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VIA FACSIMILE (313) 350-2333

Dacember 5, 2001

Mr. Drew Sheffiaeld

Furchaalng Superviaory, Prake Syatems
Ford Hotor Company

QME, MD &D7

17103 kotunda Ozlve

Dearborm, NI 49134-4084

REr Your Decewbsr 4, 2001 letter to Martha Sullivan

Dear Drew:

Ne rwceived your Decenber 4 fax and while we comour with the first polat, we

will cffar hers cur {nterpretation of the agrasoant mads so tha ascond point.

2. Tmms Instrumenta agreed o continua ehipping beyopd Decembar 311, 2001

based oo

A, Ford's currant plan to accalarsks rwscurcing of this produck to

ancthear supplisr and,

b. Pord grasting TI indemnlty for switobes manufacturad Erom Jasuary
1, 2002 forwazd, in lino with the wording of TI's Hovenber 8, 3001

lattar

Texas Inatruments agresd to asslec Ford with this move and to allow Pord and
ancther swicch sopplier to viait the Texas Instrnmwents' plant to ravisw the

pruogduce linm.

In tha svent that Taxas [nstrumsnca' interpratation of the fisld/safecy Jdatca
ip not conelstent with Foxd's concluaion that che awiteh application li safa
for sll spplications, wa will need to revisit tha beckward locking indeomicy
raguented in cur Novewmbar 4. 2001 leatter and forward looking supply of the

awitah.

By raturn latter, plassa confim Pord's conourranca of tha above.

Bincerely.

Darlid Canrm

Sanmct Froducts Marketing Managey
FH1 {508} 334-1104

FE: [508) 235-3745
d-crarpse] , com”
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FORD 3WITCH COMMODITY TEAM VISIT

CRUISE CONTROL PRESSURE SWITCH

OVERVIEW

THE CCPS IS A REDUNDANT SAFETY DEVICE IN
A NEW, VACUUM-LESS ELECTRONIC GCRUISE
CONTROL DESIGNED BY FORD,

FUNCTIONALLY, IT REPLACES THE PRESENT
VACUUM DUMP VALVE BY DE-ENERGIZING A
CLUTCH WHICH CONNECTS THE THROTTLE TO
AN ELECTRIC ACTUATOR.

IT IS PLUMBED INTC THE BRAKE LINE. WHEN
THE DRIVER APPLIES PRESSURE TO THE BRAKE
PEDAL, THE NORMALLY-CLOSED SWITCH OPENS,
DISCONNECTING THE ACTUATCR FROM THE
THROTTLE BUTTERFLY.

SPECIFICATIONS:
ACTUATION: 150 PSI +/- 50

RELEASE: 100 PS1 MIN.

BURST: 7000 PSt

CYCLES: 500K, 0 - 1450 PSI, 2 Hz
VOLTAGE: BATTERY

CURRENT: L 0.75 AMP

ClLD/daa

MAGEETIC
ELNTCH

L

———
=

THRRTTLE
IaTTERFLY
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FORD SWITCH CONMODITY TEAM YISIY
CRUISE CONTROL PRESSURE SWITCH

BACKGRIMIND/HISTORY

o FORD ENGINEERING CONTACTED TEXAS INSTRUMENTS IN 4487 TOo DEVELOP

ARAKE PRESSURE SMITCH FOR FUTURE ELECTRONIC SPEED CONTROL '
SYSTEN.

o FIRST QUARTER 1988, TEXAS INSTRUMENTS DERICATED A DESIGN
ENGINEER TO THE DEYELOPMENT QF CCPS.

- ENGINEER DEDICATED 3+ YEARS PRIOR 10 START OF PRODULCTION.

o TEXAS INSTRUMENTS HAS EDHTIHU‘LLT SUPPLIED PROTOTYPES TQ FORD
SPECIFICATIONS AND TIMING REQUIREMENTS.

~ INCLUDES DELIYERY DN AS LITTLE AS 28 HOURS' NOTILCE.

o TEXAS INSTRUMENTS HAS CONTINUED TO MEET PROGRAM GUIDELINES AS
SET FORTH BY FORD.

