arm
geparated, fall away, and stuck to the wall of the switch ecavity.

Steve LaRouche {BLAROUCH )
Metallurgy Eeceion, Central Leaboratory. Room NE10

{313} A45-4876 (3r3) 322-1614 FAX
----- Original Message——--

From: Stave Aaimers [mailts:sreimersgge. ford.coml

Jent: Tuasday, February 16, 1939 6:131 EM

Ta: jasradgw.ford.con; nlapointigw. forxd,. san; raevidgw.ford.com;
slarcuchioeil. ford.comy Azix Rahman, Texas

fubject: {I)

Can you help me gat smart regarding the "LOOSE METAL BART" mentioned abova? .

Steva Reimars building 5 3cp43
AV Chaasis E/E Symtem Applications nall 4rop 5011
39-032846 ARETMERA asrsimerséford.con fax 39-03285 1>

wid Porwarding cote from SCOLEl --DRENDOS 02/16/99 18:04 %o+
To: EREIMARS--DREDQ7
co: DEOEL  --DRABMJOON

FProm: Sam L. Cole UEART {UTC -D5:00)

Subjeckt: (1)
THE PREVIOUS CONUCERN OF THE " B METAL BART" WS HENTICNED IN THE LAST
A FCLLOW UPF CN THIE AT THIS FRIDAY'SH

NEETING WITH JACK. HE WILL
MEETING. PLEASE CET UP TO 8 0N THE HISTORY OF THIS COMCERN. IF IT

TURNS OUT THAT THIS MAY BE A CAUSE, THEN WE WILL NEED TO ENOW WHEN THE
IBSUE WAS IN THE FIELD, WHEN IT WAS FIXHD AND HON MANY ARE OUT THERK TO
BE CONCERMED ABOUT. THANKES.

5

Thank You,
Sam
But. 21959

BLDGE. 2, 22731 - M0 1220_- SCOLEISFDED.COM
=% Forwarding note frop SAETMERA~-DRENDOT 02716799 18:852 =s
To: SCOLE1 --DRBNODS PAOEL ~=[REN]05

FAOM: Steva Raimars DEAET (UTC -05:00)
Bubjact: {U)
I have the part to show and & take-spart varsion too. I am not Famiiimr

with ¢t
ha previous problem but a lcoss matal part in the switch cavicy La

dafinicaly a
potential cause of this concarn.

Stava Reimars bhuilding 5 3CD43
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AVT Chasals B/E System Applications mall &rop 5011

39-03386 SRITHERS sraimarsiford. com fax 35-03285 =

war Forwarding note from DR7AWAYR--DRENOO7 02/16/99 13:41 wis

Subjact: AMAT Facility/VN nmessagas

This note wam Qengrated by the AWAY Facllity/VM B753-FLP (¢) IEM Corp.
DO HOT REPLY TGO THIS NOTE

ANALLIOI This mall iltem ls belng routed to you from SCOLEL at DRBNGOS
an hehalf of FPORTER at DRENUAO7.

To: FFORTER --DRBMOOT .
cci1 TMASTERS--DRENOOS TDOHCAAN - ~DREN] 05

DE0EL --DRENQO%
From: Sam L. Cols USAET{IC -05:007
Subject: (U]

I UNDERSTAND THAT THERE WILL BE A FOLLOW UP MEBTIRG WITH JACK PASKUS
THLE FRIDAY (N THE TOWN CAR INVESTIGRTION. I HET WITH JACK TODAY FOH A 1
O 1, AND ME RE{UESTED BOME SFECIFIC INFO. AT FRIDAYS MEETING, FLEAEE
BRING A SAMPLE SWITCH TO EHOW JACK.

ALEGQ, HE IS INTERESTED IN KNOWING OUR PROGRESE AND THVESTIGATING IF THE

PREVIQUOS PROBLEM WITH THE INTERMAL COMPOWENTS BREAKTRG LOOSE IS A
POTENTTIAL CAUSE OF THIE CONCERN. PLEAEE EE PREPARED TO DISCUES THIS CN

FRIDAY. THANKS.

Thark Tou.,
Sam
Ext. 21959

BLDG, I, 23731 - WO 1220_- SCOLEIGFORD. COM

Dogue Bryon

From: Rahrman, Aziz
Sent: Weadnesday. February 17, 1999 10:221 AM
To: Baringhauss, Steven; Dague. Bryary MoGulrk, Andy; Boumaonn, Russ; Sncrpe, Robart

Subject. PW: Switch 7

Stava, | think it will be & good idea i neapond quickly with what mey have caused the spring arm o gorrode. | ballave
thit wak water intrusion will caussd more necelerated corrosion then braka flukd.

From: Steve Reiman{SMTPxsimaniifond.com)

Bartt: Waednmcday. Fabrucry 17, 1999 0:41 AM

To nkapeintidord.come Azly Rohmon, Tews

Subjact: RE 4)

Bteva Raimara building 5 3C043

AYT Chagals B/E Syatem Applicationn pall deop 541l

19-031856 SREIMBRE sreinecwiford.com Fax 313-J31R6E >
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*i% Porwarding note from ELAROUCH=--FORDMAL 02/17/99 QB:18 **»
To: SAEINERE--TORDHAIL Reimmrm, Steve (3.

Prems LaRouchs, Steve [5.)
Subjact: RE: (T}

Steva: The switch ln guestion jim switch F. Tha copper-berylium arm af the
mcvakla contaot separatgd from thes brass base. Now that we have had a
chanca to look at it in closer detail, it appeara that the srm saparaced dua
to a loss of matarial thickness from corrcsion. We have also found evidaence
of mtress corroplon cracking in tha staticnary contact. Wa 4id not ses any
avidence of hant or arc damage in thim awiteh. It looked like the arm
sepaznted, fall away, and stuck to the wall of tha switch cavity.

Steva LaRouche {SLAROUCH)
Matallurgy Ssction, Central Laboratory, Room N410
{313) D45-4876 {313} 322-1E14 PAX

———==Original Medgage@=-==-=

From: Stave Relpers [(majlto:grajmera Jord.com]

Seak: Tuasday, Pehruary . 9 5:11 M

To: Inanedgw. ford.com; nlapoint@gw.ford.com; ronaviegw.ford.cam;
mlarouchémall . ford.com; Aziz Rahman, Texas

Bubdact: (I

Can you halp ma get khart regarding the "LOOSE METAL PART" mantioned abova?

Stave Raimers uilding & 30043
AVT Channsins E/E Syatem Applicatioms meil drop 5011
35=033185§ SREIMERY areimersgicrd,com fax 39-03284 1>

*w* Porwarding note from SCOLEl1 --DRENOOS O2/16/39 18:404 v
To: SREIMERS--DRBNOCT
co: DEOEBL  --DREXDAS

From: Sam L. Cole UBAET (UTC =05:00)

Bubjeet: {tN

THE PRAEVIODY CONCEEN OF THER "LOOSE MBETAL PART" WRAD MENTIONED IN THE LAST
MEETING WITH JACK. HE WILL NANT A FOLLOW OF ON THIS AT THIS FRIDAY S
MEBETING. PLEASE GET UF TO SPEED N

TURNE COT THAT THIS MAY BE A CADSE, THEN WE WILL NEED TO XNOW WHEN THE
IBSUE WAS IN THE FIELD, WHEN IT WAS FIZED AND HOW MANT ARE DOT THERE TO
BE CONCERNBD ABOUT. THANESD.

Thank You,
Sam

Ext. 21353
BLDG. 2, 22031 - NDJ 1220 - SCCLEIGPORD.COM

it Poryarding note from SAEIMRRE--PRBM0QT O02/16/90 16151 wew

To: BCOLEl =-=-DRANDOS DEOEL -=DRENODS
FTROM: Steve Rainaxrs UEART(OTC ~-05:00}
Subdact: (U]

I hava the part to show and n take-apart version toas., T an not familier

with ¢

he preaviocus problem but a looss metal part in the switell cavity ie
dufinitely &

potential cavea of this canrarnm.

Steve FalDars bullding 5 3Ca43
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AVT Chapsls E/E System Applications rall drop 5011

39-03286 SREIMERE gQreimersidford.com fax 39-03285 P

i+ poywarding note from DETAWAYR--DRENGO7 02/16/99 13,41 #&&

Subject: AWAY Facility/v¥ messages

Thig nots was generatesd By the AWAY Facllity/VN 5799-FLP (o) IBM Corp.
DO NOT REPLY T THIA HOTE

AWALL10I Thim mail item ls baing routed to you fram SCOLEL at DARKOQS
o bakalf of FPPORTER at DREBNOOT. .

To: FPORTER --DRENOD7

cet TMASTHRS-~-DRENO0S TOEAVAN- -DRENDOS
DGOEL  --DABRNDQS

From: Sam L, Cols USABT {UTC -05:00}

Bubjece: (T}

I UNDERSTAND THAT THRRE WILL DE A POLLOW Up MEETING WITH JACK PASEUS
THIS FRIDAT ON THE TOWN CAR INVESTTIGATION. I MET WITH JACK TODAY FOR A 1
M 1, AND HE REQUEITED JOME SPFECIFIC INFO. AT FRIDAYS MEETING, PLEASE
BRI A SANMPLE OWITCH TO SHOW JACK,

ALBO, HE IS INTERESTED IMN ENOWING OUR PROGAEED AND INVESTIGATING IF THE
PREVIGIS PROBLEM WITH THE INTERNAL COMPONENTE DBREARING LOOSE IS A
POTENTIAL CAUHE {OF THIE OOHCERN. PLEASE BE PREPAREC TO DISCUSS THIE ON

FRIDAY. THANES.
Thank You,
Sam

BExt. 11959
BLDG. 2, 22031 - MO+ 1220 _- SCOLELGFORD.COM

:

Fromc Rahinan, Az

Sant Tuasdoy, Febnxay 14, 1999 10:47 PM

To: Baringhouss, Steven; Motulrk, Andy: Dogue, Bryan, Baumann, Russ; Shane, Robart
Subjwct: Fu; Broske Prassure Switch Evaluation Plon,da

Bryan/Stove, plesea forward Al Hopldne' protocol for dissacting awliches. Thanka,

Rohman, Az

Tussdcry, Fabruasy 14, 1999 1044 P
"Frodl Pertar { Fard ; 'Normn LoFcinte ¢ Ford Y *Steve LalRoucha ( Ford )'; *Siewe Relmern { Ford Y

Brales Protiule Switch Evaliciion Fan.
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Team, pleese review evaluation plan. | will add the switch disssotion aection tomomaow. The prassure callbraticn
station from Tt Is expeated to wrive on Thursday and will probably realkde at Cantral Laba dus to evallability of high
pressure air.

Steva R, will Alan be avallabte to perform the eleatrical characterizations data ocllection? | oan definltaly help with
data analyals and maintsnance of the database,

Piaass review the aitachment and let's discuss tomomaw,

Thanks
Azlr

Dogue Bych

From: Rahman, Azz

Sent: Tuesdcry, Fabruary 16, 1999 8:56 PM

To: Baringhouse, Steven; Dogue. Bryan; Baumann, Russ; MoGulrk, Andy; Baker. Gory; Shape.
Robert; Dougics, Charies

Subject: 7775 Locse Metal Pant?

imporance:  High

Pleass review altached messages. Jeck Paskus is Luxury VC Chief Engineer. Do ary of you know what the previous
history with & "Loose Matal Part" s sl about? Could he be telking about tha apring snm potentisy ssparsting dus to

cormosion, mechanical fatigue thermal sffects sic and causing shoris? Pleane arvise on eifects of an assumed loose
matel part in tha swiich cavity.

Do ws know which switch terminal is hot and which is groundad theough the medule? le the stationary terminal hot or
the movable?

Thanke

Az,

PeceTe Sheve RelmueSh{TParpimarsitford
Sank Tusackay, Fakvucry 14, 1900 513 PM

Bubjeck: an
Can you halp oe gut apart ragarding the "LOCSE METAL FART" mentlonoed abover

Stava Asimars building § 30043
AYT Chageila E/E Sywtsnm Applications mail drap 5011
19-03286 EREIMERS srelmerséford.con fax 39-03236 1>
i+ Foywarding note from ECOLEL ~~DREMDAS 02/16/99 1B:04 *»»
Ta: SREIMERE--DREMNOO7

ca: DEOEL  —-DRENODS

From: Sam L. Cole USART {UTC -~05100)

Bubdect: {T)

THE PREVIONA COMCERN OF THE "LOCSE METAL PART" WAE MENTICMED IN THE LAY
EERTING WITH JACK. HE WILL WANT A FOLLOM UP oW THIS AT THIS FRIDAY'S
MEETING. PLEASE GET UF TO SPFERD ON THE HISTORY OF THIS COMCREN. IF IT
TORNS OUT THAT THIS MAY BE A CAUSE, THEN WE WILL NBRED TC ENOW WEEN THE
IJEUE WAE INM THE PFIELD, WHEN IT WAS FIXED AND HOW MANY ARE OUFT THERE TO
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BE CONCERNED ABOUT. THANKS,

Thank You,
Sam
Bxk. 21955

BLDG. 2, 23J31 - MD¥ 1320_- SCOLEL@FORD.CCM
*+4 Porwarding note from SARIMERS--DREN0O7 D3/18/99 1E:52 %

To: SOOLEL  --DRENUOS DGOERL --DRBNOGS
PRON: Steva Reimers USART(UrmC -05:00)
Subject: (U] -

I have the part to show snd a take-apart veraion koo, I am not familiar with t
he pravious problem but a loase metal part in the swltch cavity iw definitely a
potantial 2Auss of this concarn.

dteve Reimars bullding 5 30043
AVT Chasmis E/B System Applicationa mall A»sp 5011
39-D3285 SREINERS sraimarsifard.com fax 319-03286 s

ki Forywarding note Ircm DB7TAMNAYR--DRENDOOT D2/16/799 13:41 +++

Subject: AWAY Facility/VH meaaages
This note was ganeraced by tha MGAY Pacility/Ve 5799-7LP |c)IBN Corp.
BQ NOT REPLY TO THIE NOTE

AWA110I This maill item ia being zoutwd to you from SCOLEL at DRENDOS
on, bahalf of FPORTER at DRENOD7.

