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Suobject: Deaoctivation Switch Experiment With Brake Fluid Contemination

Test ltems:
Five Deactivation Switches FYVC-OFP14.AR date coded 3280
Supplier: Texas Instruments, Altleboro, Massechusents

DOT3 Fluid

- Purpose:

Show Brake Fluid (without salt water) cchitamination causes elecirical short circuit of test
item. '

Conclusion: ]
Brake Fluid contamination does cause elecerical short circuits and result in FIRE in the

Texas Instrument switch test item.

Results; '
ALL four switches contaminaved with brake fluid developed shot1 circaiis between the

moving terminal and e hexport.
The Gfth switch was a control sample without brake fluid and did oot develop a short
circuit.

Firn:uu!md from a short cimcuit in switch #3.
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Discussion:

Switch #) developed a 0.6-ohm short cireuit between the internal electrical components ond the
sensor assembly piter 28 days. The switch was then moved to fire-safe fixtere that ineluded a
power supply capable of providing current similar 1o the in-vehicle circuit. The hole was not

' plugged from this time onward. The switch current limit was then incraasad to 14.5 amps. The
voltage between the moving terminal and the hexport was ranged From L. 18 to 2.22 voits de.

- Therefore the switch was dissipating becween [T and 32 watta of'power. Dense white smoke
came out of the base for some time. When the smoke had significantly shaed it was possible 1o
see a glowing element inside the switch cavity. A hand mirmor was positioned (e allow video
recording the glowing. It became quite bright just before the plastic body ignited. After
approximately 37 minutes at 14.5 amps, a flame wag observed. Tha current dropped from 14.5
amps to 200 milliamps within 10 seconds, In the follewing 7 minutes the fire consumed the
plastic base and extinguished itself. A videptape recording was made of switch #3 igniting with
the voltage and current monitors visibke.

The switch without brake Muid hed less than 1 micro amp of leakage curment throughout Lhe test
and never caught fire,

The presence of brake fluid inside the four switches caused leakage current to flow from the
moving tereminal at 14 volis to the hexport &t graund potential. It took approximately 30 days for
a shoet gircuit to develop than would condoct sufficient current to result in a flaming piastic
switch body produced by Texas Insorumenis Attlebora, Macsachisatts,

The ﬁd:u.:phpe shows that 8 switch would emsit dense white smoka when condueting excessive
leakape current. 'When the base wes scaled, ea would occur in & vehicle, it was observed, on
another switch, that the wire seal grommet was pushed vt of the connector by intemel preasure
from the vaporized brake fluid heated by the switch short circuit. A displacssd grommet permits
the posaibility of road contaminants getting ineide the switch cavicy.

Figures | through 5 show the plots of recorded values of leakage current from moving terminal
through the hexport to ground.
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Table | through 3 shows the recorded micro Amp valuzs of leakage current from the moving
terminal through the hexport to ground.

Table 6 through 18 shows the recorded ahms values of the resistance batween the moving
termninal and ground.

The power supplies wers {imited to 100 miiliamps so thal they may run srattended 24 hours &
doy with a low risk of fire.

Switch #2 was submitted for analysis of cause of short circeit. Resulis to be covered ina
SETETALS Fepart,

Switch #4 developed a short circuit, melted and fell apart.

Swilch #5 developed a short circuit between the moving terminal and the hexport.
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Procedure;

. Mount 3 switches at 45-dagree angle similar (o vehicle installation with connector

positioned upward.

. Rotate switches to place spring arm elbow at the folIowfng position viewed from

connector end:
a. #l atdo'clock
b, 82 at 8 o'clxk
c. #3atsoclock
d. #4atsoclock
& #5atdo'clock

. Put DOT 3 brake fluid in the switch cavity via a hole drilled in the plastic base and plug

the hole. Put NO fluid in #1." Add fluid to #2, #4, and #5 until the insulation resistance
dropa to < 40 mepa-chms. Add fluid to #3 sufficient o observe it riging inte the terminal

cavity.

. Apply +14 vols dc limited o 100 milliamps to the meving terminal continucusly

{24%ir/Tdays),

5. Connect the hexport to ground (low side of 14 volt de supply). '
6. Connect a mesistor (approx 5 mAmp load) betwezn the stationary tenminal and ground.
7. Monitor thy leakage cument from the moving terminal through the hexport to the ground

and resistance from terminals to hexport.

. Add brake fluid ss needed to muintain a leakage cutrent in #2 thru #5 and record volume

ackied

. Salect a switch that has zesched the 100 milliamp current limit and increase the current

limnit te 14.5 Amps. Recoed reaults,
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Jwritch Days | Leak micro
fumber Arnps
Moving
Terrninc
1 g
1 1
1 2 0.1
1 2 2.1
] 1] G.1
1 y 0.2
1 8 0.1
1 9 Q.1
1 10 a2
1 LK .1
1 12 0.1
1 13 0.2
1 14 a2
1 15 0.2
1 14 a3
1 17 3
1 20 0.5
1 21 a2
] 22 0.2
1 24 0.5
[ r i 0.2
1 - 2 a.2
1 % 02
1 3O ol
1 X 0.5
1 L) Q2
1 % 0.2
1 M - 009
1 Y .15
1 40 0.05
1 1 0.19
} £ 0.19
1 4 0.14
1 4 0.13
1 &4 01
] 57 0.1
c:mnnd';é\q'mmr&m
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Switeh nurniber | Doy

Laak micro Amps
Moving Tarminal

2 34 7430
2 37 3370
2 40 100000
2 a0 2112000
2 40 100000
2 4

2 40 S000000
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14500000
14500000
2400000

Switch number

g

Laak micro Amps
Mowving Temmingl

1000000

10000
0.1

BB[8)3 3333
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g
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£
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17620

39700

36370
1000000

i

[
=3
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10470

108500
100500
100800

15100000
14500000
14500000
14500000
14500000
14500000
14500000
145800000
14800000
14500000
14500000
14500000
14500000 " Tabde 3 Switch #3 Laikage curreyt da
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Switch Doys Leak rnicra
number Amgs
Mowung
Terrningl
4 1]
4 !
¥ 2 37
4 ] 32
i [u] 24
4 7 28
4 a 17
4 ] 43
4 o a5
d 10 PG
4 13 50
4 12 RFE0
4 13 16770
4 14 g -
4 15 4100
4 & 47800
4 17, Za
4 2 11470
4 21 9730
4 22 34000
4 23
& 30 2108000
4 30 109
4 30 102100
4 30 220
4 30
4 20 il
4 a0 Fit
. 4 20 it
4 a4 13530
4 35 300
4 3 413
4 3
& 35 200
4 35 200
4 34 280
d 3 114800
4 -3 580
4 a7 14640
4 40 2730
oty

0.28
100
200

518\ a/88lals

100
100

g

100
100000
100000

1000000
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Swhch

Laak micro
Amps

Tarminol

178

3.5

0.21

E% u-nu'.nr.-nmu-r.n:.nanmm&umo-mmm:nmmmmumm:nmmmmcnmcnummr.r.r.r-r.nm

5 42 2000
g 43

5 43 22000
L] a2 AD00000
5 44 520000
5 . 4 $40000
3 44 &00

5 4 300

3 44

B A4

5 47

g 57

] 57 104000
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Swifch | Doyl | Resistance mov
rurmer 1o hax

>40.000,000
240,000,000
>40.000.000

>40,000.000
=40,000.0000
>40L000,000
g >40,000,000
1Q >d40,000,000
n =40,000,000

0
1
2
3 240,000,000
&
7
8

12 > 12000000
13 =40,000,000
14 40,000,000
15 =>40,000.000
16 A0, 00G,C00
7 240,000.0X
20 »40,000,000
21 40,000,000
>410,000,000
>40,000,000
>401000.000
=40.000.000
=4(0,000,000
, »40,000.000
=2 1,000,000
=d0,000.000
40,008,000
=40,000,000
20,000,000
=40,000,000
>40,000,000

.
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2 3% 108700
Switch | Doys |Resistance may fa 2 37 2920
o pd 2 a0 8.5
2 0 40,000,000 : A0
2 0 30,000,000 al
5 1 70,000,000 2 40 45
2 ] 40,000,050 2 g
2 2 >40,000,000 7 a ,
2 3 »40,000,000
> 5 2 4} 1
] 5 24,000,000
2 7 »20,000,000
2 a »2,000.000
2 7 10,000,000
2 0 . 1a42
) 1 120 .
2 12 2,500,000
7 13 >800.000
i 13 3030
2 13
204 a780
. 2 15 3500

) 14 1680
2 17 10320
2 20 3.4
2 21 10820
3 2 48
2 24 173000
2 27 1.9
2 28 1.2
z Foa 8.4
z ET] .4
] X - B .