CLD/bpaAaA
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FORD SUITCH COMMOUDITY TEAM YISIT
CRUISE CONTROL PRESSURE SNWITCH

INITIAL PROGRAM GODAIS (A3 HANDED TO TE BY FORD ENGINEERING)

DEVICE PRICE - %1.75 - %1.30
TOOLING - $700K - %350K

ORTGINAL PREMISES

0 USE OF CURRENT PRODUCTION BASE ASSEMBLY WNITH METRI-PACK
CONNECTOR.

ACTUATION PRESSURE IN 150 PSI RANGE. TOLERANCE UNDEFINED.
NORMALLY CLDSED LOGIC.

N0 CREEP REQUIREMENT,

PROOF PRESSURE 2K PSI.

BURST PRESSURE 5K PSI.

NO PIN GAUGING NECESSARY.

o C Q9 Q Qa9

CLD/DaA
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"EORD SWITCH COMMODITY TEAN VISIT
CRUISE CONTROL PRESSURE SW1TCH

LHlHﬁESLlHELLI_ﬂE_LHLHﬁES_IH,ERHERﬁH_EﬂﬂﬂﬂlllﬂH

APPROXTHATE

CHANGF. IO ING TMPALT NEYICF IMPACT
USE OF BASE ASSENBLY WITH METRI-
PACK CONNECTOR NOT ACCEFTABLE TO
FORI.
o MANUAL BASE ASSEMBLY WITH FORD 50K

DESIRED TERWINAL DRIENTATION $.30

OR

o AUTOMATED BASE ASSENBLY WITH $250K

FORD DESIRED TERMINAL ORIENTATION
o ELIMINATE CONVERTER ($.06)
¢ CRIMP RING FROM .0257 10 .050° $10K $.08
p RE-DESIGH OF TERMINALS T0 PROVIDE $50K .04

FORD DESIRED TERMINAL ORIENTATION.

CLD/DAA
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FORD SUITCH COMWODITY TEAM VISIT
CRUISE CONTROL FRESSURE SWITCH

CHANGFS/TMPACT OF CHANGFS T0 PROGRAM FOUNDATION

CHANGFE

PROOF PRESSURE REQUIREMENT MOYED
FROM 2K TD 5K PGI.

BURST PRESSURE REQUIREMENT MOVED
FROM 5K YO 7K PSI.

o ADDITIONAL PIECE OF KAPTON ADDED
TO HANDLE BURST REQUIREMENT.

o DISC SEAT 40X THICKER TO HANDLE
BURST REQUIREMENT.

o HEXPORT 40X THICKER TQ HANDLE
BURST REQUIREMENT.

CLD/DAA

APPROXIMATE

IN0I ING TMPALT DEXYICE TMPACT

$10K

$.02

$.06

$.06

THNHTSA 017273




FORD SMITCH COMMODDITY TEAM VISIT
CRUISE CONTROL PRESSURE SWITCH

CHANGFS/IMPACT OF CHANGES TO PROGRAM FOUNDATION

APPROXIMATE
LCHANGE ' 00l TNG TMPACT
THREAD CAFP REQUIRED $10X $.02
TOLERANCE DEFINED AS +/-50 P3]
o PIN GAUGING MNECESSARY (ALSOD $100K
TIED TO EHANGE IN BASE ASSEMBLY)
TOTAL IMPACT $230K $.52
OR
TOTAL IHPACT $430K $.22

CLI/DAA
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FORD SWITCH COMMODITY TEAM VISIT
CRUISE CONTROL PRESSURE SMITCH

CHRRENT STATF OF PROGRAM

UTILIZING BASE WITH MANUAL TERMINAL ASSEMBLY:
o DEVICE PRICE $2.27 - %2.42

o TOOLING $930K - %1180K

UTILIZING BASE WITH AUTOMATED TERMINAL ASSEMBLY:

o DEVYICE PRICE $1.97 - $2.12

o TOGLING $1130K - $1380K

Ti-NHTSA 017278
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FORD SWITCH COMMORITY TEAM YISIT
CRUISE CONTROL PRESSURE SWITCH