Ta: FPORTER --DRENOCT

cc: TMASTRRS--DRENDOS TDONOVAN- - DRANDO S
DGOEL -=-DRBENGOS

From; Sam L. Cola TUHAST (UTC -05:00)

Subject: (U}

I UNDERATAND THAT THERR WILL BE A FOLLOW UP MEETING WITH JACK PASKDS
THIS FRIDAY OGN THE TOWN CAR INVESTTIGATION. I MET WITH JACK TCDAY FOR A 1
OF 1, AND HE REQUESTED SOME SPECIPIC INTO. AT FRIDAYS MERTTING, PLEASE
BRTHO A BAMFLE SWITCH TO SHOW JACK.

AL{D, HE I3 INTERESTED IN FMOWING OUR PROGRESS AND INVESTIGRTING IF THE
PREVIOIS FROOLEM WITH THE INTERNAL COMPCHENTS BREAKTHG LODHE IS A
FOTENTIAL CAUSE OF THIS CONCERN. PLEASE BEX PREPARED TO DISCDSS THIS ON
FRIDAY. THAMKS. ’

Thapk You,

Smm

Bxt. 11959 :

BLDG., 2, 22J31 - M 1220 _- SCOLEIQFORD.COM

E

From: Rahman, Aziz

Sant Tueackay, February 18, 199¢ 5:08 PM .

Tox ‘Fred Porher { Ford )'; *Norm LaPointe { Forad )'; ‘Steve LaRouche ¢ Ford )'; *Steve Relmess ( Ford
)l‘

Ce! 8aringhausa, Steven; Dagus, Bryan: McGulrk, Andy; Baumann, Russ; Shampe, Robert

Subject: Brake Prassure Switch Teet Log.d
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Tt Log e

Taam,

Thin Iz o firsi pasa at the test Iog we can use to track aur tasts and to Updais tha cons em on Wadmasday mastings.
Pleazs review/sddedit/comment.

Thanks

Aziz.

Dague Bryon

From: Rahman, Azz

Sank: Tuesday, February 14, 1999 1:03 PM

To: Bernghaousa, Steven; Dague, Bryan; McGulrk, Andy; Baumann, Rusy; Sharpe, Robart

Propoasd flow ohart for retum devios analysis, publiahed by 8. Relmers, Ford.

Dogue, Bryon

from: Koos Bosch BMTP:kdocach@i.com)

Sent Tussday, Feloruary 14, 1999 11:05 AM

Ta: Charles Dougios

Cex Eryan Dogue; H Nijenhuls; John Pechonls; Kazu Nakanishl; San.q-l-lnk Suh; Stan Homal:
Stephen Prola; Steve Mojor

Subject: PMPS (LMPS) market outiook for Europa.

Charlias,
as ddpcussed herTewith my inputs.
I have added tha total PERI (PMPH and LNPZ) wvaluma ta 1t
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bacauss, #d aald before, ling mount applications is stlll & huge
and growing market, however after 2003 the risk of

aystem discontinuitieg fan-out is there,

IE you have any questiong pls do net hesltate to contact me

I am locking forward te the gutcomm of this brainstorm sesslign,

If wa will be able to reach tha DTC targets as discussed wea will
galn a muck better poaition then we svar had fo the past 2 - 1 yearn.

Thanks and rsgards,
Koo

Dogue, Bryan.

From: Rahman, Az

Sertt: Monday, Februdry 15 1999 8:30 PM

Te: Dagre, Bryon; Beringhause, Steveny MoGulre Andy, Sharpe, Robevt: Baker, Gary: Baumann,
Russ

Subject: FW!: Brake Prasire Switch Log

Racehved sacord wave of parts from Teors junkyards. All F2VC parts. Most of tham with connector attached. Some
of them with prop valves & servoe. 2 from underhood fires. Analvels wif start tormomow PM. Please let me know if
thera are any apacifics to look at, before we disassamble thies, | was thinking of doing soms guick volage dropa,
lnlullﬂmmhhnn&mm.ﬂb\dm lots of piohuares. Any quick way to toet thess parts for leake, prior lo

By the way, Steve H. did mantion that the Electrical Sywterm: folke wene Jooking ito using a Brake Padal Position
Seneor az & repiacament for the Brake Prassura Switch as a comractive foontainment agtian. Have wa datarmined

what thay use in the 60 Town Car?

"Fred Porier [ Ford }'; "Nosn LaPolrhe {Fond ) ‘Stevie LaRouchs ( Fond Y': "Steva Redmen { Ford Y’

from: Rehrnom, Azk

Sank Mordkay, Februcry 18, 1999 0222 PM
T

Subjent: Bralon Prass na Switch Log

Plaase lat ma know i you cannat opan the flla. Steve/Norm, can you pleass s-mdil ma the tagt update on your
analysis summary file? Thanks.

Regards
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:

From Rahman, Azz
Sent: Monday, Fabrucry 15, 1999 3:33 PM
o Pague. Bryan

Subdjact: FW: F2VC Mataricds List.da

From: Rahman. Ay

Sent Monday, Feoruary 15, 1999 373 AW
Ta: “ove Rernen  Ford Y

Subject: F2JC MWitarich Lixt. 1

From: MeGuirk, Ancly
Sentk Friciay, Februcry 12, 1999 524 PM

Te: Baurnann, Russ; Bardnghause, Stever; Dague, Bryan; SulBvan, Martha; Baker, Sary
Ce: Pachonla, John; Watl, Sy Rowiand, Thomae; Rehmian, Azl Dougias, Charles; Sharpe.

Robert
Subject: Ford conference call minutes of 2112
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draft of key pointa:

Ford managemant (3 "allowing' two monthe for the development of cause and solution and 'going public’ and has
acceleratnd the focus on & timely solution....mostly toward Ford pisyers as Fred explained to ... TT with Aziz on

board was fully supporting snd being proactive in approach and resuls,

Ford would liks to know If thens are any 'Instart” sclutiona ta muoh improved kapton wear out and/or much graater fe
of & awitch ....wa aoffered the APT pointing out it was brake qualifled and muoh mone cyols wnd seal robust....and ford
would have to figure out how to wire In, T1 owes deda about APT oapabllity

Ford wanta to re-croate ignidon....and we agresd to ba supportive but Ford must bring In Diow brake fluld folka newt
Tuss_/weds to develop the appvoach. we do not "own' the resporeibliity of duplioation of the procass to ford...they
{Ford) do.

Ford wants to uncesstand relative typical "wear' stagse or fa stage of switdhes._so T1 will attempt to quanttty
indicalors of typical woar stages for this uss in order to eetimata how long Into Iife are samples thet ford will pull trom
the fleid.

Ford warits TT to understand tha key drivera o kapicn weer out and requasied a DOE around varablas like
temperature -fiLid -watar -power and preesurs. Tl agraed to work a wwitch level DOE around kapton waar beginning
thia waakend. '

ford will prasant the vehiola hislory by vin number....all '92 and '93 towncans had ABS and some had treotion
'snhancemant’.  this Info might bulld a good Is-le not table by fard.  We poirted out powerwashing might injeot
corfaminatea inko the switch sa knowing readle and flaet history might be valuabie,

11 raquested Ford consider tha use of powar down during non-vahicle powar pariads through the relay switch
kKioa....during thie discussion Frad ackrowisdgad (he sald 'right') that remeoval of the powear sourne waufd graatly
raduce tha Akelihood of an svent (baksr sald 88.98% in hig mind) bacausse of combination of no power thme as well a8
the power might be vrlving soma ghamical or other event during the special cause perods of powerwash and aplash
svanits and maybe event efiminate the igniiion source. Frad also sald he did not aee Ford ides sxeouting thiv In the
nixt couple monthe, )

T wil summartza all the tests underway &t Tl in order to damonstrate 1o Ford upper mihgt the wa are working full
spaad toward definad snda

Ford a¢imitted that tha spead control module might have aleobical lssuss that might drive up to 15 ampe Inductive
through & cycling swiich which T1 would simulata ta understand contact wear and Intermal wear to aharaokeriza if this
le happaning on suant teme. we talked about 3 amps Inductive but summarized at posalble 15 ampa allowad by
clrcult.

there are a number of Issues jor T1 to dallver amound DAME, P tasting, materiala weed, and line demlls being
dallvered by T,

Steva and Gary....pis advisa [f [ miased & point
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JUTONCMIVE SEemoll AMD CONTROLA OR) MR
34 FORZET T WA 1)-05

KTTLEGRD, MR D370

L . (30N 236-3000

Fad 2 (904 2RE-2743

ENTE [309) AET-3700 FIN 60d-3044

MeGuik, Andy

Frickay, Fabauciry 12 1999 1200 PM

Baiinghause, Steven; Bounann, Rusy Rahman, Axr; Dogue, Byon
Sumhvan, Marha Reynolds, Stever; Fechonb, Johng Doughas, Chores
Ford conderenca ¢al

Aziz notiflad me of & plan for Azlt end Fred Porer to hold & sonfémincs call to me at 2:30 Friday todey . 1em
planning to partizipate and have responded ko the posttive.

Foint, &2 | understand Hf from Aziz, would ba to align the plana for Azl for next week while Fred Is out of the office.

i

Steva, | would llke you to partiolpata in this call with ma and Inwvite opiniona abais othar periicipation,

AFMEDITYE ERGCAS AND CONTROLE ORA MRNGER
H rTRRSY FT MR 3301

ASTLERORD, MR 02703

TEL 1 (308} 234-30B0

e (M 1317
PACEY (NODY 467-3700 BIN E04-204d

beiow 8 Azlr day threa feadbank

attorney - cllant privileged communication

Rahman, Al

Fricary, Fabwoary 12, 1900 1128 AM

Mok, Andy; Batinghauss, Shevery Dague, Bryan; Baumann, Rus; Sharpe, Robent Dougias.
Charies: Baoker. Gary; fowiand. Thoma

Subject: TIP3, 211 /59

kiain avent of the day was the Technical Review. Highlighta:
Koy participarts were: Jack Pasques Chief Englnesr, Luoawy VC
Chuok Pasice Program Enginear, Town Car
Ann O'Nell  Clualy Direolory, Linawy VC
Sam Cole Manager Largs Vehiciss Elactrical Systema

Next Tach Review: Evgry Thuradey, implies cors team prep meeting svery Wednosday.

= Thame ia & nead to have the abifty to implement, whatever sclution is decided i v monthe mex.
= Naxt maeting with NHTSA la neat wesic, as part of thalr reguisr quaterty maetings. Town Car underhood fires will
be high on tha discussion st and the expeciation { hopa?} I thal Ford will be able to gat 2 montha timea

implement & sclution. :
= Thane i a vary ugent need 1o ne-graats lantien In the lals. They kept coming back to thie sgain and agaln.
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Subject: Ford STA vt

John,

Fard 8TA John Rantis ls sohadulad 1o visit Attlebaro neut weak {17th, 18th} primarily to review/understand tha 77PS
procoss and dasign. As such, Mr.Rents would also (ke to use thig visk to review our supplier rating management for
thuAiHEE.KﬂLm.wIﬂUEhmmunlunnFm the 16th. Ha has provided the aitached fils as & format for
the &/18 review and has aaked that this chart be updated with our iatest (mature)} date (avalable in SIM). n adkion,
John R. will be sxpecting 8 QOS ovarview (Andyi)im) a8 well

| am assuming that you would isad our disousalons on Friday (818 regarding aur auppler rating management. | will
hnlthumh{v#thnnJmmurldq back in the oifics on Friday and would (ke to work with you regarding an
agends for the 18th,

Best Regards,

Texos Insiruments
Phone (248} 305-3729
Fax (248) 305-5734

reharpe®+ti,com

Dogue Bryan

From: Haynes, John

Sent: Tuaescicry, June 08, 1999 10:14 AM

Toc Dogue. Bryory Prok. Stephen

= Pomba, Jule: rgidecet.cam: MuNoz, Marco; Karina Lucks: Hemandez, Gabial; Jmenaz,
Juan: Ruz Jonaer

Subjact: RE: L-Springe

Bryan,
Plsass halp Julls and the Tl Mexdce folka to |dentlly the cormect rescirces o help rescive thia lasus.

Thana,
John
From Jewvigr Rul MokeormEMTRmaled,.com)
Sant: Tuasday, Juns DB, 1999 S8 AM
To: Anfonio Jimeneaz
S Pombe, Jule; rgkdeadt.com; Mulior, Marco; Haynes, John: Karina Lucio: @abrisl Hemondez
Subject Re: L-8pringe
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ok (B0P] 4E7-3700C FIN §04-2044

Dogue, Brycn

From: Hophine, AL

Sent: Thursday, February 11, 1999 1:58 PM
To: Dogue. Bryan

Cc: Boumann, Russall

ublect PV TSL # 180709, Fluld identification

This s the work that Bath had done to ahow that the Auld fram the awitch from the Linooln Town car fine wad aimost
oertainly brake flukl.

Regards,

Al

Fram: KiN, Bathy

Sant: Frickay. Jomucry DB, 1999 3:15 PM
Toa: Deagri, Brycn

Co: Hopidna, Al

ubjsct: TEL # 16070F. Fuld kentitcation

Obinctive:
laciate and identify the fluki samplea found In customer ratumed davicse.