.2 3 . '
2 X 57 |
2 0 ' |
2 1)

. 2 30
2 0
2 0
2 30
2 ad 1975
2 KF| 50000 .
2 T Table 7 Swikch #2 Resisiances
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Switch number Dayy Resstonce mov o hax

3 1] =40,000,000

3 1] 10,000,000

3 } =440,000.000

3 2 . 48,000,000 -

3 a >A0,000,000

3 & =40,000.000

3 7 =40,000.000

3 a

3 a =410,000.000

3 e 40,000,000

3 10 »2,400,000

e | 11 »1.000.000

3 12 } 2000

3 13

3 14 1540

3 15 845

3 15 4570

3 i7 1064

3 20| 51400

3 Z1 1140

3 2 S8

J . 23

3 24 3.7

] 27 .|

a ] 3.2

a Pl A

3 P ¥

b il 2.4

a 2% :

a . 9 I Table B Switch 83 Rmistance
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Switch
(a3 glal-l)

5
]

Resizlonce mov
o hax

>40.00C.000

22,000,000

»20,000,000

>40,000.000

220,000,000

>40.000.000

0,000,000

»40,000.000

=40.000.000

Dm|o]| o e m -] =] e

>40.000.000

700,000

28000

5400

2230

41100

2523

19720

877

3937

Y010

33

24

2.4

< 100,000

1,400,000

15300003
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Ewiteh

:

1
3

Reskronce mov to

Fmx

»10.000,000

27.000,000

> 20,000,000

>40,000,000

40,000,000

40,000,000

>10000.000

. 9300

=000

A O e = — ] D

> 10,000,000

20

27000

52000

81140

94800

422000

23350

S0R00C

475000

23700

2650000

178000

186800

193100

>4,000,000

22,000,000

10,000

87.5

12.5

J.83

2730
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44
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. Hi-Stat Date: September 27, 2000

A Sikonaridge Company Page 1 of 2
Laxingtan, Qhio Prepared By, Roger Mietar
Prawyure Products Group Froduct Enginger

Product Engineering Tast Rapart: Ford Brake Switch Test to Failure

Hi-Stat AN MAA Degerption: Criise tcnlm: Daactivatiaon Swilch
Projact No.:  _1-200-00-04-073 DV Customer: Ford
Cate Code:  _NiA Custormer PIN: _FEVC-8F924-28

Life TastNo.: 29500

PURPOSE:

Trat to failirg the Tl Cruise Conral Deactivation Switch PIN FIVC-5F824-A8 on the mnpuiae tast in ES-
FIVC-3FI24-AA

JCOPE:
Ford Brake Switch.
IEST PHQGEDUARE:

. 15 F2VC-8F324-A8 parts wene setiallzed &0 that aach pans periomance could be rackad throughout the
enlire st

Tha parts wank tested par i foflowing imputse last procedure

Tasl the awitch lar a toial af 500,000 cycles. Gycle pressur betwann a low of 010 40 pai and 2
high of 1450 £ 50pai. Aun trace curment to montior Aection. Braks Nukd mpemture 10 ba 138 & 14°C ang
ambient lampecature 1o be $07°C min. Cyels rate of approximabsly 80 — 100 cyclas per minute. Swilch
must open and ckage each cyche, ’
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Hi-Stat . Date: Saptemoe: 27, 2000

A Stonaridge Compa ' Faga 2of 2
lel'ng‘lﬂrﬂ'c.uﬂhiu R Prepared By: Foger Mialer

Rraaaurs Product Group Praduct Enginear

Product Engineering Test Report: Ford Brake Switch Test hn Failurse

DATA;
fnitied Finsl Fullura Faliure
Part - Qpon Closs myDrop  Count Tvpa Moda
296001 137 74 7.0  S57.678 Laaked Out Top Of Insulator Al 3 Dlaghregms Cut
29600-2 139 [-X] a.60 968,500  Leaked Out Top O Insuletor Al 3 Ciagheagms Cut
~R9600-3 140 78 2830 180,793 Leaked Out Top Of Insulator Al 3 Diaghragms Gut
206004 1458 -1 .80 158,643 Laaked Cut TE Ol |ndulater Al 3 Dlaphragma Gur
20600-5 152 52 18,80 184,571 Lapked Oul Of lnaulater MILthhrngms Cul
096008 149 BA _ J600 87,085 Luk_nd#ut A nsuiator Al 3 Dleph Cut
29800-7 148 [ 1020 1nmﬁ&_uuu T ;mum'_‘_mgm_ﬁu 3 D B Gut
T 29600-8 131 B3 2000 "15-5.4—??_—“%@531 Laaked Out T Insulator AR 3 Oi aGut
T oRe005 145 BA 7.80  1E0.401 _“#_'amL-m m Insulaior Al 3 Olaphragms Cut Lcﬁ'
26600~10 144 73 Z3560 169,998 Laaked Out Top OF inaulator Al 3 Diaphragms Cut
25600~11 140 T .10 1000 Leaked Ot Too Of Insulator ANl3 O & Cut
T 960012 155 B8 370 158851 Leaked Out Titﬂ 'm_w—_mA|| 3 Diaphragms Cut
2660013 152 ] 290 1 Leakad Out Too OF Insuldior AF 8 Daphragms Cut
25600-14 151 B3 1840 _ 156.454 Lamkac Ouf Top Of insuimtor AR 3 Diaprragma Cut
25600-15 150 B7 1489 178,182 Leaked Ok Top O fauietor Ak 3 Dfaphmigma Cut
XBar 145.7 633 1832 203,533.0
R 18 22 2550 490,591.00
STDEV 54 7.0 345 11908942
RESULTS:

Oniy 1 &nmpmwwnmmmmm-mlmum.m cyclaa, AR of the failures
voard [eakars with cata in all 3 diaphragms.

CONCLUSION;

Since &l of the (alkren wors leakars dus to dephragm faduras, it appeary thet ther Is a possile probiem
arsa whara the actomtor and bacicing mest that can cause the Caohngms 4O be cut.

ACTION TAKEN:

Submit report to the customer. .
EQUIPMENT USELY:

Pressurs Switch Stafion 30 HS12059

Millivolt Testar HS12278

Heneywsad Chart Aecordss HS11571
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. | HI-Sta_t

Dale: Mey 12, 2000

A Songridge Com Page 19F3
- L“m::g Chio P Prapared By: Roger Nieter
* Proasus Products Gvoun Froduct Engineer

Product Engineering Tast Report: Ford Brake Swilch Benchmarking

Hi-Stat PN: 4011008 Deacripion:  Cruise Control Deactivatian Switch
ProjoctNo.: _1-200-03-04-673 OV Customen Ford

Date Epd&f N/A Customer PiN: _FZAC-9F3Z4-Ah & F2VC -8F324-48
Life Test No.. _13500 .