ENGINFFRING TNNOVATION/FXPFRTTSE
o TRADITIDNAL PRESSURE SWITCH MATERIAL/LABOR BREAK-OUT AS FOLLOWS:

- MATERIAL: 25% - BOX OF TOTAL COS57
- LABOR/OYERHEAD: 40X - 553 OF TOTAL COST

o CRUISE CONTROL PRESSURE SWiTCH MATERIAL/LABOR BREAK-OUT AS |
FOLLOWS: {(GIVEN CURRENT SPECIFICATION)

- MATERIAL: 72X OF TOTAL COST
- LABOR/OVERHEAD: 28I OF TOTAL COST

o TEXAS INSTRUMENTS PRODUCES [N EXCESS OF IOKK DISCS/YEAR FOR
SNAFP ACTING PRESSURE SWITCHES.

— 20+ YEARS OF DISC MANUFACTURING EXPERIENCE

o CRUISE CONTROL PRESSURE SWNITCH REPRESENTS BREAKTHROUGH IN
AUTOMATED NESTING OF TERMIMNALS.

— CCPS REPRESENTS STATE OFf THE ART I[N SNAFP ACTING
PRESSURE SNITCH DESIGN AND MANUFACTURE.

CLD/bAn
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FORD SWITCH COMMODITY TEAM YISIT
CRULSE CONTROL PRESSURE SWITCH

IIMING ISSIES

o IN ORDER TC MEEY MY9Z PROBUCTION START-UP, IT IS NECESSARY

70 QRDER PRODUCTION ASSEMBLY TOGLING MO LATER THAN NOVENBER.

~ NEED FORD RELEASE TO BEGIN ORDER OF TOOLING.
o TOODLING MEEPS 70 BE 1IN PLACE 3-6 MONTHS PRIOR TO JOB 1.
~ NECESSARY T0 HIT IN-PROCESS PHASE I REOUIREMERTS.

~ AN 11/89 TOOLING RELEASE WILL RESULT IN TOOLING
BEING IN PLACE 2/91.

~ ASSURES ANY NECESSARY RE-BUGGING WILL BE COMPLETE
PRIOR TO JOB ).

CLEB/DAA

TI-NHTBA 017377
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PXYOFF REELED
FORMED / _
TERMINALS ?
: RIVET COMPOMENTS
$ / |
el o WS 20 Wil
\_/ \_/
¥
INSTALL CONTACT FORM DIMPLE &

TAKEUP HOLE
_TERMINALS W/

UNBENT SPRINGS

AR 0NS-HITA HIF LW

BECU REELED
FLAT STOCK

THNHTSA 017280



MACHINE 2. BASE ASM & CAl IBRATE

LOAD RING
UNLOAD ALL/BAD

UHLEHEIE_UJD \[:l{ I‘CI{/ BEND SPRG & LOAD

\ / M.TERM ASM
CHECK CALIB.

N — TWIST

CK
RE-ASSEMBLE "/ \ CUT OFF § LDAD

S.TEAM

: G”—'BHHE 24 STATION

{0 CHECK

DIS-ASSEMELE u:mn PIN . 1 EMPTY
MEASURE & CHECK LOAD DISK SEAT

KRR BEU-DIDA MUBU/RS

TI-NHTSA 017281
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MACHINE 3 FINAL ASSEMBLY

AN

l ISK
UNLOAD GOOD /—ﬂ'ﬂ LOAD DOUBLE KAPTON
\ x 1040008

CK

LQEDBE

cK
LOAD SLEEVE _..»-a'{‘

"N Low GaskeT
CK

LOAD U-HINGAK / CK \

o GECK smrrons
LOAD HEXPORT N
aEn  AEWTY

RN BRI M
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MACHINE 4. P.TEST, CRIMP, & CODE
LOAD FINAL ASSEMBLY -
IDOUBLE NESTI
UNLOAD ALL & ‘ X
UNLOAD GOOD | / OVER PRESSURE
N\ N/
CUSTOM orETEST
CE — 1 MaHNE |