Ayl

First, | rinssd the cap, sxciudng the tansler pin hota, with chioroform. 1 filtered the mixiure to remove the solide, and
then svaperated the solvent.  The remaining residus way kianiified ae braks fhild by FT-IR apsciroscopy. The
match factor was 88'% comparsd to a refersnce sampiles of Nissan brake fluld In nry datahass. Viaual comparison of
the Nissan fiuid io the sample auggests the flukd from the samgle confaine less water. Thie may ba due to elightly
diffsrent formulationa produoced by difersnt manufacturens.

Meext, | scanned the =amples of fuld, provided by Al, from the franafer pin hole and the convartar of this devics, Tha
two aamples from the tranafr pin hole are identical to the fluld rinsed from the aap with ohiorform. The fiukd om
the comvarier Also appedrs to be brake fluid, but appears 1o contaln slightly mone water than the othar saenples.

| will forward the speciral data 1o you by intemal rall. Pleass let me know ¥ | can discard the remaining fluld
SAMmples, of if you would llke me to forwird thess to you alsg.

Regards,
Beth

Ext. 3049 MEI0-16  Fox 1670
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From: Rahmaon, Az
Sent Thursday, Felxuary 11, 1999 11:06 AM
To: MeGuik, Andy; Beringhause, Steven; Baumann, Russ; Dague, Bryan; Dougios, Charles:

Sharpe, Robedt; Sullvan, Martha; Rowlond, Thomas; Boker, Sary
Subject: 77P5 Day 2, 2710/99 Summary

Dey 2, 2/10/99 Highlights

Main avent of the day was & telum mesting 1o prep for the Executive Taochnioal Review on 2/11, Jos Naml of Large
Vahiola Safety Group led the mesting. Thone wene & lot of participants, including Fred Porter, Tom Masters fram
Enginaering, Norm LePoints AVT Design Analysls, Steve LaFoucha from CRL, Ford legaf folice, wiring, connactor
aio. T1 was the only aupplar represantad

T1 Is not Invited io the Teoh Rev. ( whew?l)
Tech Rev will be & high level, broad overview of Town Car Underhaod Fireg
Numbere Joe has thus far:
148 Underhood Firea, Thermal Anomales, Thermal Events
38 with angina off, 8 with angine on, no infarmatian on he res!
5 poaalble related o the Brake Fressurs Switch { BPS ), 17 patent'sd other rool caciass, no informadion on the

reat
Other root pauses from above fine : 42 way conneotor, EEC wire hamese, Relay peack.
At thla point NHTSA response raquired on BPS, FZVC part only. Othars may follow
disoussicn on approaoch far the neview., General conssnaua thet prasantation from technical alde should
be broad based, since sufficent Info la not avallabis for any deep diva.
Gonaral conaansys that we need a lot mone party baok from the fleld that wene lvoived In these events.Oasl
madaaga dlacugapd.
Ennmnalnqulmdm.lﬂ mmmtumfrmnhnmm | respondad that | had provided the
Information to Fred and Steve Aeimars, and they acknowladged. Two other queations jor T
Does T1 self the swioh direqtty 1o aftermarket, ifke auto part sonss. | replied that most probably not. We
wauld go through Fard Servics Parta for servioe parta. |a that accuras Chedie?
Does T1 hava fire oxperts on she who can detarmine origin of fires, aa In sxparte who work on struclural
firen. | rapiled In the negative, but said | would follow up. Any Inpula? Intent was to anewer repeatedly aekad
question; Do we know whera the fire origineted. Outalte - in, Insice - out, whet bumaed frst, brake fluld, or

plastio bana’?

Joo's teeting wes followead by & vigorous hrainemwming saasion with Prod, Tom, Norm, Steve & Len. This was afl techoieal
and T petively participared,
I reviewed T report FS/98714 on welbull like of quist switch showing first leaker ar 900k+ cycles. Gave copy to Norm.
Bryan, nced weiball daks quickly on pess-cor stap pwiteh,
Ireviewed cur finding that the 52 through 97 Town Car, Gread Marquds, Crowa Vie platforms had prop valve raommted
switohes and that in vohicles with' ABS option, the prop valva ix locatad downstresn of the ARS modula.
Ther waz consldersble discngeion on prassire proffle at wch 2 location with Lea asying that the switch probably ases full
preagurs reveraaly. We agread that I wonld contact Teves for marn infis.
We discussed firmation of elactrolytic cell with Braks Ruid in the base cavity, and how n low restatance path to groumd
conkd te formexl. Discuased the wattage availabls with o 13A fuse and 14Vde dystem, I that sufficiant to gonerite cnough
haat doagh ihe ground path.
Disctsad CRL unalysis of Mamphis part, and gave copy of Al's report to Nor. Bryw, per Nomi, Al ratsined " spoontisls”
of the cormsion residoe. Do you know if AL has dono any composltional analysis ( IR ) as oppased io olsmental only?
Kapt getting back 0 aource of fire. Ford bas not yot bean abls 1o create o e in s awitch, Tesos decided thet pulling in Dew
Chenvical oaa k2y 60 undexseand if we can cresdo & fire with given consiraimie
I will start sxpoxing the resistiviy et hare o bamperabhen 2711,
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No phone yot. Andy has srranged for & calluler phone and pages. O the poditive side, recaived witation from Fred i join his
canry for & Section Laxteh of the Hawalinn Cafe. 9hould be funl

More TOMoTow.

Fegarck
Azlz,

ague. Byen

frorme Rahman, Axz
Sant! Thursday, Febmucry 11, 1999 11:02 AM
Te: Boumann, Rus; Bardnghousa, Stevan: MeGuik, Andy: Dapue, Brvan

Subject: RE: 77P5 Oveardew

Toam,

Thanka for the Info below. | have reviswed iest report 58/14 with themn and wil review thia info at the nest opporiune
time. | will Jat you know i [ nead & hard oopy.

From: Dague. Bryan
Jank Thumcicay. Fairuery 11, 1900 8:48 AM
Joe Baurmann. Russsl; Barnghause. Stewan; Robman, Ar: McGulrk, Andrew

Subject 7P Overview
Guyn,

Ploass advise i I noed to fax it t0 sooocoe.

T em heving coples af the appendiz made ey,
Regards,
Bry
Propristery Information
T7P8 Ovarview
1899

TI's 77PS warisch family hap hoen spocificaily designad to oparuts in an mtomaotive braking system.  The prasnme cavity of
the switch has boet dewigned to seal brake thiid pressre ind transmit pressare aod movement to the sansing portion of the
switch aver the lite as defiped in Ford ES -FIVC-5P924-AA.
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Backgroand)

mmmhmdhmmmmm“wmumnu “sanl” on attachrment

1) Th“umuﬂhpﬂuthhpmﬂﬂuﬂnidﬂdnﬂ betwoen the haxport and the dinphragms. The purposs of the
dinphragens is 00 provida a flexible Mid tight seal betwean the premuors cavity mid the internal compodents of te

I.m Purtheymare, the diaphragms am latended w0 transfer preseure to the converter, and follow the movament of the

CONVErtEr &8 proseurs in the pregsure savity (raks lina peessurs) la variad,

T'wo known waya that braka flaid may enter the contact cavity of TT'a beake ywitchea from the preasues cavity are i brake
fluid eould loak past an impaired graket soal, or & brake floid could lsak throagh a damaged o *wom out® Kapoo™
diaphragm.

The Gasket:

In order to crease a fliid Hght efsstomnetic saal, tere must be proper compresaion of the alaptomer, sufficlent backing of tha
elxtomar 1o preveit movedien when preanure s spplied, and floally the sbatomer must be compatible with the working
fhaid,

Fluid conpatibility is typically establishad by the e of pablishad tablea. These tableg int fluid groups and penem!
mntecial types. Lab testing is always dona with the specific fluid that the cunomer bar specifiad for the spplication slong
with the specific campaund forrmnlated by the selactsd geaket supplier. Etitylets Fropylans is nsed in e 77PS und ia
stardlard thronghout the indtetry fir asel gaaket testerialy. T hak been nsing this raterial in braks applications sinca 1988,

gaaket comprassion target was obtained from published indasiry standands (3ee Parker O-ring Handbook). In this
mmummmdumm T clepth of the hexport gland shown on stinchinent
W2 controls this stirlbe, This gland dimension in cot ineo the hexport st the time of marmfachering. Ax » result, this
dimension in combination with the graket dimensions dotermines the final gaskes compregeion when ths asgambly 1a
crimped together,

Lastly, mmmmmuhmwmmumﬂumhmummm This dexign
sccomphishes dils by thwe outer dlametar of the gasket to be slighty smaller than the lomer ¢amaier of e gasket
gland of the steal plasd hexport. Therefire, the baxpaort gland prevonts te geaket from moving outwands when bigh
presyoro is applied in the awilch.

The DFMEA cutlines the typen of tests that ware sslected 3nd rua o confirm that all of these parametsrs aro saleowd
ccroctly. The resulting design wis exposed (o et conditions that wepa intanded o duplicats actul application conditicns,
and |n some casag go beyond the inteeded Heite to faillure. Sew the DFMEA Document munber 503704 s cusiomer
apacification ES-FZVC-9F924-AA . Specifically, burst testing, impmlse tecting, and thermal eyl sarte wars parformad to
confirm that the gaskst performed as intemdad. Tha rpecific details of thite bestd imd the resiite can be s¢ed in the PY 2t
report tunbers listed below: (ooples can be providad on requast).

Tt Regort 3 TLSwitch Part gusaber Yose Toamd
1. PSSV FIPSL-3 1991
2. PSOIMS TTPSL2-1 1991
3, P84S T7PSLA-1 1
4 PR/SUED TIPSLS 2 1992
5. PasEl TIPSL3-1 1992
6 PSOYIL T7PSLE-L 1593
7. PRI TIPSLA-1 1993

Guaket-manafachoring mmomalies can be produced from out of spec gasket, contamimation of the gasket or sealing nefaces,
anxd as & resuit, may cause Jeaks early in Hife. In grder to protect TT's customer supply chain from gaaket-mummnfctoring
Inpuny thera are several provoniativa sctions in plase. Thess actions include: balr nets, protoctive smooks, and cleening
procadures for the equipment. TT'2 cnstomer retarn ratos tedicated by past retorn and analysls recards ere lam then 1 ppm
{one leakar retarn in 5 yours from master cylinder leak testing).
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Kapion " Diaphragem:

A prexsure switch disphragm must seal the prwsture cavity, tranemit prasnure fovces 1o the capverter, aod follow the
comvener motion withowt significantly affiscting the switch catibation points. In sdditicn, the dlaphragm macertal must be
reuistant to chemioal attank by the beake finid.

Basically, a single plece of Kapton ™ i this deaign conelsts of a 0.003-inch thick palyimide filen lamimted on bath sides
with » 0.001-inch thick FEF Teflon film. The polynide filn bus the ahility o stretch without breaking {strains an the asder
nf?ﬂ!hfuenmu%ndthnﬁﬂmﬂlmhmpuﬂbhmﬂuﬁdnmpnfm Aa s rosult of this leyered
construction, Kapton ™ was selectad for lis mocharicsl and chemicul propertion, Morsover, TT hay been using this msterlal
in pressurs switch spplications since 1981, In this appiication three stacked Kapton ™ layers wore used u the diaphragm
seal.

Ta confirm the corract material was sclected for this spplication we refr © the DFMEA. Spndﬁuﬂj{lﬂ:iadocm
identifics burst iesting, impalse testing, and thermal cycle testing. Thean texis confirmead the Kapton's ™ abitity to meet the
apecifisd requirements (PY repocty listed above). Since temparatirs, cheamvical expasume, and styeas lovels all affect the 1ife
expectancy of tha Kapton ™ dispiragms, additional teeting ia commonly dens. A typical inmpulss et waould inchude
preaaure cychs 1 1450 pri, coostant semperatire of 135 C, and a eycleruie of 120 cyclasmimsts. Deponding on t factors
listind abcrve, the life expectancy of 1 TT braks pressume switch can vary, but typically i sroand 1 miilion eycles which is
well abewve tha 500,000 cyclea peciflad in the Ferd specification (ES-FZVC-OP924-AA). (See Lifs Tasting to Fuilure
(PS/98/14)

In addition, contimsd conformancs teating has boen ongoing for mamy yexra at T1. The purposs of this seating 1s 5o
cooflrm that tha componants, sminrialy, and processss bare remained sinhle over ime and that the design intext in
oconsistently being schiovod. Sow witsched TP reports which confiem 1009% mccassful passing of all testy definad ln tha
apecification.