To raport the falure modas af the T1 parts for teat # 13300.

Fnrdmmw. | ;

IEST PROCEDURE:

20 PArS(10 — FAC-OFB24-AA & 10 — FVC-3FI24-AB} were yarialized 8o that sach parts parfarmance
. could ba irecked throughout #he antire test

Tha pirts were taatad per the ivllowing mocifled teat procedure

Teat-the swhch for 4 ktaé of 1,500,000 cyclea. Cytie pressurs batweson a low ot Oto 46 psl and a

high of 1450 + 50pal, Fun tracs curent 1o moniter function. Amblant and fluid temperatra b ba A5°C
min. Cycla rate of approximataly 50 = 100 cycles per minute. Switch mUst open and Cload 83ch cycle.

forter
exxerng. L

6416 E1LLE
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Hi-Stat : Cate: May 12, 2000

A Stonermige Compan Paga 2ol 3
Luing'lnn,q{;hiu Y Freparag By Roger Meter

Presaur Products Growup Produst Enginger
Preduct Engineering Test Report: Ford Brake Switch Banchmarking

AT A

Fallure Analysis of T1 parts run st 2 conatant 82°C

. Fallura
Bart  Scorle Mode N Coyag
FZAC-0F524-4 13800-1 None NA
F BE4-A 13500-2 witch Actuator Siyek n Down Position 800,000
9ro24-4 13500-3 Nore NA '
F2AC-5F524-4 13800-4 None NA
F24C-S9F324-4 13500-5 Leaked All 3 Diaghracms Cut 1,310.851
FRAC-9F324-A 138006 Nona . NA
F2AC-8F524-4 13500-7 Newe NA - :
F2AC-OF ¥ad-A_13500-3 Leaked All 3 Digphragms Ct 1,800,000
4-A 13500-9 Laaked Afl 3 Diaphragms Cuk 1,310,551
FRAC-9F524-A 1350010 Nona NA :
F2yC-6E524-4 13500-21 Nons NA
F2v¥C-8F324-A 13500-22 Nons MA
Bd4-A 13500-23 MNona NA

FZVC-EFB2a-d 1350034 Nora NA

FZVC-BFB24-A_13500-28 None NA
F2VC-8FB24-4 13500-2¢ Mona NA,
FIVC-9F024-4 13500-27 Nore R
. FACaFegsd 1 8 None NA
FVC-DrB24-4 1350029 Nona NA
FIVCOFgad 7 19800-30 Lawad Al 3 Dianhsoma Cit 1,500,000
BELTS:

The first part that failed was pirt # 2.t would not opea &t 800,000 cycles, Aftar taar down it was unciear
34 (o what caused the ewiteh o net funation prapacly. :

Th next 3wo felures wers part # 5 and 9. They both lsaked at 1,310,551 cychas. After tear down it was
detarmined thet both switches leaked bacause gl 3 daghmgma wars 2ut st the actualor mdius ngac the
interiac with the backing plate.

The (ast two faiures were part i 8 5nc 30, They both leaked at 1,500,000 cycles. Aler tear dovn A waa
dutarminec that both switches laaked becarde &l 3 dlaphrgms were cut ut the actuator radius nesr tha
Wnlerfacs with the backing piate. : _

CONCLUSION:

Sinea Mas was four iglires that wars lakers dus b ciaphregm faiures,  appesr that thers is a
posaibla prohiem ama whars e ackustor and backing meet thet can causs the diaphragma ba b it
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Hi-Stat . Date: May 12, 2000

A Stoneridge Compan Page J of 3
Lexington, Chio i Prapared By: Roger Niwtar
Preysury Products Geug Product Englnaar

Produet Engineering T¢st Repori: Ford Brake Switch Benchmarking
ACTION TAKEN:
Subiril repovt to tha customer,

Frasaurs Switch Station Ao HS120%9
Millivelt Taatar HE12270

Haoneywel Chart Recarder H8118T1
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Draftaf 524,09

1992 & 199) Towu Car, Crown Viroria and Grand Marguis Speed Control Detativation Switch

FIELD REVIEW COMMITTER

Ta: (Meocth Amertea)
Secrenary, FRC
Suire 755
Dingnostic Sapvioe Coneer [

Ford Cuttomet Sarvice Divivion — Norh America

Ta:  (Ewrops)
Secomry, FAC
Room OB-[/33%,

Ford Casomiey Service Bivision = Europe

The attchad Evaluation Paper is being Sorwarded B raview by the Field Review Commines, Copies

have heen nobvmyirted for eview to;

Office of the Gereral Counzsd: YES

Veiicls Eeviranments} Engineering: YES

B

Automotive Safety CHEee

;.

VC Purchaxing Directoe

g NOo O
o v g
g §¥
1 NG @3

Sobjact: 1992 & 1997 Town Car 3

VEGDn Do Vekicks Coraer Engincaring Direcror

-

Date .
Nots: Both signatares afy reqaizad prisr I Review by the

FREZ-825-A 12188

Datm
Fisld Raview Committes

primintl CREAI, 4:N P

713 6132

PRODUCED BY FORD



- Draftof £29,99
1992 & 1993 Town Cur, Crown Vicreria sud Graad Marquls Speet Coomrol Deactivarion Su iy b

1. PROBLEM DESCRIFTION {whaowhanextnt)

A NHTSA opened FE 98-055. dated November 24,1598, into "...21 repang of Engine
compiriment frey in 1992 and 1993 Liceoln Town Cars,” Our investigution intg these
reports indicates the speed ontrol deactivetion switch may be involved in some of the
epaTy.

Foed tnmaduced the spexd coamel ductivation rovtch on tha 1992 Tewn Car in
Nevember 1991, a1 part of the Electronic Spaed Conerol system. The 1992 Crewn
Yievorin and Grand Marquy introdused the sene speed sonerol desctivation switeh in
Fabroary 1592, The soiich wiring asd pucicaging Werion are vimilar on all thres
vabicles
[obernal braks fuid lekage is one of the ressoms sarvice techniciens remove spesd

" control denctivetion switchet, loternal cocesicn of the wlacmical switch componenys is
observed Iny spesd controd desctivation roitches with beake Suid leakage. Chlarine is noc
evident lo theye ywitches, =~ _

B. The speed conerel desctivation switch, F2VC-9F924-AB {service part FXVY-SF324-A) is

tva exchurciant spesd control deastivcion switch {CPSC 060607) foc the Elsctronic Speed
Coomrod that ia ytandard oo afl Tawn Cars built betwien November 1991 and Job #1

MY1998 and is ea option on Crawn Victaria md Grand Marqsis.
C. Vehicle Affered —

Modsl Vuhinle | Vebicla m;r
Year (1) Lines Volams Vartinn Limiting Factory
"1993, 1953 | Tewn Car | 133,310 hoGa -
1592, 1953 |CWaM | 1553 With Eisctore 3 peed Conoul

elel

D. Markes Affactad: All markas,

B, Corporam Prococt Sysans Claslfcaion (CPEC) codefs): 06.08.08

pugt 1al 4 smal PUTLTY. 3

371315133
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. Drafe of £19,59
1993 & 1993 Towa Car, Crown ¥ictords snd Grand Marquls Spead Coatrol Dnmtnn: 5»1?:-.h