FINAL TEST | \ PRE-CRIMP A
// AN

CHRIMP B ‘ PRAE-CRIMP B
CRIMP A

EAN SES-0ID4 BO/EOINY

L)
s
:
x
=
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FORD SWITCH COMMODITY TEAM VISIT o
CRUISE CONTROL PRESSURE SWITCH é
%
-

SIMMARY _
)
o TEXAS INSTRUMENTS HAS BEEN ENGAGED WITH FORD ENGINEERING FOR Z+

YEARS AS SOLE DEVELOPER OF PRESSURE SWITCH FOR MYS2 ELECTRONIC
CRUISE CONTROL SYSTEM.

o TEXAS INSTRUNENTS HAS OPERATED MITHIN AND CONTINUES 10 OPERATE
MITHIN EXPECTATION RANGE/GUIDELINES PUT FORTH BY FORD.

o CCPS REPRESENTS STATE OF THE ART IN PRESSURE SWITCH DESIGN.

o RELEASE OF TDOLING FUNDS 1S CRITICAL TO INSURE JOB 1 1S MEY IN
MY92,

CLD/Dan
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Fred

i belicve that yoor list includes some sfvice part nummbers, cidar rv vels, s wtll as preprocucnon or
profetypr part numbers. Overall inehuding Ford Australia, there grn eight diffarant production perts.
Differencas from pat to part are firly miwor and iocluds, Jerusrion calibrtion. relewse posasury. hexport
arvle. positian b color of cornictor base. tuniad style, and mip noise alsociin] with the pressure disc,
The reibowimg masris. helps summazize thiv information:

Eacinmber Acteation Halenss Uam Hroort Ihresd Sor Q
FAVE OF924 AB 90-160 11} MWma Brown pos? JSL2 14-29m Snap
F&LC IFO24 AA 200-300/1 S0wie Blak pos| IS0 1 5-24M Siag
FIALC AP AA 90200 (3 20min Natoewl fpoad 1512 3 A 24M Quiet
F53A 9FS34 AA 90-160 (1) 20min Grey ‘poal 1512 34-24M Quine
E3TA 9F924 CA 200-300 (%) 40min Rad/ pos | 512 3824M Srip
DA IFSI AA 90160 (5) 2min Natwwl:poa? o-ring Mlox|.0M Quiet
FIDC 9F924 AA 90-160 [7) A0min Newrsd/poal  Soubber 3824 Qur
a1la 9F00d AR 90160 (8) Wmin Crey pos|  oeelag 1 24M Quint

Yshicle - Part Numbar Corrvinlion

(Y Crown Vic, Groed Marauis. Mark. Town S

{1y Ecocwiine. Club Wagon

(1) Crown Vie, Gemsd Merquis. Mark, Town Car

(4% Whaxar

(5% Bronea. F-Sariss. Ranger. Explorer. Navigmior, Expwdition, Ecoslios, Club Wagon
(8} Falcon

(") A0 T

(8) Capri

(1) TTPSL2-
{1} TTRSLI-3
{1} TTPSLa-1
(4) TTMSLI-1
{1 TIPSLA-3
(&) TTPSLA-1
(T YiPsL3-2
{B T7RSLE=]

TI-NHTSA 017285




Fred,

[ bwdiove that yeur list nclodes somur mrvicn pact mombeey, oldec rev Hevls, & vl &s pra-prodation or
promeyps it sumhars. Ovirll, inciuding Ford Ausmalln, thers ane alghe different production para.
Differsncen fram par i pant ey frirly mipee and ocince, sctustion calibration, releass preguurs. binport
aryle, positionl tab 7 oglor of cospector base, tuesd syl and somp ROl Ssocabed with e preury disc,
Tha Eollowing muirix, balps surmsarize this informacion:

Eact Mamimc  Astanmiion am kam
FRVCOFOM4 AR 90-160 (1)  208m Brown/pos2
FOLC YF924 AA 200-300(7)  #0min Blaek/pos |
FIACOPII4 AA0-200 () 20min Nauml/posl
FERASFOM AA O0-166 (4) 20min Orwy/posl
FITA PO CA 200-300(5)  40min Rad/pew |
DA SFI24 AA 90-160 (6)  20min Nuaml/pw2
FIDCOFIM AA90-168 (7) 20min Maeml/pos2
MIAIFOZ4 AD 90-160 (£) 20min Gray/poa |
Yahich - Fact Numley Corttiatin

(1) Crowa Vio, Grand barguds, Mark, Tows G

(2) Ecomalina, Club Wagos
ﬂ; mmwmmrmc-
{%) Bromco, F-Berie, Ranger, Explon, Nhﬂillur Expedition, Econolioe, Clul Wagon

Heperi
M3

I5l2
na
12
2

oTing

Thoed
1R-24M

Y24
WM
V-
MM
Midxl.0M
24
Wi-24M

PEEREREER




WELL AS KAPTON (CID AZLX FROM FORD}. no eyl

UNDERSTAND BRAKE SWATCH AND KAPTON WEAROLT WATH ANOTHER FORD PLATFORM STEYE DID
WE COLLECT ANY SAMPLES FROM SIMILAR AGE VEHICLEE? no fesults

-

' WE SHOULD ALSO DISCUSS THE POTENTIAL SRAKE PEDAL POMTION "SOLUTION' TO HEL® FORD

JNDERSTAND THEIR RISKS IN THAT PATH -

— L2 ot S FF R FEenT

O foves fur
: ' rre... hry?P?
/06 wieeki fnae Lovey
- by #5 1rEAVR 15 400"
wrvas . Lo VP~
g M v A S ...

" 3 s s
1 g ww«//r'nm?o{ TLNKTSA 017280
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The Ivootwiog srw g Lot ozd dyawiage tuat D oftupd, Ain ficst glance
Thay ACPARY =7 W thA JAMB PArT. I8 YIACE AL AARY rEpianatisn @i the
d1{{ncances

FLAC-2FOS4-0A
FC-27824-0B
FIVMC-PFe24 -1
FIDC-IFI24 -3k
F1TA-3F00 41N
FITR-3Faid-my
FEAR-3F9 24~
FIOA-2F324-0A
FSOB=2F324- A
rioB-5F3214-AR
TELC-9F924 -l
FGSE-#r924-BA
FASB-9F724-AA
FEZB-9F32d-al
FARR-9F904-RA
FEDE-2F324 2R
EFIT~9F8id~AC
AFIT-3F334-A8
IF1IT-9T24-AA
IRII-9FI24=AN

Thanks [2r your halp.

Rangardn,
Frad Borcer OV - Eporecer fporcerdford. com
Chasgin [/E Systama Applications (113) 8d8-1722

Bldg 3 - Meil Drop 30210 - Cubicle YEO04  fax: 190-414%

Raged
TI-NHTSA 017291




Wadel Year: Makx VINi- Mileaps:
Budld Daiz: Pressst Vehicis Locatian: Whe owns vkich now:
Cussn e Mame: Fhom: In it ok for engistuTing to contact CREICMAT

Inchilewd InfaYahicle History
Where did five origimes? (eogine comperumant quadram, Supect Cation, or FSpECt CUMORE(Y))

Whit was the wibicle clmourttences whan th See win sodced” Wi the veldels reaning, pasiad, sagine ool
il off. how Jong?

MWWMMWHMWW.MMQMM&MM
canerel oot working, braks warning lamg [Buminsted, sop lamg inopetive)

D sy merbarhond ralays thom evidance of overhant?

Ware the usderhood fme Hoks biown?

Wers thara any foses (hat wore biows o, shoe eidinos of othar damage?
hhmhhm“mmumuhﬁ

Wi thare amy damags Lo ary wiring $n the son when the Sire wid sospacted to stan?

Doax th it smepession pamp shocy evidence of preriatng?