Manufacturing & PV socmalies such s pinched Kapton ™ can affect the Kapton ™ diaphragm ssal performence {seo
PPMEA Docament % 303831). Materlalichemica] compatibility and siress/stin concentrations con also come the Kaptoa
™ dlaphragma to fatigue. See DFMEA Docyment mumber 503796, In order to verify the conmct design parameiors wers
sslececd, the rwitch was wibjecead t & number of tests dealgned to simulaie sccolersted fife meting of e applicaton. Soa
PS reports called out ahove.  Life testing per ihe customer specification (ES-F2VC-9F924-A A) has shown acceptahls
pocfortenos,

Typloally, Kxpton™ fatigne occurs wel] over 0.5 million fofl-acale presmure cycles in i histary of stomdated end
sccalevated life testing. When Expton ™ fatigue does acour, there sre visunl signs of de-Ismination, cracking, and
embritement. mm“wmmmnm“dwmuumw.ﬂum
region o show break down W the circumferential ares Furmounsting the converter button. See Enduranco Test (report #
PSAE/53). Agnin, diaphrapm lifs dopends oo stross lervels (prowinre magniteds applied), temparatuze, and chemical
expossre. The above metitioned tests wore aoaducted in TT's Life Toat [sb with reletively controlled condltions,

Wistee has been showm tn accelarats the pging of the bass polymids. Wirter can be irtroduced in two own anys:

1) By entering the contact cavity via the slectrical connactor
2) By being in sohaiow in the brake fluid mnd snsering the wwitch vin the pressume pori,

Whﬁnmmhmhﬂﬂ'm'h!w“{ﬂn#mudmihﬂmmwuﬁmﬁhthmhﬂ
the eod of lifs. This conditon leaves visual cloes. Clacaio signa of chamicul atgck of the Kapton - includs de-[xminstion
of the Teflon from the base polymida base, embrittlemant, and cracking of e bass polymer. See Endnmoce Test (roport
P5R833)

Austhared ty Bryan Dague. Call Andy Mcguirk or Brysn Dague with queations.
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77PS Overview Appendix

Pressure Switch Cross Section
Hexport Print (TT # 36900)
Gaaket Print (TT#H 74353)

DFMEA for Gasket and Kapion Seal

Life Test to Failure Test Report (Weibmll Anslysls)
Customer Specification (ES-F2VC.0F924_AA)
PFMEA

IP Test Reports
Endurance Test Report
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from Watt, Jim

Sent: Thwrsckawy, Fabruary 11, 1999 10: 10 AM

Toe Bournann, Russ RUSE: Dague. Bryan Me@uirk, Andy: Beringhouse, Stevery Wall, Am
Subject: RE: T7P8 Diaphragm Weor Out Causa & Effect Diagram - Resend

Senwiftvity: Confidential

From: Wiatt, Jim
Sank Thursaay, Februory 11, 1999 56 A

To: Baumaonn, Rum RUSE: Cogua, Bryarn: Meizulk, Andy: Bednghousa, Sleven
Subjeck:  RE: 77PS Diopiwagrn Wadr Out Coass & Effact Diagram
imporanes:  High
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Senlivity: Confidential
Tha betow 77PS Diaphragm Wear Out Causs & Eftect Diagram is fyl, comments. ,..:

<Flia; Ford 77TPE1.ppb»

Jm Watt, QRA, magd: w02 mol siation 1233 poge (S06)234-1010, na. (049E)
ph (B0E) 2361719
hox (BOB2E-5 183

McGLUINn. Andy

Wedrnesdcy, Febnxay 10, 1999 3:08 P

Baumann, Russ RUSE Dague, Bryon

Baringhausd, Stevery 'Rahmon Axz 32°; \Wat, Jim
RE: 77PS Dasion mqionation

Attornry Chiont Priviloged Infermation

|

overad, an ouistending documant dreft. | macs 8 number of changes and am on calizack to decuss my
thaughts.

| think # might be of value to disguas walbull suoness facter projections fram the "ZIone” of "se’ teet results we
rmuit have? we should also speek to the thunderbird applicatiors 7 maybe refar to the econoline iasus of
"8 with conneotar isaues 7

we naad some summary stalemeant as to the anding of this dogument......

i

ArEEOTIVE DOl ARD CONTEOLE (RA MENGER
34 FOREST BT M/8 21-D5§

MNETLEBORD, Hh 0373

T (100 23%-3000

I 1 (300 136-3TLS

BAGE: (BOD) 4ANT=-3700 PIN S4-2044

Mrom: Dague, Bryan

Ban Wedinmacicyy, Fabruary 10, 1999 1:24 PM
To: Boumann, Russ RUSA

St Bardnghause, Stevery Rohrmon, Axr 17 Mok, Andy

Subject; 77P3 Delgn engoicinartion
Folkn,
Fare t4 » suinmary of how mad why the 77PS dy designed st it is. Plesss give me any comments you might have.
Aziz,
Rewd this and usn the information ag yon ses fit, but do not distribate i unil] we all agree on the wording.
Regards,
Bryan )

LLELLL DL LS DL I L DL oLl Ll Lol DL E D L] .o Ll o i o ol e o e il o s e ol sl ol ol i

Attarney CHend Privieged Information
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Braka Fiold Inirusion
V10
TI"s 77F8 switch family bas been specifically designed to opacate in an nniomotive braking systam. The pressare
caviry of tha switch has beea dagigned o seal brake fhald and transmit forcs and movement to tha seasing porton
of the switch over the tfis of the 500,000 cycls specifiontion which In turn frasiaies frivn un eletrical
reaction usad In the sutomobile sysiam a2 a redundant safety related orulss santrol shutoff
W is cammposed of the hexport, puakst, md Kaptem {Callnd peal
preasure cavity ia diaghragma oot &y "peal” on
uitachmant 1.). The purpose of the gasket 1 to provide & Suid tight ses] between the hexport and disphragms. The
purposs of the Kapton disphragms Is to provids u flaxibile fhuid tight san] betwean the pressare cavity and the
internal componsnts of the switch. Farthermaore, the disphragms sre memded to tronsfer prescure to the converer,
and follow the movement of the convertar ax pressare in the prossare cavity is varisd.

Theee are two dilferent ways that brake fluid may enter the contect cavity of TT's beakce awitchas from the pragsure
cavity. Brake fluld could potoatially leak past an impaired gasked scal, or keak through a damaged or "worn out”
Espton disphragm.

The Casloet:

In order to create » Auid tight alastomeric seal, thers must be proper comywession of the cligtomer, sufficiet
backing of the seal materia] o prevent movemant when pressure i applind, end finally the alastormer st be
compatihla with the warking finid and expected thermal ranges of the covironment and application.

Fluid compatibllity is typically estahfished by the nss of published tabins. Thesa tablas list fuid groups and
general mutovial types. Lab teeting in done with the specific fhuid that the customee has specified for the
mmmummwwmmmm Ftylans Propylens for
brake applications is common practice throughonut the industry for seal gaaket matecialy , and TT isas been uaing
this mairsial in brake spplications since 1988,

The prvkes compression farges was obrtained from publish industry styncdards (soa Parleer Q-ring Handboal), In
thly particoler dawign & naminal paket compreesion of 24%was slectnd. The dopth of the haxport gland shown on
attachmest #2 controls thin atirfbote, This gland dimension is cot i the bexport at the time of mmufactering. Ax
a resnlkt, thin diseonwion in combination with tho gaakat dimenalons detryrdwes the final gueket compreasion whoo
the ssaembly ls crimyp sogother.

Lastly, the movement/position of the yrskoet whon pressurs Is appliad muogt be conerollad snd rextrained. This
dealgn scenmplishes thix by salacting e coier dinmeter of the gasiket i be slightly smalier than the Inner dismeter
of the gaskes gland of the steel plated hexport. Thersfore, the hexport giand prervents the guiked froun moving
outwards when high prossos is spplisd fo the swikch.

The DFMEA outlines the types of toets that were salasted and ra to sonfirm that all of chess paramatere are
solaciad correctly. The resulting deslgn was expasad to test conditione that wers inlerdad 1o dupticats sctnal
application conditions, xud in soms cases go beyond the intended Hmits to failee, See e DFMEA Documest
mmeber 503794 and cuistomer specification ES-F2VC-SF924-AA . Specifically, burst teating, impulse tosting, and
thermal cycle teats wars pecformad 9o confirm that the gasket performed an intended. The specifics details of these
tants and the resalts cam be seen in 3 nmmber the following PV et ropors:

Test Repory # T1 Switch Part ounber Your Touted
1. PSAL4E T7PSL3-3 1991
2, PENLM9 TIPEL2-1 1991
3. PSS T7PSL3-1 1992
4, PRAOLAD TIPSLS-2 1992
5. PSS TIPELA-1 1952
6 PRAVII TTPSLS-1 1993
T. PSS TTP8L4-1 1953

alsq, tharw are [P-2 tests of 65, 1095, 196 and 8 /96 that are rendlly st hand and show fuid capabiity
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ristances

In order 30 protect TI's cutomer supply chete from graket-munatectoring isnces there ars several proventative
actions in pisce. Thase actions incinde: halr bety, profoctive smocks, and cleaning procedunes for the equipment
As aresult of the proceas and prodect controls, TT's custofmer retarn raiew cloding Nne Callowt rates and emd
of line accepinnre tosty indicate gegket-mamefacturing anoaialles ure below measurshle linlin (one leuk
talrn in 5 yearw from master cylinder luk testing ar lesy then | ppin), Caskat-mamsfacowing spamalies cun
be prodaced from ont of spec gaskets, contmination of the gasket, o staling surfaces, and as » resalt, may cause
leaks early in life but in our sxpart ophtion not in Lrbe Iife without sarly lsak signe.

Kapion Disphragmai

A presmme switch dispheagmy mmat seal the pressune cavity, ansmit preggures forces 6o the comverter, and follow
the converter motion without significantly affecting the witch calibvation points. In addition, the disphragm
material moxt be reaistant o3 chemical attnclk of the brake fuid,

Basicaily, & vingle pisce of Kapton b thre deslgn comalste of 3 0.003-inch thick potyimide il laminsted on both
aideq with n 0.001-inch thick FEF Teflon film. The polynride film hay the ability to stretch without breaking
(siraine on the order of 70% bafore nuptors). and the Teflon film 15 compatible with & wide range of chemicals. As
o result of this lxyered construction, Kapton waa selectod for its mechanical and chemlcal propertion. Moreowver, T1
has beem urng iis maserial in § wido variety of presmure swich applicatlons sincs 1981,

To comfinm the coemect material was selocted for this application we refer to the DFMEA. Specifically, this

documant entifleg buerst tepting, impalss teating, and thermal cycls iesting, Th-mmqutum:
capability to moet the specifisd requirements (goe PY reparts lisied shove). Since tempersiure, chenical
axposare, and stress levels all affoct the life cxpectuncy of the Kapton disphragma, additional testing ia commonty
done. A typical impulse et would inclode presancs cycles to 1450 pad, constemt eemperature of 135 C, and a cycle
rate of 120 cyclasfrdnite, Depending on the factcs Hited shove, the Hfs expectiney of & TT bake pressare swiich
t# amound 1 millinn cyelet wislch i wall above dhe 500,008 &y el specifisd o the Ford (ES-F2VC-9F924-44)

See Life Testilg to Failire (PS/O8/14),

In addition, continued conformance tegting has been ongolng for many yam ot TL Tha purpose of this teating
o ooaiirm that the componeots, maderiale, ad processes have remained stable over times snd that the design
intent (= consiatantly being achieved Sce arteched IP reports,

While the similar mannfactoring smomalise Hsted shove can affisct the Enpion diaphrs gma (sea PFFMEA Document
# 503821}, additional factors can canss laakiges via the Kapton disphragm. Mwﬂbﬂww
siress/sirain concontrations can aiso ciuse the Knpiem disphrigma to Jeak. Ses DFMEA Documént momber

3023794, In onder to verify tha comract dexign parameters were salacisd, the switch wans subjectsd to a nmmber of
icsin designoed to sicmulate acoelorated Jife teeling of the application. Seo PS reports called cut shove.  Lifh testing
per the cumames specification (BS-F2VC-9P924-AA) has showm acceptable performenca,

Typically, Kapton fatigoe ocours well over 0.3 milHon full-acals pressure cycles In our history of simulated and
acoalornted o teating. When Kapton rupiire does cocur, there are visual rigns of de-lamination, cracking, and
ambritfement. The Expton disphragme break down first in the aeeas of highest streas and or sirain. In sur expart
opinion, the firsl region to show break down in the circumferential arva nurroonding the convertar button, See
Endurance Tt (oport # PROR53). Again, dephragm lifs depends on streas levels (precsare magrmimds eppliod),
temperatnrs, and chemical axpasure.

The above mentioned tats ware condostad in TT's Life Test 1ab with relstively controfled conditions. "Water will
necoleratz the nping of the base potymide, Chenical attach cem come from two directions:

1) By eatering the contact cavity via the slecirieal contector,

2) By being In solution in the beaka fluld and sntaring the wwitch vis the pressure poxt.

Whes water eiter the centeetir it will "sge” the Espeon daphragms and makes them appear as thongh they have

reschad thé end of Lifa. This condition leavea visual cloes. Clussic signs of chemical attack of the Kaptoa [nclnda
de-laminstion of the Teflon from the bese polymide base, embritifement, end cracking of the base pofymer. Sce
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Bndurance Test (raport PEAR/S3),
End of Document,

Dague, Bryon

From Watt, Jim

Sant: Thumsclay, Fabruary 11, 1995 %658 AM

To: Baumann, Rus RUSE; Dague. Bryan; McGulk, Andy; Beringhause, Steven
Subject: RE: 7778 Diaphragm Wear Out Cawe & Effect Dlogram

Imporlance: Hgh

Sansitiviiy: Confdantial

The below 77PS Diaphragm Waar Out Causs 8 Effect Disgram ls fyl, comments. ...:

Fere: 7P et

Jim Walt, QRA, megid [wi2; mal rafion 12-3% poge E0M236-10130. no, (D695)

poh {504) 285-171%
o (S08)235-31563

From: MC(SLINE, Ancly
L Wiecinmecday. Februcry 10, 1999 3:06 P

Tos Baumonn. Rus RUSE: Dague, Bryan

o Beringhause, Steven; ‘Rahman, Az IIZ'; Wolt, Jim
Subject  RE: 7773 Denign sxplanation

Attormey Client Privileged Information

ovanall, an outstanding dooument draft. 1 made 8 nunber of changes and am on callback & dlscuss my

thoughta.

I think it might be of value o discuss welbull suocess factor projections from the 'zilions” of "sw’ test reaults we
must have? we should aleq speak to the thunderbird applications 7 maybe refer to the sconcine ssus of '93

with connactor lasuses 7
we naad some summary statsmant aa fo the ending of thia dooument......