2. DEFINE 00T CAUSE

A We bave nat idemificd die rool cluse. Speed control denctivadion switthes appear
0 De suscapebie 10 brake fruld leaks and coerosion that may crexse & conduzrive path in
the switch rauidng In overhesting. Azalysis pecformed on Suld sampies of the speed
eoatrol deactivaticn ywitches invelved in anderbood fires bas not allowed vy 1o conchude
thit the speed control dectdvation switch ws the came of the i, Analyris performed
ca Fpésd canirol desctlvation switch ficld samples not involved in Bres ruggedts Sezke
Buid sntary sopne of the switch cavitics theough cocks in dimoroed, Yocalized brimie:

comector saaly, This contamination In dw pretance of o contimcus cectrical potential ks
fuvorsbla to cxusing comosion. Comrasicn poaducts insida tw spésd comzol desctivation
switch caviry coold creats & conductive pah betwaen the uminterruprad battery power and
ground. During lab testing, intendad 10 creage intemal corrosica, it wes cbierved thee &
enpduszive pach 1 grownd cartied &n Ibcreating leakags current of | to 2 aips average w
14 velts, with ransients of 10 mnpd 2t (4 vobis. These Inbormtory conditions wers
tapible of melting or Lgniting the speod ¢ontrol deacdvanion rwitch plasde bases io o 3
hénr cenfroled myvironemt (see doshment T).

[n noronal operadoe, the expected rwritch leakcage caxrert Ly less than 0.0001 amps.
Tha switch watacty normally condiact 1 to 0.75 smps tn the speed comvol cuesh with
the speed cantmol engaged and 0.005 tmps when nat enguged. A LS amp Fuse limirs rhe
current (o the ywitch, This eltreuil is alornys onergized.

. * The Ford process intexded to prevent 1he disphragn leakage aad coonector sesl
coptaminarion i the exginsciog mecifcrdoa (ES-FIVC-9FI24-AA) which requires:
» clecrical corrent lakage m the bousing {ground) oot o excoed 3.0001 oops;
v prooliee... 0 wrideccs of fhuid lskage, seupage, or drop . best s grester
than &2 pal (b 30 secands) [n parmittad; :
o 300,000 trpalss cyclm xt 24" F nnbicnt ing 275* F brake fhuid;
10 howrs of lnonidiey cyolioy:
s T2 burs of Salt sprxy; wd .
» insprocess testing to coptrol the quality of the componet.
€. The deslpn process dld not prevess this Lo hecyuse DV sowing did sot svidenss wy
tealdng Sunkrugni or eomnector setl Iaakagy ar immernal swich comromion. Tha potsetia! effect
of cresting & canduetve pyth ceuted by coutaminants on the izl ywitch cwallic
components was ook anticipated in the seed coutrol deactivatton rwitch detdgn FMEA. ES
crainitiy sandng dld not evidencs » louldng dlaphmgm oor connortor sas! Takaps nor

P lef 13 rimbin] S5, £30 PN
37138134
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. Draftof 528,99
1992 & 1993 Town Car. Crown Victorla and Gracd Marquis Speed Conmol Deacrivarigy Switch

D.  Please cheek the applicable itemis) in exch category:
v Type: (] Design [ Masufacnring O Vshicle Assembly

[ Other (1F ether. specify )

o Symem: [JBody (] Chassis (J Canilng (] Fusl () Elecrrical [ Engina
(JGlau (I Restraint [ Trazmission/Axle
(3 Vehicle Labal/Publicadony 7] Emissians Ceomrol
[JOBD [ Other (Ifothar, specify )

« Symptom: DBnk:Cm;uni (] Emission Complispee
[) Other Regulatory Complience T DriveabilltyNo Start
. [) Engice Speed Control/Unespexiad Movemet (3] Fire
[] Stearing Congol [ Ocmpant Restraing(] Personal Injury
. [ Visibilicy [J Warranty AvoidancatCustamer Satisaction

R Othr (If oter, specily Speed Coptrod Inoperative)

pige Al 3 el IR, 430 A
3713 5138




. Dwaft of 525499
1992 & 1993 Tawn Car, Crown ¥ictaris ted Gravd Marquiy Speed Cantrol Descrivation Swircs

3. PROBLEM INVESTIGATION/VERIFICATION DatTa
A, Lab Tamt )

Lab experiments wer¢ perigrmed 10 reprodice ignition or melting as suggested by
snalysis of Asld rerurns and dagl (sce ARachmenrd) Thess teyts wers done with &
varintion ofbrake Auid conceamadons, water aad salt to develop 2 model 1o
mdmumm: fzctocs contritating © thental events. Thesa tess did noi resylt in o
melting o ignition with breke fuid or water, A salt water solution, procedure reliably
produced melted swinches and some ignitad plastic swirch bases. Thit is shown in
wmachient 4 st Sb. )

The text purameten used W craas weitdng or ignitian in an sccelerited Lk
envirohment are:
Voltage: L% vol do

Corent Limir 1S smps
Solution: . 5% NaCl and tap water
Orieneatiap:  coonector 45* from vestical (in-wehicle orfentaton)

Procechure: Apply voltage between the sorlich cantact components and the switch
metzllic bese (darmal spenting condition). infect salt water solurion inio the prassure
ywrich cavity thraogh the consecioc body. Repeat bvjection as wacer bofls away. In 2
™ 3 howeey, the plastic switch bases will begls 1 raalt and some will ignits drawing !
o 10 amps of seich leskape current to groumd.

Apechmens 4 helow |irs teyes dat shows test detadly,

B. Vchicle tests: Viahicly tegtn ware performad oo s | 992 Town Car to determine the
pressure apptind 1 the spesd songol deactivision swixch, Maximam presem scen in these
lewa did ot excoed the maxirmem test pressure of e engioseding specifeation for e pact,
Ha Hzw or sooke waa cbacrved.

C. Plant/Supglisr Rapors: Tha Tawn Car, Crown Vicsoris mnd Oty Magquiy

. asuembly planty ao looger weed thiy pact wfiee Novenber 1997, Thers were na plant reporn,
In L99L, the Toms fnstnoment musrutaetoring process wing m nio-crimper was unnble to
produce parts capabls of pasring tha required eumber of inpuiss tast cycies. Texs
Insrumenty v allowasd 1 deliver pans sede using » meousl crimper, that wur the
roquirement, il thay began 0 rupply parts, that me tha specificadon, using the sute-
imper in faquacy of 19572 (pox amachment 7, Alert AL0165193 ). Purh from the muomared
process wars shippad to Ford in Fobruary 1992 after sempies puased impolie texing. The
mcrens in reported [ncidems molnciday with chis marufacroring process change at Texas
Euminnent (sor attackment 1 & I).

e idyE ol NI, 30 P
N3 G138
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- Dralt of 3, 33.99
1992 & 1993 Town Car, Cruwn Vktaria and Grand Marguls Speed Coacral Deattivarion Swireh

0. Qualicy indicarors: [ of 47 engine off-oc-unknown fre iocidems repormd in MORS :nd
CQIS on 1992 and 1993 Town Cary mention the speed conwe| desctivation switch or 3
SyTpLor related o a spoedt coatrol deaccivacon switch Railure. {Ser strachment 1)

Fire allegations on Town Car, Crawn Victods and Grand Marquis declined for vehizles bl
after !*fuvmher 1992, e amachmenes L& 2] Based on a review of fire dllegations
potentially relatad to the speed cowol deactivation switeh, the tend demonswares that the
affected Town Car papulation was bl berwvesn November 1991 and November 1592 und
the affected Crown Vierorin/Grand Marquis population was bullt barwen February 1592 and
November 1952,

The acoroed mileage ¢ the Gme of tar Ere, of the majority of vehicles invoived, {5 60,000 1o
100,000 mites and the Gme-in-jervicn in 48 to 72 moaths {see soachment 3 L Yericles bul:
befors May 1993, predicishly have resched this mileago and time-in-sarvice. The rte of
Tires in these bllowing model youra indicates Bo requrrenea of te raze repomed for 1952,

E. Field Reports: Two separatsrincidents af obscrved fames on the speed control
deactivation switch were reportad by mechanics servicing Town Cars.
Addltionalty, 48 switchey from (IS, vehicley have heen collectad.
The reyults of axsmining tese fllow:
v J0 functioned correstly with 0o Buid lekage evident
v 10 xe alleged to be invelved in Brva,

» & Tesked beake fluid through the Kapean dlaphragra. These had bleck or dark green
- rexidus { contxining Braia Fhdd, Zioc, Copper, Sulfix) on the terminaly andior cup.