Wak there any siterssarist eodificarians vo the vehicle? (spaciBizally cor nluemn, iriiler tow, or remots Rart)

Waa the vwehicle favolved in 2 aatomd dissier/scxidet that requird significan: vehicle cloan up? I so where was
claanmp parformed?

Wit wad velicie ropalr hinory?

e e s oy it s P oaarets scashed £ il ached ' pevp Vel
Sample of beake Auid ot prop valve (in seabed ghass container)
Relay pack Locnsd on LH fendor spron {with ma much wiring as posyible)
EDIS 3 module kcated on LH fercer
Speed contrnl module Jocared pa LH Sander
Adr mepettim cnrprassor locaied under air Olter
Adr amspention reday
Olher suspect parts
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Figure 1- PXTBI2E0.

PX163920

Figues 2 PATEIN2D,
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PX163920 | |

~10 mm

Figua 3. PXTEIS20.

Figers & PX 163520,
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Fygume 8 PXTEISE0.
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Figure 7. PX183920.

Figure 8: AX 183820,

TI-NHT8A 017301

Mote: Pl Migrecalons e kar PRt THOnogRcha.




Cantral Laboratory ' Aepacrt 4900607

Figure 9: PY?58158,

] Figure 10: PYTSR158.
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Figurs 11; PY733158.

Eigura 12: Fy758188,
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Figurs 13: PY7I8158.

Figura 14 PYT38150.
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Figure 18: RX153030, aeal T M nicta,

Froure 10: PX 183820, seal 1 Fuid side.

Mol Mo megrelicaions grean Tor pholomes agraphs.
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Figure 17: PX183920, saal 2.

Figure 18; PXT63530, saal 3.
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Figure 22 PY7S31I8. sanl 1 Muid aida.

Figure 23: PYTS158, sew 1 Ruid sids,
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MIE Charlss —_ _—— —

T Portar, Frad {Ford}
Subject RE: iU
Frad,

| ballave that your hiat Includss soma servica part pumbara s well az pre-produchion or prototype part numbara,
Ovarall, including Forg Auatralla, thare are sight differant production parts. Major diterancea from parl to part ara
actuation callbration, relasse pressune, hexport stvia, poaldon tab f color of connector base, thread siyle, and enap
nalse asaoctatad wilh the prezsure disc. The following madrx, halps summadze thés information:

Part Number Adiugtion Belessy Base Hexpart Tiesed Soap {
F2YC oFo24 AB{Y) 90-180 20 min Brown/poa g  J512 8-

ZaM nap

FELC BFR24 AA(2) 200-300 40 min Black fpms1  J512 a8-

24M ;

FZAC 9F924 AN i3  e0-200 20 i Makralf pos 2 J512 8-

4 Smap

FSBA 9F924 AA(4) 90180 20 min Qreyipoa1  J512 am-

240 Snap

F3TA 9F324 CA () 200300 40 rmin Red/poe 1 JG42 s
24M Snap

940A 9F924 ANE)  90-18D 20 min Metursi / pos2  o-ring M10x1.0M Quilet
FIADS DR324 AN (K] 20-160 24 min Matural f pos2 Srnubber a/p-

24M Quiat

O4JABFO24 AR (8)  BO-160 20 min QGray/poail  o-ing 39

24M Quiat

1) Crown Yie, (inund Mamgula, Mark, Town Car
{2) Ecormdine, Cluk Wagen
3] Grown Vie, Grand Mamuls

{4} Winaler

{8} Em. F-Servas, Rangar, Explorer, Navigator, Expedidon, Econoting, Clul Wagon
a

Eg; SHO Taurus

{8) Capri

Charlie

Charlie Douglas

(E0) 2:-288T [P)

(B08) 225-1594 (F)

o-tougnei OH.com
Fom  Fredwioh ), Prie{SMTPpovr@ortcan)
Sarh Friciay, Decamber 18, 1008 &:14 Pi
Ta: C-auginmd 8 com
Subject: ot

ta: c-douglamifcl.com

Charlia,

Page 1
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(24) Hour Fluid Ingress Test
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