Poge &2
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AT IVE TR AN CONMEGE ORA MAEHR
34 TORENT @F M/8 d3-E5

ATTLERCRA. Wh Q1703

TEL 1 (0] 33E-1040

FAX | (90B] I3is-374]

PRGN, (Rd0} 46T7-3TD0 PIN Sd&-3044

Ffrom: Dogus. Bryan

Sant: Wadneaday, February 10, 1999 1:24 P

To: Bournann, Rus RU3B

Co:  Beringhouse, Stevery Rahman, Az IIZ; MeGuirk, Ancly
Subjbit: TIP3 Daslgn explanation

Folks,
Hee s 3 ummary of how mnd wity the 77PS is designad ns it is. Ploase glve me my commenty you might have,

Aziz,
Foad thiis and uee the Informetion as you see fit, bat do nat dlstriberts it until we all agree on the wording.

Regardg,
e P . .
Attorney Cliemt Frivileged Infocmation
Brake Fiuid Iniresicn
e

TI's 77PS rwitch fanily has been specifically dexigned to operate in an sutmnotive braking svetem. The pressore cavity
of the sovitch has been desigoed to seal beake Thad and transmit forces and movement to the sensing portion of the
awitch gver tha (M of the S08,000 cyde spacifiention which b hon trasises into sn sloiries] swiicking reactim
ubad I the sutomabils sy Swm &l b redindant siety ralated crubee ool & utoll switoh..

Backyraund:

The pressure cavity is compaosnd of the hexpost, gruket, and Espton displeragma (Callad oot s "see]” on sntachment 1.).
The putposs of the geaket in to provids & fluid Hght seal betwena the haxport snd dizphragms. The purpose of the
Eapton disphragma is to provide s flexibles finid tight ssal botwoen the pressure cavity and the imtornal componants of
the switch. Purthermore, the disphragma are intended to tranafer pregsure to the convectar, and follow the movement of
the converier M présiUre in the pressure cavity il varled

Thare are toro different ways that brake fhuid may enter the contact cavity of TT's eaks switches from the proseo e
cavity, Bralm fuki conld poteottally leak past 5 impainod geslont senl, or leak throogh & demagsd or *worm out?*
Eapton diaphagm.

The Gasleety

In ocder to creste a fheid tight slastownesic saal, thare met be proper comprestion of the slastomer, mufficient backing of
the seal maserial i prevent movement when pressore is applied, and frally the alsstomer must be compatible with the
working fluid snd expected thermal ranges of the snvinomment and spplication.

Flud compardbiBity Is typically setablished by the use of published tables. Thess inblen Hat figid groups and gemeral
muakerial typss, Lab testing is done with the specific fiuld that the costomer has specifiad for the application along with
the specific compornd formuolaed by the seloctad gasket sopplisr. Etyless Propylens for brake applications is common
pmctics the industry Jor seal guaket materinfs . and TT has been using this msterial in brake spplications
since 1588,

The gacket compression trget was obtadned from publish industry standerds (see Parker O-ring Handbook). In thie
pacticular design 2 nominal gasket compression of 24%was salacted. The depth of the hexpart gland shown oo
aitachment #2 coptrols this aitribute. This gland dmession is cut into the haxport ot the time of mamfacturing, Asa
result, this dimension in combioation with the gasket dimensions deteemineg tha Anal gaskes compression when te

Page B3
TI-NHTSA 018670




nsacibly 15 crimp together,

Lagtly, the movement/poiition of the gasket when pressure s sppllad mwst be contenlted and restradned. This daxign
mmmmwm;maMMdthnhMmmmMMdh

gakat gland of the el platsd hexport. Therefare, the bexport gland prevents the gasket from moving outwards when
high pressure is applied {0 the swisch,

The DFMEA ondines the types of tasty that were selactad and run b eonfinm that all of these pacamaters are selected
cornecely. The meniting design was axposed i tast conditions that wars inteodad to duplicats acmal application
mdiﬁmu snd in some cages go beyood the intended limits i fadlure. Sae the DFMBEA Document sumber 503794 and

BS-FIVC-9P024-AA . Specifically, burst testing, impulss texting, and thermal cycle testy wers
mmmmmmmum The spocifica dotaily of thewe tests and the results cam be
woen 1a & ounber the following PV st reports:

Tost Roport Year Tesjed
1. PRMO1ME TIPSI-3 1991
1 PSM/MA9 TIPSL2-1 1991
3 P3N/ TIPSLA-1 1992
4 PSS90 T/PEL5-2 1992
5. PS8l P31 1992
& P3AY11 TTRELG-1 1993
7. BP3MAd TTPELA-1 1993

also, e nre IP-3 twats of 693, 10/95, 196 mad 6 /9% that ave readlly ut hand and shew foid capablity
reslsitances :

0 onder to profect TT's customer sepply cheln from gaskt-maniifactiring Lasyes thers ire nevarsl preventative actions
in place. Thews actions include: hair nots, protective omocks, and cleaning procedures for the equipmeat

Al i result of the process and product controls, TT scastomer return rades hckading How fallont catw and end of
line nccopiance ioets fulicate pasket-manutacioring acomabies are below measurahlo s (0ne lesk reinre bn 3
yourd froes resstey cyEnder loak testhag or Lias thew 1 ppe). Cuikec-manufastoring inomilics om be produced from
ont of spe; gaskets, contamination of the guskst, or sealing nerfaces, and es a result, may opnee leales sarty o His DUk
In our axpert opinion not In ixte e without sarly lsak signs.

Kapton Disphragnm:
A pressure pwich disphmgm st aeal the pressure cavity, uansmit pressires forcas ™ the converner, snd follow the
comverier motion withoot significantly affocting tha switch calibration points. In addition, the diaphragm material most
be reslsigni to chemica] srtack of the braloe Budd.

Bagically, » singla piece of Kapton In tris design comaiwis of » 0.003-Inch thick polylmide film laminsted on both sides
with a 0.001-inch thick FEP Tafloa flm. The polymids fitm has the ability o stretch without heaalcng (siraine on the
arder of 705 before rephure), sud the Teflon i i compatibie with a wide range of chewricals. As aresolt of this
Inyered constroction, Kapéos was selacted for its mechanical and chemical propartics. Moreover, TT has been ring
this maiezis! in & wide varicty of pressure switch applications simce 1981,

Ta confirm the corract muterial was solected for this spplication we refes to the DEMEA. Specifically, this document
idenitifiag utrat teoting, impolee teating, and thermal oyels caoting. These tewts soufirmad the Kaptan' scapebility o
meet the specified requiraments (ses PV reporis listed shovs). Sinca tempecstum, chemical sxposums, ard sirsss levels
Al affect the life expectancy of the Kapton diaphragma, acditional sesting iv coommeoaly done. A typical impulse tost
woukl ibclnde presture cyclet to 1450 psi, constant steperatae of 135 C, and a cyels rats of 120 eyclea/mimats,
Dependlng ca the factors Listad above, the life expectancy of & TT bk pressure swlich s arovnd 1| milon cycles
which ks wall above the 300,008 cycles specilied In the Ford (ES-F2VC-OF$24-AA) Sea Life Teeting to Pallure

(PS/98/14).

In addition, continted conformance weating has beant ongoing for many years 1t T1. Tha parposa of this testing i to
confirm that the componenty, maiwriss, and procazses have romadned stable over tinw 2nd that the dasign intent is
conalstantly being achisved See atached IP veports.
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While the similar manufartaring peomalies llaied above can sfect the Enpion daphragms (sez PFMBA Doeqment #
compatibdlity and

503831), additionsl factors can canse lnakage vis the Kspton diaphragm. Matecinf/cheatical
srepa/strain

cooceatrations can als cavse the Eapion diephragms to ek, Spe DIFMEA Document umber 503795, In
ardex to verify the correct design parkmetecs were salocted, the switch waa wblectad to 8 mumber of tests designed to
simnulate accalarsed 1o toating of the application. See PS reports called ont above.  Life loating per the customes
pafomindce.

specification (ES-FZVC-SF924-AA) has thown accopiable

Typically, Kapton fatigue occury well over 0.5 millon full-s2als pressare cycles In our history of simulatad anc
accolarated e teating. When Kapion ruphure docs dccur, there ars vianal slgns of de-lamination, cracking, and
embeitiement. The Kapton diaphragms dreak down firat in the srazs of highert strazs and o strain. In oor expert
opinten, the first region to show broak down is the circumferential aren samoonding the converter taon. See

Endurance Test {repart # PS/ORS3). Again, diaphragm Life deperrs on sircss levels (preasire mageitude apalied),

temperaturs, and chemical expognre.

The above meatloned teats were conducted in TT's Life Test lab with ralatively controtled conditions. Wter will

aocelonits the aging of the base polymide. Chemisal atach can coms fram two Hrectione:
1) By eatecing tha conmet cavity via the slestrical comactor,
2) By being in solution in the brake fluid md entering the switch vis the pregsgrs port.

When water ovitera the comector it will "age” tha Eapion diaphragms and make them appesr a

though they have

reached the end of life. ‘This condition leaves visoal cloes. Classkc slgne of cheenlcal attack of tha Eapton inclode de-
lemination of the Teflon from the base polymids basa, embrittement, mnd cracking of the baso polymer. See

Endurance Test (report PS/94/53).
Bind of Docoment.

E

McGuirk, Andy

Thursday, February 11, 199% 7.52 AM
Baumann, Ruas: Dogue, Bryan
Bavinghouse, Stevery Rowtand, Thamos
RE: 77PS Overview

Eog

minor polnta end drop out tenn lne

ATREETIVE KUKl LMD COrTEOLE ORA MAMCER
3d FUREST T Wil 13-05

KTILERCERC, M 02703

T o (504} 23E-30MD

mE : (J0d) 23E-1742
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cme [A00) 4ET-31700 FIN 6042044

Frone Cagua, Bryan
Sent Thumsday. Fabruary 11, 1990 &:24 AM
Ta: Bourmann, Russs|
S Bang o el S MCoGUN, Anciew
Subjact 771P8 Crvarview
Guys,
Hare |8 the [atoat......
Rwgards,
Bry
it niiriieirinek Hink friniri ik i et it ok il 0 8 R eI ieiriel
Propristary Informatinn
17PS Overviow
oM

TT'a 77P8 awitch family bas been spacifically designed to operate in an autnmotive hraking systewn. Tha présaars cavity of
the switch hag baen degigned o sen] brake fluld saod transmit pregsore and moveesnt o the seoting partion of tha 1wiich
over the life as defined in Pord ES -F2VC-SF%24. A 4.

Backgromnd:

The preasurs cavity ls composed of the heaport, gaskes, and thres Eapon ™ disphragma {callad oot & “ssal® on antachimest
L) Ihg;mnfﬂnmkﬂhhpwﬁduﬂnﬂﬂ;htulbﬂmﬂnhmutuﬂﬂuﬂwhnm The purpose of the
Kapton "™ disphmgms is to provide a flexibla fiui tight sodl between the pressore cavity and the imternal conmponents of the
switch. Furthermore, the diaphragms are intewded io transfer prossurs to the converter, and follow the movenset of the
cofrvarter an presetive in the pressars cavity (ks line pressmro) s varled.

Twa known ways that brake ffuid may entar the oontact savity of TI's brake awitches from tha presyone cavity are 1, bk
fiaid could patentially loak past an impaired ganket seal, or 2. leak throngh o damaged or “worn out' dizphragm,

The Gasket:

In order S0 croate u flnid tight clastamaric scal, thers must be proper conmpreasion of the slastomer, mificient backing of the
seal materia] to prevent movement when pressure is spplied, and finally the elastomer must be commputible with the working
fpid, .

Fluid compatibility is typically established by e uss of publishad tables. Thess tables Tist fluid groups and gensral
material typea. Lab testing ia always done with the spacific fhald that the costomer has specified Tor te application aloog
with the specific compound formulsted by the selected pruket wupplior. Ethylene Proyryiene for brake spptications is
mgmhmuum.hmpﬁum-dnmmmwmmmm

The gasket comprossion tarpet was obtained from publish industry ststdarde (sce Parker O-ring Handbaok). In this
particular dexign a noming] gagket compression of 24%was selecied. Tha depth of the hexpon gland shown on sttachmen
#2 rontrols thin attribets. This ghand dimengion s cut into the hexport at the thre of munofscturing. As & resab, this
dimneamdon it combinstion with the gasket dinentions detamine the final gasket compresiion when the sscmbly o
crimped together.

Lastly, the movementiposition of the gaaket when pressure is applied tonst be controlled and rostrained. This design
sccomplishes thim by solocting the cutar dismeter of the gusket so be stightly smaller than the iner diameter of the gasket
gland of the xtoal plated hexport. Thenefore, the haxport gland prevents the gasket from moving cutwands when high
préwiure 16 appled to the wwitch.
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The DFMEA cutlince the rypes of teats that were seloctad and run to confirm that 3] of thees parmmeters are selactad
correctly, The resulting desige was exposed i teat cenditions that weee intended to daplicate nctual application conditions,
mnd it soeme cuses go beyond the intended Jimits to failure, Ses the DFMEA Docyment sumber 303764 and ctstomer

ES-F2VC-9F924-AA . Specifically, barst [esling, impolse testing, and thermal cycle tesm were perfoarmed to
confirm fhet the gasket performed as ntended, The specifics details of these tests and the results can be seen in the PV tagt
report numbers listed below: {copies can be providad on request).

Teut Report # T1 Switch Past nomber Yoar Temed
1. P3M91/48 7Pala-3 1991
2 PSALES TTPSL2-1 1951
3. Py TIPSL3-1 1952
4, PS80 TIPSLS-2 1992
5 PO 7TPEL3-1 1992
5 P39l 7TPSLE-1 1593
7. P3/9%A4 TIPELA-1 1993

Gasket-mmafacturing anamalics can be produced from oat of spec gaskats, cantemination of the gaskety or

QAS KE Taealing surfaces, and as & result, may cavse Loaks sarly (n life. In qrder to protect TI's customer supply chain
from gurket-manufacturing issucs theve are savard] prawantstive sctions in place. These actions inclinde: hair nata, protective
mocka, and claaning prooodures for the squipment. TT's custoree roturn rated imdicated by past rolom snd snalyels records
are Tom then | ppm (ane beaker retoen in 5 years from master cylinder leak testing).