4 due o britta =acks.

. Smﬂdmtupnlhlwhd:mm:

« | bad kigh rwitch conuct resittincs

n B thowed traafier of brum contact matacia] to cup (4 fire/ 4 Leakers)

» 2 missing movable contacts sppesr compdad awwy (2 leakers )

= | scpareted movable coataot { laaker)
F. Purt Saless Muitiple model yuars md & vohucle lines wwe this service pare. Sulea kor e
nffectnd wehictex cannot be segregaiad for comparison o other vehicls usage.
. No sccidens kave besn idaeutifiod attr{buted b this condidon, ia date. Twe injuries are
alleged to be relased to thiy conditio, 19 dass. )

4 ACTIONS TAKEN IN FRODUCTION; INTERIM {CONTAINMENT) AND/OR
PERMANENT -
The affocted production mutarials wero bullt in the 1992 and 1953 teodal ymr. No acricn i
roquirsd to b tk in production as these parts are oo lnger used o8 Town Carand Crown
Victora snd Gomd Macgus bullt after the 1997 moded your.

papudnl U priomnl 5216, 2:00 P

713 5137
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Draft af 518,99
1992 & 1993 Town Car, Crewn Vicroris and Gracd Marquis Spard Control Deactivarion Swize

L VERIFY EFFECTIVENESS OF CORRECTIVE ACTIQNS

No coerettive action has been implemented in production ay this partis ao Ionger used an
the Towm Car, Craven, Vicocia or Grand Marquis built afier the | 997 model year.

é. ESTIMATED PRODUCTION AND PRCBLEM STATISTICS (MAGNITUDE OF
CONCERNM)
A
[ POTLNTEALLY AFFECTED LNITS |
VERICLES AISEMELY VEHICLL PRODUCTION [ NUMBER | ESITMAILD |
AFFLCIED PLANTS DATER CEUNITS | PERCENTAGEOF
II:I‘.“EHL“‘I:IT ' OOwN COMT, THAT
AN TER
OFERATIOND . | conpron
FROM UF T AND
e — ww
Town Car | Wixom AF TTA1551 | (L0S92 | 153.310 RAKNGWRL
CVIGM | St Thomas AF | WS99L | \USNIWE | 138,335 uihoun
. B. The soures of the dats is & NAVIS report.

T AFTERMARKET PARTE
A Thupodmmldu:ﬁvmmﬂhhﬁuuduuhﬂﬂdulmpmmﬂupm
of urambly F1VY-18091-B.

B. Thae affectad service stock is presoned to heve hesn exhasried.

L ASSESAMENT OF EFFECT ON VEHICLE OPERATION

. Custrmery mey srpeiecs incperative spend corvral, difenley shifting cat of park (fase #12
blown), dand tmitery, braka waming Lsmy ON, mulinhnhpddm;nﬁwmnur
ﬁumhlﬂhﬂﬁn{mm

L S DESCRIFTION OF CONCERN SOLUTION AND u.m REQINREMENTS
(FIELD SERVICE ACTIONS)

A. Fiadd Modification: The mudiflcation will knstal] & recently manufuctared speed eomiral
desccivacion switch tnd connactor. Vehlelas broughe in for recal] before dw parts ae
avadlabls will bave the harnoss connector discoanected fom th spaed coomul

. denctivation switch and the connectr coversd with tipe to minbeized axpamre before
the permanen: modification is onmplater. This intarim modlficarion will cruse the speed

conmol ko be inopecative until the pecmansm modificetion is instailed.

pupy 1 of 9 i I, L) M

3713 6138
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Drafeaf 528,99

1992 & 1993 Town Car, Crawn ¥igtoria snd Grand Mirqui Speed Canrrol Deaerivation §wireh

B. AssesEment of procadure

This modificarion procedure has beed insilled on a 1992 Tawn Car,

. The medification procedure was gvaluared by FCSD using appropoue wls.

“quipment, aod & represeniaive vehicle.

Kit nammia « Brake Pressure Switch Kin

150,000 rewark kity will be ready br service by 6/2599 (3 wesks), WERS coocemn
C109T1 850 received propram sharization $/15/99. (sew anachment 1),

prodactian part oumber ks not applicabin
tervice Hi part mumber is XWTZ:59G531-AA
1 kit in required per velislé.

D, No qthr puces ace pequired. |

m

Driveability and Eczistions not affacied.

10 PROGRAM PARTS SIGN OFFAVAILABILITY

188,000 wpeed conerol desctivacion reriiehed have baen shipped b FCSD_

1. SUPPLIER INVOLYEMENT
A THD

mEpRhNnw

i #mmﬂ

35139
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Draft el 5.13.9%
1992 & 1993 Tawn Car, Crows Yietorit u_-d_l._'.nnd Marquly Speed Canrrol Derctivaran Swirch

12, F.INAHCIAL MPLICATIONS

Vehidde | Cet | Toual Cast |
Volume Per (00
S — — Unlt
A Acministratior: Cosry 78645 ). S5l.20 5334
1:1 jon Casts (Uit ta be ¢ 0
| nspected bot Not Modified)
€| Taberion ModiBcanon Costs(Ung | 97325 | S14.30 1404
thﬂMﬁiﬁgl (}5% ol
+ Parts {priced a2 dealer price 379,545}
plua 40%) (31.0G (0))
Lubar (0.3 howy x 554,34 lzboc
rare) -
Pexnanent Medifivagon i, 71 511,245
Cost(Units 1o be Inspected uac
Modified)
- | + Para (prixed at dealer price
. plas 40%) (51120 (s))
+ Labar (0.5 hours x $38.34 labor
|| — .
D Dealer Admiminration Allowiace | £78,545 53.03 L4257
) {fox safery and emissions recalls [
caly)
(0.1 bours 2 £55.34 labar rate -
N-A. )
EToml Cox (tonl A tirough D) 5 15.012] -
TFmEﬁ %
[CH ]
H| ]
Y | 0
—— T URE L

IMA 6140

Epn2-825-A 12188 PRODUCED BY FORD




] Drafk of §-1899

13. PREVENT ACTIONS

A H.-:'-"'Iéw SDS,WCR Brake 5ysern Durability at Heneh Tasting {DVPZR) to examine the
effect of contamyinared, or aged, o incorrect brake fuid, Update FMEAs and FTAS.

8. ..._gameriz items or procestas impaeted... ..
C. .. corporate memory ypdoles ..

14 REFERENCE DATA
A, Avachments

[ $293 Town Car Usdehood Fire Allegutiont by Vehide Build Manth .