Eupton ™ Disphragmg:
A pressure switeh diaphragm nuet seal tha prosstms cxvity, transonit prassime foreat to the comvertar, and follow the
convertee maotion withouot sigmificanily affecting the switch calibvation poinis. In addition, the dispbragm maesrial mop

BE resistant TOcemical ssck BY the bears s

Basically, s singls plece of Expton ™ in thin deaign consists of & 0.003-inch thick polyimide film lxminated oo both sides
with & 0.001-inch thick FEP Teflon film. Tho polymide film has the ability o strotch withont brasking (stralns on the e
d?ﬂbﬁnm&nﬂﬁuﬁﬂmﬂmhm&hmuwﬁnmdm As @ vepult of this leyored
eonstruction, Kspéon ' waa aslscind for it machanics] snd chermical proparties. !lwmwﬂhubemulh[thilmﬂ
hwm:uﬂuﬁmﬂuﬂmmmnl In this spplicativa e stacked Eupton ™ Layars waro used s the dlaphrage

To confirm the camect materisl was sxlacted for it sppllcation wa refer i the DFMEA. w!h‘mhm
identifiea burst testing. impulse testing, and thermal cvele iesting. These tests condirmed the Eapton's ability 1o meet the
specified requiroments (PY reports linted above). Since smparamre, chamical axposure, and stress fevels all affect the lfe
expectancy of the Eapton ™ dlaphragas, additicns] teeting is comesonly doms, A fypical impulso teat would includs
preesura cycles o 1450 pul, constant tempezaturs of I35 C, snd & cycle rate of 120 cyclaaminnis, Depending on the faciors
linted ahove, the Hife expectancy of & TT braks pressure gwitch 1s around | million cycles which is well shovs the 500,000
cvcles specified in the Ford specification (BS-F2VC-9F024-AA). {9ee Lifes Testing ko Failure (PS/OR/14))

In sddition, contirmed confiormanze testing has heen ongning for many years at T ‘The parpoas of this sesting i 1o
oonfirm that the components, materinls, and processss have ramained stable over tima and that the design brtant 1s

conrisently being achieved. See stachad IP repocts.

Mamufactoring & PV ancennlins such 1 pinched Kapton ™ can affact the Eapton ™ diaphragm seal pecformancs (ace

PFMEA Document # 503831). Rexnlty of the analyzar af the pressure switch from Tcmm

memwmmmmmwnmmn
Mnterialichemical compatibitity snd stress/strain concentrations can also camee the Kapoon ™ dinphnmmmt. Sw
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DFMEA Dosinnent prmber 503708, In order to vexify the correct design paramsirey were selacted, the swich was
sabjected to & number of tests degignad to simulate accalerated lfi testing of the applicetion. See PS reparts callad ont
shove, Lifatesting par the customer specification (ES-PIVC-0F924-AA) has shown acceptabla perfortanca,

wm.m“mmmmummmmmmemdmmm
accalorsted Hife sesting. Whea Kapton ™ fatigne does oceur, thers are visyal signs of de-lamination, oracking, and
ebrittemnent. The Kapirn ™ dlaphragmms bresk doven firyt in tha aross of highest stress snd or strin. Typically, the firat
region to show break doovn 1y the clrenmfevential sras suricunding the converter boton. Sas Endurance Test {report #
PS/9B/3T). Again, dispheagm lifes depends on stresa levels (pressorn megnitnde applied), empecature, and chemical
EXPORIrS.

The above mantiooed tests ware conducted in T1's Lifc Test 1sh with relatively comrolled conditions, Water haa been
* shown to accelornte the aging of the base polymide. Wiater can be ineroduced 1n twe known ways:

1} By entering the comimct cavity via the electrical connecior

2} By being in solution in the brake fluld and eatering the wwich via the pressace port

When water mnters the connacior it will “age”.ths Kaptos ™ diaphragms and make them sppesr a1 though they have reached
the sod of life. This cendition lsaves visual chies. Classic rigne of chamieat sttack of the Kapion ™ inclods de-limination
of the Teflon from the base polymids base, embeittiement, and cracking of the base polymer. See Endurance Teat (report
PRSI},

Authoved by Brysa Dugoe. Call Andy MeGuirk (508) 236-3080 o Brys Dugue (508) 236-3234 with questions.

Brake Fluid Intrusion Appendix

1. Prossure Switch Cross Section

2. Hexport Print (T1 # 36900)

3, Gasket Print (TT# 74353)

4, DFMEA for Gaakst and Kapion Saal

5. Life Test to Faflure Test Report {(Weibull Analysia)
6. Cuostomer Specification (ES-F2VC-9F924_AA)

1. FEMEA

8. 1P Test Reports
9. Endurance Tet Repert
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Dague, Bryon

From: McGulk, Ancly
Sant: Wednesday, Febniay 10, 1999 3:.08 PM
To: Boumann, Russ RUSE; Dague, Bryan

Ca: Barnghause, Steven; ‘Rohman. Az Z2°; Waot, Jm
Subjact: RE: 7775 Deskon explanation .

Astarney Clisnt Frivieged Informotion

ovwell, an outstending documaent daft. | made a number of changes and am on callback to discusa my thoughts.

i think it might ba of valua to disouss welbull auocess factor projactions fram the 'zillons' of 'es’ test reaults we must
have? we should aleo spaak to the thunderbind applioationa ?  mayba refoer to the ecanolina lasua of '83 with

connecior lssuse T
wa need same summary statement as to the endlng of this document......

[

ADPNROTIVE FEEORS ARD CONTROLE QRL EANTLE
14 FOREDT ST W/F 23-03
ATILERORD, BA 02701

TH 1 (M} 215-3080
PAE 1 (BOB| 936-1T4S5
Fam: (h0d] 4ET-1T20 FIN ACd-30d4
From: Cogue Bryan
Sant Wecirmaday, February 10, 1999 124 P
Tod Baumann, Russ RUSHE
Cea: Baringhause, Steven; Rohmon, Az I MoGulk, Andly
Subject  77F5 Dwsign soplanation
Folks,

Hure it & sty of how and why the 77FS ia dealgned as it in. Please pive me my comments you might have.

Asziz,
Read this and uss the information se yoo see fit, but do not dlstribate it util wie all agree o the wonding.
Regaxrds,
a0 o a2 o e e o e e it e o e o R
Adtarney Client Privilagsd Infornastion
Brake Flaki [nireslen
1099

TI's 778 awitch family has bean specifically designed to opemite in an automative braking system. The preasuee cavity of
the switch hes bosn desigued b0 seal brake fluid and ramemit forca and movement to the sensing portion of the switch over
the life of tha 580,000 cycle spacification which La turs trasiates into an sletrical swiicking reacticn used In the
sutamoblls sysiam aa a redundant asfety relaied crules contral shutolfl switch..

Background:

The pressure cavity s composad of the bexpoct, gaaket, imd Expton disphragme (Callad owt as "seal™ on acachment 1.3
Tha purposa of the gasket ic to provide s finid tigin seal batween the haxport ared disphragms. The purpose of the Kapton
daphragme i to provide a flexible fuid tight peal hetween the pressars cirvity and the interoal componenta of the switch.
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Furtheymore, the disphragms sme intendad to ransafar pretmes to the converter, and follow the movement of the convertzs s
pressune in the pressure cavity ia varjed,

There are twro different ways that brake fluid may entar the cootact cavity of TT's brake switches from the pressme cavity.
Brake flul conkd potentislly ek past an impairnd gaylost peal, or leak thirough s demaged ar *wors out” Kapton
diaphragm,

The Gaslced:

In order ta creats 4 finid tight slastomersic scal, thers must be proper compreasion of the alastomer, sufficient backing of tha
acal material to prevamt movemesnt when pressume |y applied, and finally the clastomer euist be campatibile with the working
fhaid wod expacted thermal ranges of the caviromment and spplicstion.

Pluld compatibility is typicully eatshlizhed bry the me of published tables. These tablea list fluid groups and genersl
material typen. Lab testing it donas with te specific fluld that the costomer haa spacifiad for the applicstion along with the
rpecific eompound firmmisted by the selected gaskat supplisr. Erylena Propylens foc brake spplications & commeon
practice twoughout the indusiry for seal puaket naateriale , snd TI ke heen using this matecial 'n brake applications since
1984,

The gasket comprearion tafget wis obiaimed from publish industry standands {see Parker O-ring Handbook), In this
particulos design & nominal gasket compression of 24%wag sslecisd. Ths depth of the hexport gland thown oo attachment
#2 coptrals thix sttrituts, This gland dimension is cot into te hexport ot the time of manfactucing. As & rexult, this
dimension in combination with the gasket dimenaiona dateymvines the final gasket compresion when the iapembly L critg
togother. -

Lastly, the movemsnt/position of the gasket whon préssme is applied oraat be controlled and restxatmed. This desigo
scoomplishes this by selecting the onter diameber of the gasket to be slighthy smaller than the inner diameser of the gaskst
gland of the steel plated hegport. Therafore, the haxport gland provents the pasket from moving oatwards when high
pressiare i applled oo the wwitch.

The DRMEA oullines the types of teets that were seleciad and run o confinm that all of thass paramedons ere selacted
correctly. The resnlting desigs was exposad io test conditions that were indended to duplicate actual spplicstion conditions,
atul in soie cndes g0 bayond the inendad Hmim to fallore. See the DFMEA Document sombec 303794 and costomer
wpecification BS-F2VCSP924-AA . Specifically, burst teyting, impulse tosting, and thermal cyve tests weve performed to
confirm that the gasket performed ag imendad. The specifics detadls of these teats and the rexylts can be seen in & munber

the following PV tcst roparts:
TLSwicch Pagt mamber Xour Tosind

1. PSOL4R TPSL].2 1991
2. PRAOLMD TIEEL2-1 1991
3. PS40 TIPELS-1 1992
4 PSS TIPSLE2 1997
3.  PRANRD TIPSL3-1 1992
6 POVl TIPSLAS-1 1993
7. PR TIPSLA-1 1993

also, thove are IF.2 fests of &S, 1095, 1/96 snd § /96 that are readBy at hand and show Suld capebiilty redetances

In ander (o protect TT 3 cosiomes mapply clsle from graket-maridfacturing lawnes thers are seversl preventative actiom in

place. Thewe acticad inchudes hair nets, protective smocks, and cleaning proceduses for the: eqni prusnt

As a reqult of the process and product controls, TT's custesner retorn rates bcloding B fallont rates and sod of Ine

sccoptance tosly tndicats gaskal-mannfectaring anoxslise nve below messrahle Hutlts {one leak refurn in d years

from moasber cyiimder ek tisting or less then 1 ppm). Gaaket-manufactnring ancmalies can be prodoced from out of
spec gaakets, contamrinstion of the gasket, or maling arfaces, end ea 2 rosult, may cavses leaky sarly in Jifs bat In our

mﬂoplnlmnullnllhllhnlmldﬂnhm

Expton Dixphragrus:
A pressure switch diaphmegm most saal the pressoro cavity, tramsnit pressures foress to the converser, and follow the
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converter motion without significantly affacting the switch calibration points. In addition, the dlaphragm material mus be
rexiatant to chemmical attack of the brake figid.

Baaically, n sigle plece of Eapton In this design consdets of & 0.003-inch thick polyimide film laminated on both sides with
n 0.001~inch thick FEP Teflon film. The polymide film b the sbility to stretch without brealdng (strains on the order of
70% before rupturs), xnd the Teflon film {s compatible with a wids range of chemicals. As & rosult of this layerwd
constraction, Kepton wis sslected] for its mechanica] and chesnical propecties. Morsover, TT hus beon using this matarial in
a wids variety of pressure switch spplications since 1981,

Ta confirm the comect material was sehectad for this spplication we refer 1o the DFMEA. Specifieally, this document
identifies burst tasting, Impulae teting, and tharmal cycle meting. Thase bt confirmad the Kapton'scapsbility to meet the
specifiad mqulrementy (see PV reports Listed above). Since wmpemivrs, chemical axpossre, and strees lovels sl] affect the
Life expectancy of the Kepton dispbreagms, sddltonal esting ts commonty done. A typical impmise test would inchude
preasurn cycles i 1450 pui, constant temperatare of 135 C, and 1 cycls rate of 120 cyclea/minuts. Depending on the facior
Usted above, the life axpectancy of & TI brake prewsurs swiich ia eround 1 million cycles widchs I well above tha 500,000

crcies spocilied lo the Ford (ES-FZVC-9F924-AA) Sec Life Testing to Pallure (P3/98/14).

o addition, contimed conformuos twatitg bas besn oopriny for many yeurs at TI. The purposs of this teting is o
confirm that the componotrs, materiske, snd procsssss have rensined stable over time and thet the design intent le
conalstently baing achioved Sae attached IP reparts.

Whtls the simiisr mammfachoring ancenalise listed ahave can affect the XKapton disphragms (sse PFMEA Docament #
503831), sddidonal factors can canse leakage via the Kspew daphragin, Mutarjalichemical compatihility and strosa/rirain
concenirations cap alsg couss the Espton disphragma to lak. Ses DFMBA Document numbar 503796, In order ta verify
tha camect drsign parameters wove salected, the switch wan subjected be & sumber' of tests desigmed to simulste sccelerated
life wating of the spplication. See P8 reports called out above.  Lifa testing per the costomer specificadon (BS-F1V(C-
SP924-AA) has shown scceptehle parformance.