7 9283 Crown Victoria/Grand Marquis Underhood Fire Allcgations by Vebicle Build
%2 Lincoln Town Car Reported incidents Of 40 Yehicles with Engine OffUnknowo
§F¥24 De-sctivation Switch Teat Synopsid
Hexpart Current vs. Tlme, Fhod Ingress Experiment

Pressue Switch Crons Sacion
WERS Adert A1016519).
WERS Concem C1097T1830

DE ~h 0% ua s W

B. T. F. Dooovan, Manager
. Pheme: (313)390-7420
B/E Sysmms, LVC/TVC OPD & Cora Quality

Buildzg 5, 14042

g 1ol 13 okl DSR4 30 PR
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Drafror £.23.99
1992 & 1593 Tewn Car, Crowa Victoria nng Graod Marquis Speed Coatral Deactivadon Suirch

ATTACHMENT L

$2937 Tawn Car Underhand Firs Alegitions iy Vehicle Build Mot

weyiinart o Berreres Bdew - i P—
Dy Debrasna: .
i netey T
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. HabbiM ikl ol . ]
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. Oraft of 318,99
199 & 1993 Tawn Car, Crown Victorls and Grand Yargquls gpeed Contrut Deactivition Swink

ATTACHMENT 2

FU83 Crenm ViewriaGrand Marguts Unaertaed Fru Alligations by Yehic Buic Mon

ey Rl _-'-l-llﬂl“ﬂ
R Ceprapary

L .-

TP i« R
HiiH.H!EIHHE_E_EHHHHEEH

>
T ———— BT i roveey 80 vy - e TP F
> ey g ol el P St E‘ll-'_:‘:_r:'-l--;m-qmm 5
. g OF U [ i
-
e 20 T8 el 57T, 40 P
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: Draft of &1
1991 & 1993 Town Car, Crown Yictoria agd Grand Marquis Speed Coatzol U!uﬂur.ru: 5_::?

ATTACHMENT ]

92 Linesin Town Car Reported Incidents QF 40 Yehicles with Engine OfFUnknown

Aaparmel Town Car ivaidendl by Migage
H e o - rrT—— — - — — e Y - wmr
“ 1 ] -
q}
1
'li- I e
! X
! i} .
l ] E
)
3 _ H L]
‘LE a . |
| ] l
N ] | -3 L | L] 1kxEm -]
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Raparinal Toms Ly alienty by Toars b Bariies
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o ‘ .
]n. . -7
ol | ' ]
ll._ . ' "
*r ) )
] 2 , .
S e e B
1 x L] o
omn, Thcw weve § vatlahe Wib COEmTwE ViVS, Cartin, Fees I acvics wark sadeariaed,

There warg § wiucles wich wmerwm pule.
P ¥ ol 2F i 020, 200 PR
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D
1992 & 1993 Town Car, Crown Victoria and Graod Marguis Sprad Contral D“‘-‘ﬁ“:o:r::u:::?

ATTACHMENT 4
9F924 De-activation Switch Test Synopsis

This document & a synepals of i=xis conductsd Auring the ivastigation of the F5z4

flhluﬂvllhn “ﬂgr" :Inl.ﬁlmﬂr:!lll ll{';l;ummu {P/N T7PS). Theie texta lﬂm:ln’:: Eu::n-‘:zl
o pArETabeE o Iystem laged aventa The folgwing are e

araund the apgication of the spewd control deactivation ewitcs, YFAm partmeises
L mmmmmpn nents ars xpoead ¢ battery potwmial cantinucusty after the vehicly i
A, The haxport of the swilsh 3 screwed It ta Draka veive hal is

mhﬂhh?lhldlhm. Tha vahide hmhlmdm
B. Battery vollage & continuauily connectsd (0 movesble comtpst Tha Iignition owitch

doax not madily bariery wokaga o the speed contml desctiviion pwitsh,

The intant of this document Is ko higniight teat Andinga.

-Teat1
Objective:  Diastamne if swiich ignilan can acour undee the bilowing condltons:
& Switch contact Nocded with Drakie fuld mixed with varying ameunts of % g
waler.
o 14 vois applad lo ona terminel, second birminal slectically Noating.  (Ma
alastrical loud scroes pwiiken tarminels).
s Switch haxport slactrically grounded,
Tast signt sampbes with the ollowing mixturas:
d with 4% 23 water in Brake Auld
2 with 5% mp water I brade fuld
2 with 10% tap water Ex braks fuid
2 with 75% tnp waisr In braks fuld

Rasulis: Niigniion occurad. Mo signiftcant ismparates rise ctserveld. Laakags cument la
ground renged fram 0.3 mAmes 1o 5 mimps over he 250-Faur test duration,

Cﬂﬂ.ﬁﬂi:'ﬂﬁiﬂhﬂhmiumm Muld cosy Mol duvalop
coaTosion or & lakage sument peth quickly anough to Lea for Mbomiody villcaton
. innling. ’
Tout 2
Objectve: - Daleemina if wwiteh ignition cun socur undier tha faliewing condilions:
v Suddh contaet flooded wih braka fuid mbod with varying amounis of % tag
walar, )

" Mﬁmu“ tamngl, sacond werminal coonecisd 12 & T4-Shm ressar
¥ac o ground. (1 Amp load across mwiich amninala).

+  Swiich hexport slecicaly grounded.
Resulty: No igniion ocoumed. The iemparyture rea was leas than 10°F over the 250-nour

curssion of tha it
Cancluaior:  Hest penersted by the switch contects s nat sulficient to Jgritie the plastic beas or
' beniow fidd.
Py ol 1 e A, 430 P
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Oraft of 57899

1992 & 1993 Town Car, Crowp Yictorin end Grand Marguis Spesd Coatrol Deacivarion Suicen

Taste
Oywctive:

Fasurs:

Conchysion:

Tast A

 Temt8

L

ATTACHMENT 4

" Datemine if awitch Ritlon can oceur under s falowing conditans:

" A gty algmant instaked in sontact cavity of tha switch,

»  Apgly powar to Bl Rasting sfement Ll plastic base ignites.

+ Apply en axtemil S0ETK 19 the fumag irom S plaslic.

+ Brake My presant in the comtast cavity {wat device) and pot prasent in the
camact sty {dry devica).

kgnition accurmed in Lot wat and dry devices.,

Wet davice; The ritsmal iampertie of 2 wat device eached BE0°F. A hale melted
thmugh tha base of the switsh {cioes (0 the hemtng Wsman). The sxemaly 2pplied
spark ignited e fumes and Eamae enguifed e nich,

Ory devics: Tha intamal temperature of 8 dry swiich mpached avar 1000°F,  The
Pwich base fopped over. Tha sxtermaky appled spark ignited e fumas and fames
enguifed b switsh.

mymh-ﬁmmnuﬂmuwmsmﬂmm pawar ans
cigspated 3 heat in the witch for 15 mintes, foliowsd Ly 2 spark,

Idartify tha interections of the maiwials found in the ewiich reumed fom ma
Mpcidick moodt by placing & brass and copper slectiode in & pool of Srake fuid with &
12 voit potantial badwedn tiam.