Typically, Kapton fatigue occurs well over 0.5 million full-scals prassurs cyclas In our hietory of simulated and
nccalarated s testing. ‘Whay Eapéon rapenpe dops ogcus, there ars visual gigng of de-lamingtion, eracking, and
ombritement. The Kapion diaphragnw break down first in the srvas of highest sreas and or strain, In ony expert spinion,
the: firet reggion 10 thow break derwn i the circumferential anea surronnding the conyestr butbon, Sec Endumnce Test (report
# P508/53), Again, diaphragm life depends oo stress levels (preasre magaimee applisd), wmparature, and chemical
SXpORIT.

The shove mentionsd sests wore condncted in TT's Lifo Tast Inb with relatively comolied conditons, Water will accelerste
hmdﬁuhﬂpnlymda. Chemical aitach ¢am come from two drections:

} By entering the contact cavity vis the elecirieal connector,
2} By being in solwtion in ths brake fluid and eomering the awitch vin tha pressore port.

When witer extecs the comactor it will "aga” the Kapton dixphragms and make them appear ac though they have reached
the end of life. This condition leaves virual closs. Classlc rigns of chemicnl stinck of the Knparm include de-]amination of
e Teflon fomn the base polymide base, embrittlement, ad cracking of the Lass palymer. See Endorance Test {report
PS/OEST).

End of Document.

Dogue Bryon

From: Ha, DA
Senk: Wedneedaqy. Fetxruary 10, 1999 10:156 AM
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Tex Dague. Bryan
Subject Toray Waeibul . xds

Taray WU s

It's called toray weibull, but the only parts that have failed 5o far are the kapton. This data 18 for ALL
Enpton parta. The test was suspended and the paris will be taken off test, John Brennan to enalyze.

Regards,

Dl

Dﬂal ngn

Fom: Rahrman, Azz

Sent: Tussdary, Feloruary 09, 1999 10:67 P

To McGuik, Andy; Dougias, Cherrdes; Bednghaouse, Steven; Dague, Bryan: Boker, Garny;

Boumann, Russ; Sullvan, Martha; Shaps, Robart: Rowiand, Thomas
Subject: 77P8 - 2/%/9% Summary

Had a fairly productive Day 1 st Fond foday. Major highlighta:

mmm:::ﬂrmhﬂllm TI participation wndecided.
Aundlence: Luxury Car Chisf Engineers, Laxury Car Chicf Buyer
Agenda: Lincoln Town Car Underhood Fires
mwmmm#mm.mqumehuh rwitch, coonector, harncas &
rolay
Koy sxpected outcoms : Management will provida advice oo near term direction.
Fred |a plamming so present switch case in an 8D foenut

- Core Teata moeting set for Wodnexdny 2/10/09, TT will participate
» Prepare proumdwork for 2711 8D
»  Updaie team on Pord/TT actions o date

- Central Rewearch Lab Vialt
s  Switches nnder investigation:

Memphia Switch - From vehicle with fire eveat

Switch A - From vehicle with firs event,

Switch B - Fram vehicls with fire event - switch not avaflable due to pending legal isses

Switch C - Prom velile with fire event

Swisch D - From 9T Crowm Vic Police Car, leaker, cruise inop

Switch B - vehicle n/a, non leaker, non isswe swlich, for refersace

Switch F - vehicle /s, leaker, cruise intermittent

»  Steve LaRooche bas completed his asseasment of the "Memphia® switch, which was imtially jointly analyzed by
PFord/T1 at TL Hls analysin points ot the toars in the kaptoa disphragm. Additonally, Lapton appears to be quite
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brittle. This beictlonssg o1l be dincosesd Later balow. I will fax a copy of hila report on the Memphis switch to Bryan
HOMOTT O .

= Switkches A & C ware severely demaged, fo the point of starting (o melt the crlmp ring. Yecy little analysis posalble.
Fred opined that it was posalbls that theas switches wers pot the source of the fire. Per Fred, to date, 2 awitchea are
known sowrces. The Memphix switch and another 7

s  Swiches D & F are primarily being looked at to aseess kapeon stacus, Possible wars evident in opiical photne. SEM
will be available tomorrow,

- Buildiog 5 Lab Viait
s Allan Janotick is Fred*s technician and is nunning the 24V resintivity test. The comector cavity it fillsd with
Brake Fluid, System is powerod up through one of the ierminals and grounded via the crimp ring { I would bave
prefemed the hexport ),
#  Currect draw being chocked with an ammeter in sexies. Renging betweon 4.45 mA and 8.74 mA.
e Plen ia o exposs switch to bot temps In & chamber,

- General DNscoasions:
+ DPomsibls sctons:

s Bemove power to switch by removal of cormactnr. High custoiner impact ac cruise control funetion will ba
disshlasd. Could poseibly eatisfy NHTSA ar an immediae action.

&  Roviewed rolay concept, with favorable reception. Need to find OC feed in vicinity.

#* Reviewsd power on [0 culby. Shared histoery oo [TT wpprosch. Will meet with speed coatml peopls
traharrow.

» Kapton Wear

& This is guining mootentum a5 a0 explanation of tear peterns chaerved in switches. Pred wouald Like to
mderstand if the wear on the Memphis switch 1n at "6 sigma Hmit”. We will anatyes other non-fire parts
texmoreow to sse what the wear distribudon looks like, W need (o compere g significant tumber of swdtehes
from vehicles, lab teetw, production impoles tests ete.

»  We need a nolid method to quantify kapton wear. We are lookiine of ways 10 map the opology of a Kapton
surface. We alea need a methad to quantily "brittloncss” of worn kapton. Any ideaa? It will not be possible to
do any destroctive tests.

s Whatever resolution is armived at for the situation at hand, Fred in hoading towards “improving switch
robustnacs”. Ha wants Tiapont brought in the Joop i understand aging of kapinn, epecially in aged hrake
fluid with water. I there n "magie disphingm maesrial?".

= Switeh D 97 Crown Vic Palics Car, had F2AC, quiet switch, Fred is leaning to dismiss snap va quiet theory
far increased kapton wear.

~ Artiong from 28/99

1. Provide Steve 1. with 2 ewitches from 92293 Tawn Carn with verylng mileage for Espton woar study - Aziz

2. Complete subjoctive "Brittlensss” svrluation for sbove two parts + Maenphis part + parts D& P - Steva £

3. Complete Eapten Topography etmdy with Cadeyes on all parts above encapt Memphin put. - Steve L

4, Otytain updeie on 2 resistivity tests in progress at TT - Bryan/Axiz

5, Document data 1o date fram Allan Janotk tent - Azlx

fi. Follow up with Dxpont on change in Kapton propertics with timefismp io aged Brake Fluid - BryspfAziz

7. Asarss revising present Allan J. tat o exposo awilch o high temp. - Asziz

8. Raview hiatery of other disphragm materisls as baclkup. Bryan, we bad dons somo svaluation with slastomerio, stainleps ciesl
and PEEK disphragms way back. Please see if you can resurrect any dats.

Bryan, I will call you tomorrow for en updain on our eesistivity tests. Additionally pleass dig up any daie we may heve relatdve
to kapton aging i brake fluld. Dave Czam and John Brémmen did sxtangive for Nissans, bt probably meed power-srg fluld,

I do not have & phate # yet, but am sitting across the desk from Fred. You may contact me via Rob,

Moars tomornow.
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Dogue, Bryan

From: Ho, O
Sent Tuesday, Fabruary 09, 1999 3' 10 PM
T Dague, Bryan

Subject itt report

I:%%I

It bt ot

ps/98/53: [ think thie ia the most recent.

:

Baringhouse, Steven

Tuesday, February 07, 199% 12:38 PM
Dague, Bryan

FW: 77 o/fs "durabllty” baseline Information
High

Confidentic

MeGuik, Andy

Tussdoy, Februcry D, 1999 1135 AM
Rahman, Azl Baringhowse, Stavan

P&: 77 p/fa “Surabiity” baseling infommation
High

Conficentcal

e g

AITOECTIVE EENECRE AMD COKTROLE OHR MAMCINR
14 FOREAT BT WS 33-00

ATTLEECWT, MR 03703

TEL : (900} 236-3040

FAY o I508) 1383748

PAON: (MO8} 4ET-1708 BIN GRd-204d

From: Watt, Jim

Sank Wondoy, February 08, 1999 4:31 PM
Ta: MUk, Andy; Douglas, Chonas
Subsjert: RE: 77 pfs 'durabiiity’ baseline Information
Imporancs: High

Senniftvily: Canfidential

Ay,
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tha below B-D fiie referances tha only lankey for the deta basa that | lorwarded to you earler today, The leaker waa
found and retumed from Takico USA, Barea, KY, and caused by & misplaced gasket on a sensor assembly:

Jim Watt, GRA, megid: M02 mal siction 12-3% poge (G0B)234-1010, na. (D694)
ph (508 23¢-171%;
o (50E)234-3153

MoGUIk, Andy

Satwrciay, February 05, 1999 10:54 AM

Baumann, Russ Rosa. Ekaine; Watt, Jim

Beringhause, Stever: Dague. Bryan; Pechoni. Jehn! Rowiand, Thoma Sulivan, Martha; Baker, Gary;
Rabwma, Azr; Sharps, Rebart

Jubject: 77 pf "durabiilly' bosedine Information

#REE)

attorney - clent privieged communioation

Jim and Elaine, a8 | mantionad In my telacony, | would Ike us to move forward In quickly assembling data that wa
can wee 12 help Ford understand cur 'sensor’ aseembly dyrability baseline In the brake switch package, This, w
| sae it, would be composad of 3 majar sactions per below (pleasa fesl frae to inser! your ideas also) and for the

moat past neads to be dellversd early w/o Fab Bth:

A) | want to demonstrate that manufacturing anomaliea did not eecape to the fleld I the form of 2 prajaciion of
hydraulic fluid leaksra through the supply chain.... and we can help achleve thls objactive by assambling data that
damonsirates owr hiatory of hydraullc lsak rates In the subject time-frmme of MY32 and MY B3 a8 ssan In our
factory floor andior customer fesdback. Jim, please twke the lsad an getiing this dons ASAP, we shoukd
conyiier cugtomer A0 sprendsbests and AMR date coupled with B0'a of the time to bulld a case for the low
PPM Inak rates of the senaor assambly further protecied by downatreamn aupply chain testing st the TIER-one
and OEM. Also, thers may be an opporiunky to Integraie manufacturing test data ae a valldetor of that leak rate
numbar 53 well o Lelng the leak test dats from mpulss testing es an atamats source.  thera wil' ba & bulding
naed to daellvar data and evidanoe bry Tuesday via Azkz and ws shouki coneider an alternata path of aneccotal
estimate shoulkd the records not ba readlly avalabla. (| know we will nead to ientity and recall recorda and that
wi take ims)}

B) | warit 1o demonstrate thet the sensor assembly is mechanioally durable and surpasses the 'sxpeatad’ lie
cyclos ea expresssd on the Ford apecs....and we can achieva this objective by assembiing ES Tmpulse’ testing
data from the timeframe of intsresat. In an ideal aitustion wes would take this raw data and projeot Into WEIBULL
sunosas-teating satimats of oyole capablllly in the ‘accelerated simulated’ oyclers used in our procees conirols,
Elalne please coordinete the datw collection harg,  (We will |Eady tum to reifablity sxperienced quality snginear
Paul spunceman and Tusher Parlkh ta convert the data to Inlormation).  Agaln, shewid we run out of tima, we wil
nead to tum o whatever relevant 'recart’ data we have 13 proposs our poaftion and suppart with hiatorical based
deta onca wa sort through 1he filee and record recall process.  Bryan, pleaas nject any life test data from othar
quaification pintforms have 30 we have "test--failure’ data f aveliakbie,

Apan, wa shouky make a alce note of the presaure profile used In the cycler process for uturs use with Azix

during hiz upoaming dialogues with Ford,
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£} | want to damoneirate that the sensor Is chemically resatant per the IP and PPAP taatig and surpassaen
‘sxpected exposyras per e Ford Spacs... and we can achleve this by assarmbling both relevant [P tesfing and
PPAP results to demonstrate compllanca. There may also bo other esting history of the parod that would
convey that durabillty of the swikch assembly In the typlcal automotive fluld ervironment of gae-oll-coslant-fulde
in the propar arientation and conngetor pratection. Elaive, please assemble this data wnd we will provide to Azlz
io dellver to Ford. Agaln, stould we run out of time, defivary of the readlly avallable recorsis from 'B85-'08-'97 per
yoLr Friday work would suffice as a starting point.

To provide some furthar larity, | have included the focal part numbera fram Charie Douglas below. Aa wa
assemble data ang trangiate Intp information please traok the differancas between 57 and 77 arxd 87 alyiee but
also Integrate the brake senacr assembly data and treat It an a farmily, As you dlecover the level of effort and
resouroa naaeda, pls see John or me for halp in getting pecpie assigned or prionty provided.

thunk you far your continued aupport hers,

ArTOMOTIVE FRRORE AND CONTWILE CRA NMANGEL
3 FOABST BT M/N 23-05

ETTLERIRD, MR 02701

T 1 {308} I3e-10HO0

FAX 1 {BOR} JAE-TT4H

P [RO0] 447-3700 FIN EO4-J044

From: Doudia, Chares

Senk: Frickay. Fabruary 05, 1999 8:43 AM
Tor McGuirk, Ancly; Ross, Eicing
hubjack  77P5 Mahix

Ancty f Elaine,

Per our diseiusslon:

<«Flla: Lincgin.dooms»
Aegarde,

Charlie

Charlle Dougles

(300} 2353887 (P}

(3508) 230-1388 (M)
o-douglas2@tloom .
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Epstsin, Sally

From: Dague, Bryen [bdaguessmal.me.il.com]
Sant: Manday, February 22, 1990 10:15 AM
To: Rahman, Azlz

Subject: T1 Durablity Eamiples

Aziz, .

Yas, we notloed that as well. It all aa leaked way bafore any of tha othar switchea. Wa
are Just now starting to get laskars {af ahguk million cyeclan].