Afar 34 hours, w bisck meidus krmed on both slecrddes.  The braka Auid 4id not
Kgrta,

The maiarial found in the wwiich etumaed from the Raddick ragert was a reault of an
Witarnction bBatwesn Braka fuld, the intermll swicy companants and tha contiuows

. mlecirical Neki presant in the: wehicke. -

Show that he speed comml deactivation mwitch B oecable of supgoriing tha
mandmum desion cument ioad by soplying 15 Amps ihrough the satich contects url
thay nisbch & stable mparaturn,

Tha wmperatue five shabiized e 35°F star 10 mums. Venicla et rewdta $ow a2
mimun eenpeniiure of 230°F &t the a2-hend sngine mount.  This mount i naer
the spend control desctivation pwiich. WIth the lsmpersture rise cbsarvec, the
- T the spead santral desctivatian switch b axposed to & 284°F.

tampaTtae
* Thiy 'y lsax than the 433*F maling polrst of the plesiics uiad In the wanikch beas.

wil myt ignite under sxdirems vehica
an igniion must come irom & saurce
To ignits & wilch, sther sn axtamal

ITM2 6145
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Drait of 328,99

1992 & 1593 Tewn Car, me-n Vietarls and Graod ¥2rquis Speed Conrral Descrivation Swires

Tant &a
Ohjeciva:

Toest 152

ATTACHMENT 4

- Qattrming if coreeive degradation of switch ainctricy LOMpanents can causa a

dacruase in sactical isctation (ard thus & soures of switch

Wad ta an ignition. &mm:mmmmhhmmm-r. et may
+ 5% NaCl in mp water saiution Is injeciad into contact cavity of & swileh.

" T4 Volis is appiind to the awitch

» Haxpon [k grounded.

* Currant by bmied at 15 Ampa.

Of 4 samples texiad, ovar 2 2 - 3 hour pariod, the swiich inakage cumrant averaged 1|
Amp while reaching paaia of 10 Amps. Near the snd of tha seperimeant with laakage
el greater an 2 Amps, e swikdt Juses stanad o maf 2 of the swiches
confromd 0 neat L the phestic igrited. ﬂumzmmdnnmutunu
siectrical conoicion way hrakan. )

Comasion meterialy can creale a conductive path that may lead I igniion. in this

exparimanl, NaCl wai (tad 10 Koeleriie e cormoelon in e awilch,  Clher
m:hmmﬂrﬂhmm

Deaterrrine (f swiches meat cycis ¥a specHication by inniing the Ma cycls test
bayard spacification untl the swich performance i degraded,

The firxt sampls developed u leak In e kapioa sesl after 728,000 cyces. Tha
mean fine o devwelopi) Haks wis datrmines I Ba 1,200 000 oycian

The kagion seal exceeda design speciication of 500.000 cycies.

Dwinrrrirs I long tima switch sxposune ¥ brtke luld can lead o s ignition.

"Tant ln ongoing. Rasults 10 daiw show no incrasss In conductivity of bath naw and

unad Drakn fuld, mmmdmmmmmmhmmn
20 mAmpa.

350 haurt oF braka fukd axposure in nol suficeet to cause igniion, At 350 hours &f
hdhg.n:mlhnmbmnmmumumum:ﬂd

in iaDOrutory axpedinsants.

ppi el 29 primid TVTI, 4:38 P

- I713 6147
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Drafc of 51899

1992 & 1993 Tows Car, Crawn Victeria and Graod Marquis Speed Cantral Dascrivarion Swirch

Teat &1

Objmetive:

Resuity:

Temtla
Objmetive:

Raguite:

Canchsone

ATTACHMENT 4

‘L.Indlrlland e ignition process, detkhine the cume! path ard astaelish &

repeatably igritian mathad.

Mulbiple attempts at ignitian, via njaction of & 5% Nall in lap water mia the santac
cavily of swiichas, has esuliec In 4 repatabllly mte of spproamatsy $0%. Plot of
haxpat. Gurtant vs, 4me 3how incrana in lakige curent undl e pont of
ignition in 2 ta 3 haurs,

A repeatmble mharatory mathed for switch ignition hes been aetablshed, Based on
WWMmummHMIMImmummmhmn
boay. Whan 3 NaCl in tap water soluion [5 rupestadly injected WMo he comacl
uuﬂrdmﬂnﬁﬂ..ﬂmﬂdﬁﬂmshﬂﬂﬂnﬂﬂnﬂmﬂummm
imnhmﬂmﬂwﬂarﬂ:%pﬂumnmwmwﬂg. Yhan
mmmummhmmmmwﬂwn path, the manaial
ingica fhe swich haat Trasa materils may begin la glow red hot. A hole malta
mmnmmmwwmm Thars & Arcing visila throughout the
cavrasion praceqs that may provide the BT nacansary for igniton.

mmmmnhmmuﬂmﬂm.

Aﬂﬂﬂﬂﬂmﬂﬂﬂhﬂpmﬂmdﬁdhm@ﬂmmn average
hmwmmMHWdM|amtm Switchas (hak
were Afsd with tap water and rakmwatar arew Jast than T0 mAmpe during a 3-hour
tast Ard thowed Bite signs of cormsion. Swibches Ried with paw and used braka
ﬂmmmmvﬂMMnﬂhﬂmm:mwmm

showed no sona of accelersind comason.

m:ﬁhﬂhmuumwmmwm Eass mEtaraiE,
nmmmmmmw 3 aut of 3 attempty. Mond
wzuﬂm Zytal ignited 1 ot of 5 sttempts.

Mmmmmwmm Nor of the plaatics tetad
mm-mm

3713 6148
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Drafe of 3299

1992 & 993 Towa Car, Crown Victoria snd Grand Margois Speed Cantroi Dascrivation Swicch

Tast 13

Chjective:

Ry

ATTACHMENT 4

Compare: 1) the probabitity ol switch Ignion in te vartical pesition (connecior Y
variua g 48 oantstion and 2) Lhe prababiky of geatch ignidon as & funcuan of
rotatienal aag (about e switzhes Rngth 2x3) in tha 43° cosniaton.

Switch igniticna ﬁmuummw@hmimﬂwnmmmw and 452
from vertical In adoifion, mwitch nitiens in tha La occured at vancus rotiicnai

RAGME,

Mmlmdmmwwhmhumlumuunﬂ.ul
crientsticn nor b rotutional anghe in tha £5° dramtation.

Ta tast praposid My circult

A sattch was nectnd with 5% HeCl in o watsr sglutien and plscad in a propased
axeant Amiing cleult for & hours. Tha current draow ramained somatant a 180
mAmgs roughaut the 3L Tham wal ng Tarmal actvity chsacved and e Lontact
srm nkrained intact

Ammmmulﬂqhbﬂmmlmmwmmumﬂsm

mmathod. MWMHIMM;Mmhmunu
mmmhmmmHMEmuumwmmmmn
current. mmwwmhhmﬂmmnmﬂmmma
dmilﬂmhuﬂmﬂmwhﬁumwmwﬂmtmtmam.
mmmmmmn-mmmwmmmﬂ.
hmwuhmr-mumswm. A realstye wirs w1

muﬂnmﬂhmmﬁ.ﬂ’hﬁndmﬁmlmmum
wird. mlmmmnmmmr-dm-m“um.

gy 1l 29 el AT, &) Pl

' anasue
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: i Drafr ol 2 1899
1991 & 1993 Town Car, Crpwa Vietaria and Grand Margquis Speed Controd Deacrivation Swirch

ATTACHMENT &
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Dralt of 525,99

1991 & 1993 Yawn Car, Crawy Yierarla 20d Grand Marquls Spesd Contral Deuctivariy, Swirch
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1992 & 1993 Town Car, Crown Victoria and Geand Marquis Speed Courral Deacrivarigq m:“_““_
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. Drafrof & 75,949
1992 & 1993 Tawn Car, Crowa Viezaria and Grand Marqolt Speed Control Deactivarion Switch

ATTACHMENT B
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" Draftof 578,99
1991 & 1993 Tewn Car, Crown Yiciorin and Geaod Marquis Spesd Cootrai Deaedvanian Switch