I think thia pagticylar switch is a "flyer®. The discoloration is due to dust from the
intarnal componants waaring. T helisve thers is someathing di Efarsnt ahout this switch
that genarated mors wanc pacticles then the other, and wa will confirm thia cnos more
switches are analyzed. I don't know if this switch was nazanbled with mare particles in
it ko start wikth, or if it wan assemble off-center causing more wear of the internal
compopents, but one thing 1a clasr. Tt was pretty dirty in the gwitch. PFPurthemmize, I
believe you will sas this data point stichk osut £from all the reet onoe they are plotted.

That ia really all I can offur at this tipw,

—_—————————

From: Rahman, Azl:
Sant: Monday, Feabruary 22, 1599 10:34 AN
Tor Dagus, Bryan) MeGuirk, Andy) Baumann, Russy Baringhauss, Steveni Sharpe,

Subject: FW: TI Durability Samples

Thers seems to ba a differences betwsen the 7i6k sample kaptons and the rest. Any
theorisay

Bryan cah you check 1f this awltch was mounted on Ehe dead-head end of the teat
manifold { opposita tha inlet }, whare logalized degradacion of the braka £luid ia higher?
Gr nra tha manifalds tatally axhausted of kraks £luiel, av all tast poajtions, far swvery
pe=ssure aycle? T don't rapsnbar the ast-up. :

Regards
Azlz.

e ——— -

Fromi Rabmen, Aziz

Sant: . Monday, February 22, 1939 10:26 AM :

Tos 'Steva LaRouche "[ Fard !y "Steve Reimers { Ford 1'; 'Norm LaPointe | Ford }';
'Fred Portar | Yord }'! '

Co: Sharpa, Bobart

Subjmct: TI Durability Samplea

I hava the following dlssasembled samples with ra and I willl Efexward tham to Stava
L. today poi.

200k Cycles 2 samplaes
100k Cyclea 2 samples
EC0k Cyclas I samples
T2Bk Cyclas 1 sample [ ohsarved Leakage )
B0k Cycles 2 samplen

This will ba part of the Librayy to astabllsh lab tests va f£ield data.
Fagards
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Azix,
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Fromm: Ruwman. Az .. lLcam]

[ ] Mandey, Fabnury 23, 1500 1310 AM

H: Mobrt, Sague, Bryas; Doughis, Chares
Qubjecl| RE: Brms Pramsuss Swich =isry

e could not have made any changed without Forg appzoval of & T subnittal. Can we a3
thraugh our PPAF and SREA aubmitcal cecopds fop both pact numbers, FEVC and FZAD, wizh aL-
ayrfixea . AN, MB , BA wic a8 applicabls 17 I would avauna chat T wnfarmation wi.l oa
moat caliabla whan 4 specificz park numbez wes qualifled/approved. As to when and on what
platform & speciflc pact numbar im used, che Ford ayatam will be most 4=curate.

In generel, wa don't valldace & park for a apscific plakform. Wa validate copformance ts 3
drawing/part number and spscificatign. Parct usage/fancut i1 deCermined by che and gsmer, I
am sura Yord has 4, sazt of a "Bill of Macariala", which they can dig up? Brackating ecd
unage for & speciflc placform Hagwd on shipping quanticias will not ba vecy accucdts.
Comments?

Ragarcds
AzZlr.

rromi Dauglam, Chaclsa

Jankt: Monday, Fabrumry 212, 1999 11:08 AM

Tan Shacpa, Robwzt; Oagus, Bryan

Cel MeGuirX, Angy; Bahman, Azlir 3hatpa, Robart
Jubjwot RE: Brake Pressura Awicah Misteopy

Rob,

I iy have provided mis-inforation io- oy small of [2/8/99. One of the Lisuas wa
face in tyying te pull up thils information iz that historical infoemation tells us che
volume we are shipping of a spacific part but it doss not tie Bo apeeific platforma. e
did stap shipping the suap switsh Chat She Town Car wsed o CY9%, howavez, Chis awikah waan
used oo & nuwhar of plazforms 4nd the Town CAE Say will have individuslly chaaged £a che
quist awltch such saclier.

tha beak (maybhy onlyl way ea debsrmipe sEactly shen wa made this change Ls 3f we
hawve any cecords rwmaining in saglrasrcing -==» Bpysn, 18 thers any documentacion wnich
axintsy which can halp us pinpeint this Eiming.

Rob, Lf no spaeific information axiste L2 enginearing, [ can questimats that the
chadge Gecurired in late L1452 to mid 2491, Thls quastimats is bhamed on us ghipping 49ku -
30ky af che ankp awitsh during Jabusiy and February of CV32 snd camping dawn bEo 10ku ta
13ky peE menth by June af CY%d. Alse, old foat records would lpdicatse that we made our
fizak shipmanta af tha silent swltch ofsurired in April =f CY92. Assuming the Town Car was
the luad platform for tha silent switch, this weuld ipdicate Chat convesiicen timing
agourrad sarly 1092,

I knaw that i did sake & supning =hangs 15 2091 makas sands. I alio know =hepd wai
significant snginescing activity around this changs so Lf wa ars Lucky, thers will be soms
decummnkacion in anginssring which pinpoints the change.

Ragarce,

Charlis

Charllis Douglan

L5041 236-3837 (M

3087 236-1598 (F)]
c-douglasdftl.com
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From: Sharps, Robarc

Sant: Monday, Fehpuary 12, 1995 Hi17 AM
Tol  Dauglaw, Charlas

(- McGulirk, Andy) Rihman, Aziy

Aubiagtr ' Brake Perasvurs dwitch Himeazy

Hi Charlia,

Suelng lant Friday's "Exscutive Level" revisw at reed rogarding the Town Car
ldaum, Lntecast wad axprasaad towarcs Che chaoge on ouf switsh Datwesen snap disc and guiek
diss, My underatanding id chat Ehiw change gcguried scofetise Lo Y53 {to quiet disq).
paswd &n your L2/8/90 E-Mail., In agdition, we alsc thought that the "F2AC" was & gulat
disc application, howeaver, wa have a few fiald rotuzne 9f the "TFIACT that hava CY32 data
cafag. Fluanm confirm ciming of the Suist i changesvar ay wall as hissory of “he

"FIACT,

As diacuosed wich Andy on Friday aftarncan, Ford sxpresssd much interwat with the
change [focuwed an biming) to "quist diso" applications. Thay Warx vary pledded that aug
DOE adsrasses bgch quist and anap diac applicaklons.

Baat Ragarpds,

Fob Shazpw
TaXis Iparrunantd
Fhons (244) 1053729
Fan (24A) 305=3734
rakacpedci.com
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McGulrk

From: Hihman. Adiz

sant Monday, Fabruary 22, 1588 5:01 PM
Ta: MCGUIrk, Andy: Dague, Bryan

Sublect Musings

Thinking cut loud hene, B0 phedsa bear with ms
13 therg & way o idantify the prasance of wa fallune modas by looking At a YWweibull char?

Tha gueston is; Wa have circumfarental cracks ssen on pats fm the lab durabiicy tast Sama el parts ahow the
circumierential cracks, wharaas othar fiald parts show 3 redial areck.

The Wakiull dats | asw in DI Ha's report almost ooked ke It had 8 slops change hatwsy through. Can this ba usad
a5 a predictar thet a new fallure mode has ataried?

Any Waitidl gurus out there?

What happens if you hava a cheumirential crack and stll confmos to cycle, 65 Wil happen in the Nald? Wl we sas
propagration of the same crack, or will a new one develc: in & diferent dimction, because the first one diaburbed the
simess fiakd?

John Brannsn and Ray Mandevilla probasly did & bunch of FE ana

Ford s looking for, and will turn the heat on quickly, Dupont rasponse on
chemistry of change of properties of Kapton in Brake Fluid.

Andy, can you plaase usa your good offices to get axpedient Dupont
involvement? |deally, a prafiminary responsa will be good before the
Wedneseday meeting.

AT F R O o ot L, we s Er e o e =t B e T e L

ka for yvour halp folks.
Almost forgat....amal snippet rom Frad: - % - fretibizesnmzt g, o o0 SR

Tha B5th pardentle drivar applies the brakes abaut 16 Umed par mile. City stap & go traffic. Probably not sufficient
préssurs 1o actuste syibeh, Bid... 184mile I8 a lot of Syclas, you will compiste 500,000 cycles in only 30k miles, | do
nct know what the prasaune profte will lock Uke, will try to find aut.

wﬁjw-' D Ay A P N - P CeTeR Tk eat e A u oty T

. A1 In thana'?

N B S RCTF L RN L

Page
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From: Matvragn, ANE Earniveasgbarmnil e Y corm|
Sant: , Fpbruney T4, Y000 1 1:BE Al
Ta: *Frad Farlar | Ford j;"Non LaPoints | Rordd 1, 'Sttue Lnftouchs [ Ford 1 2w Reimry | Ford T
Ce: oGk, Arty; Dagus, Brn: Dougles, Chanes Shama, Mol Beurnann, Ruls;
Avbjac Tt
el
Tant Ly o

ccTmat Log.ulse:
Updated {nr today's mmeting.

Ragards
Aziz.
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Fram: " Kt Micinel (MB) {midti@dow.com)
Nent: Thursday, Febroary 25, 1909 5:04 AM
Tou Rahman, Aziz

Hulpect: SAE paper discusa it Ford mesting
Aziz,

The AR paper that discussss brake fluld corrasian iz SAR papax
11007, It from the Corizaion Frevaotbian (IP-12E63]) awcims off papers.
Hopa this halps,

Mika Eitt
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Epstein, Sally .

From: Steve Reimers {sreimersflford.com|
Sant: Thursday, Fabruary 25, 1098 623 AM
Ta; Rahman, AZiz

Jubjact: Brake Auid wwilch ignition

laase 20K n%2 the faax:bli:Sy of Javid'as scgfeasizn apd labc mam knaw WOAS ou
zhinx.

Frave Rarmera puilding T 3C143

AVWT Chasaigz I/FE Jystam Applizacians meil drap 3311
39-3328€ SREIMER] areimarslford.com fax 19-0132%4 1=

ves Farwapding nate from DBAUEAI --DRENDOS (2725799 09139 w+~
Tni SREIMERE--DRBNOOQT

FROM: DAYWID BRUER USAET (UTE -053;:0%k

Subjiect: Brake flufd switzh ignitison

TRinking about che swircsh ignitton praokblem, Lt oofura to me that :L the praglenm

ia a short betwean the contact Apeing and ground, one poasibls fix would ba =o

coat =he cup with an insulating epoxy c9ating. Thia should pravent any bridgan

g of corrasion producta Erom apring of rivet that would lead to high currest de

aws and malting af the plaatis, Laaking of fluld might still resuit in a awic:s

h Failure, but theps would nat Likely bBe a podaibilicy of Elee. Juak a Thougns
Aagards,

Dave Baustc [dbauerd} x41755

Ragards,
DAVIO ZAUER
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Eeluinl Sally — -

From: Sleve Reimers [srimarsidford .com)

Sant Fricay, Fabyuary 268, 19684 11:48 AM

Ta: Rahman, Agiz

Subjecy: Brake Prassuré Proflles

L

Jtava AmLmara bul:ding 5 3C*43
AYT CThamazs Z,/S Iyatem Applirpaticons mail desp 3011
19-]3286 SAEIMERS AreimérsBford.com fax 13-Razas 1=

*++ Forwapding noate Erom TPORTER --ORBNOGT?  J3728/99 Q@46 =+~
To: IREIMERS--DRANOQT

FROM: F. I. Partec USAET (UTC -a5%a2303
Subract: Brake Presaure Profilas

?leaze forward to Aziz.

Alg Ak,
Frad Fortecs ov - Ifpoccer Cpagrardfozd. com
chasgis EJE Syseems Applicacicns t3111B885-3722

Aldg 5 - Mall Drop 5030 - Cubicle 3EO04 Eax: 3)-4143
*** Forwarding nobte fcom PEZVAJEN--EXTERNAL Q2725799 19:08 »**
Ta: FPORTIR -—-FORDMAIL

Fromi BBIVAJKN=--EXTERNAL
Jubject: Brake Pressurw Profilas

From: Jamea_Heehshlcontitaves. com

Frad,

T apkmd our hydraulics test departmant about the pressute distrikbution 2n
the life tests I supplismg hare i3 what I found ouc:

The high pressurs cycles are about ll0bar at the mastsr eylinder and 39 %2
i0 bar at the wheal wnds.

Tha low pressure cycles are apour 53 bar at the master cylinder and 24 to
40 bar at cha whaal ands.

Hope thieg helps.

Jim
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Senty Sunday, February 28, 1999 10:58 AM

Tot McCuirk, Andy; Dague; Bryan; Douglan, Charles: Fred Porter { Ford ¥; Narm
LaPointe { Ford ¥; Siswrpe, Robort; Baumann, Russ; 'Steve LaRauche { Ford ¥:
‘Steve Reimwrs ( Ford J: Beringhayse, Steven

Sabjoet: Back Onlina

Clm Pat
Froin: Rahman, Aziz [nhuun@euuilmn.timm]

1 apologize for baing off the air for the past few days, I've bepn bitktan by
a particularly asvezs version of tha flu bug. | §¥I, thip atrain im
characterized by eyclical high fevers and uncontrollabla coughing wpasme.)
Under some TLC at home, I am dbout 30% opsratiomal naw. Hopm to kick in thae
remaining B0} noxt weak, after I moet with my dos tomorrow,

Andy & Co at TI: I will try and coms into the ofrice tomoETOW,

Ered & Stwws R. at Ford: If I can't make it to the Wedneaday et ing, would
1t ba ckay ko Update you via g-mail and conf. call?

Hopa to ba back in action soon, Thanka for your undarstandlng,

Ragarda
AZlz,
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