ATTACHMENT A
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1992 & [993 Town Car, Crawn Victarls wad Grand Marquis Speed Conrrot Deserivatian m..“.:_p
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IN THE CIRCUIT COURT OF JACKSON COUNTY, MISSISSIPPI
QUIDA CAMPBELL AND JAMES R. CAMPBELL PLAINTIFFS
VERSUS CASE NO. (I-99-0211(3)
FORD MOTOR COMPANY, D&L, INC. OF COLLINS
F/K/A D&L FORD, INC., WOOLWINE FORD LINCOLN-

MERCURY, INC., SUCCESS0R IN INTEREST TC DaL
FORD, INC., E.I. DU PONT DE NEMOURS AND
COMPANY, AND TEXAE INSTRUMENTS

INCORPORATED DEFENDANTS

ORAL DEPOSBITYION OF
FREDERTCK JAMEZ PORTER
NOVEMBER 15, 2000

Yolume 1

THE CRIGINAL OF THIS TRANSCRIPT
WILL BE IN THE CUSTODY QF:

MICHAEL JOLLY, ESQUIRE
iols8 FRESTON
4TH FLOOR
HOUSTON, TEXAS 77002
TEXAS BAR NO. 10856310

COPY

ARA COURT REPORTERS 713 466~9325
5597 Jonaes Road, No. 363, Houaton, Texag 77063
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ORAL DEPOSITION of FREDERICK JAMES PORTER,
produced as 3 witness at the instance of the
Plaintiffs, and duly sworn, was taken in the
ahnve-styléd and numbered cause con thas 15th day of
Novembher, 2000, hefore {. Lee Parka, Certified
Ehorthand Reporter in and for the State of Texas,
reported by computerized stenotype machine, at the
cffices of Fesney, Kellett, Wisnner & Bush, P.C.,
35980 Woodward Avenue, Bloomfield Hills, Michigan
48304-0934, pursuant to the Misalagippi Rules of
Civil Procedure and thé provisions stated on the

record or akttached hersto.

AAA COURT REPORTERS 713 466-932%
55297 Jones Road, No. 383, Houston, Texas 770§5
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A PPEPRRANCES
FOR PLAINTIFFS _
MICHAEL JOLLY, ESQUIRE
Law Office of Michael Jolly
1018 Preston Avenue
¢4th Floor
Eouston, Taxas 77002

FOR DEFENDANT, FORD MOTOR COMPANY

JAMES P. PEENEY, ESQUIRE
Feeney, Kellett, Wienoner & Bush, P.C.
A5980 Woocdward Avenue
Bloomfield Hills, Michigan 48304-0%34

FOR DEFENDANT, FORD MOTOR COMPANY

JEFFREY . MANSEKEE, ESQUIRE
Brown, McCarreoll & Oaks Hartline, L.L.P.
111 Congress Avenus, Suite 1400
Austin, Texas 78701-4043

FOR DEFENDANT, TEXAS INSTRUMENTS INCORPDRATED
ERIC J. MAYER, ESQUIRE
BRIAN D. MELTOMN, ESQUIRE

Susman, Godfrey, L.L.F.

1000 Louisiana, Suite 5100

Houston, Texas 77002-50%6

FOR DEFENDANT, TEXAS INSTRUMENTS INCORFORATED
JOE R. COLINGGC, ESQUIRE
Colingo, Williams, Heide=lberg,
Steinbergar & McElhaney, P.A.
P.G., Box 1407
711 Dalmag, Avenue
Pagcagoula, Missiseippi 33568-1407

FOR DEFENDANRT, E.I. Du Pont [De Nerours and Company
Ms. Monigua M. Weiner

Abbott, Simses, Knister & Kuchler

400 Lafayette Streaet, Suita 200

New Orleana, Louisliana 70130

é. Laa Parke, Texas CER
9597 Jones Road, No. 383
Heuston, Texasg 77065

AAA COURT REPORTERS 713 468-9315
9597 Jones Road, No. 363, Housten, Texas 77063
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FREDERICK JAMESZ2 PORTER,

having been first duly eworn, testified as follows:

THE COURT REPORTER: Stipulations?

MR. JOLLY: We're taking this
deposition pursuant to the Miagisaippi Rules and
we're going to have a 20-day periocd for ;hg witness
te read and sign.

Is.that agreeable with everybody?

MR. MANSKE: That's agreeable.

EXAMIMNATTIONRN

Q- {BY MR. JOLLY) Could yYou fatate your name,
please?
A, Frederick J. Porter.
Q. And where do you work?
- A. Ford Motor Company.
Q. And you ware the -- Tell ua about your job

capacity with regard to the investigation of the
defacts having to do with thg speed control
deactivation switch.

A. I am suparvisor in electrical engineering
and waa the lead for the teim that was investigating
the brake pressure switch on the '52, '$%3 Town Cars.

Q. You wera the leadar of the group that was
to determine what ﬁhe rook cause is or wasa of cthe

ewitch -- switches that weare causing the firea?

AAA COURT REPORTERS 713 466-2325
9597 Jones Road, No. 363, Houston, Texas 77063

12235




10

11

12

13

14

15

16

17

la

19

20

21

22

23

2%

25

A, To determine, first of all, if the switch
could've caused the fire and potentially what the
root cause would be,

o. Now, what did vou grpup do to determiﬁe - -
Firskt aff,'has-ynu group determined what the rcot
cauge L8 or rgot causes 1s of the dafects in the
awitches?

A. The defect in the switches has been
determined, vyeas.

G.. apd can you just glve us a brief asummary
of what that -- what yéur determinaticon of the root
cause oOr causes?

A. That the Xapton leaka.

Q. And is that root cause, the Kapton
lleaking, is that a root cause or the -- is that the
only rooct cause?

- Xapton leaking 1is tﬁe only consistent
¢cause ameociated with brake pressure switches that
are -- have been found to cause fires.-

Q. ckay. What akout the other causes, if
any, thakt Ford has detarmined may cause leaks and/er

fires with ragard to the speed control deactivaticon

switches?
A. There waere cther fastors that were
consldered to be potential -- other factors that
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were potentially part of that., But in the review of
the data that we had, both from the field and the
field returns and the trend data that was found in
fires in the town car, leaking Kapton was the only
one.

Q. Whart other factors did Ford look at or
come acroge?

A. Other factors that were considered were a
potential for a connactor leaking.

Q. Let me stop you thera. Are you talking
about environmental -- from the environment into the

elactrical s5ide?

A. Yes.

Q. Okay. Qo on. I'm oorry.

A. .The -- The circulctry with which the brake
pressure switch is ueed. There ware some others

that I den't recall off the top of my head.

Q. What clrcuicry cnnqerns or what did y'all
lbok at with regard to clreocuitry?

A. Bpecifically, that the awitches, part of

the brake clamp circult and that there is pows:rx

avajlable to the aswitch -- or to the ewitch at all
times.

Q. Power?

A. Available power.

AAR COURT REFORTERS 7131 466-3325
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ag. Okay. ©Did -- Also the amgunt <f power,
like in the ampa cor anything like that?

4, We leooked at the amcunt of powsr, but we
were never able to determine exXactly how much power
was necessary to atart a fire.

a. Okay. What did Ford do under your
leaderghip te determine what the rookt cause waa?

A. We put tagether a team of snginesers from a
variety of areas, including dasign anzlysis,
automotive safety cfficea, the Vehicle Center
Enginearing Group and Texas Instruments. And Cthere
may have been mome other people also,

Q. All right. Thip team of angineers was

agaemblad under your guidance?

- A. BEagically.
Q. And the team of engineers was asaembled'
shortly afker -- Or tell us when the team of

Jenginears was asaemblad.

A. Tha assembly startaed in late 1998 shortly
aftar the NHTS8A notifiad Ford of the inveatigaticn
af under hoad fires.

G: And the team of englnaars, you've named
off thres different areas where the sngineers were

pullad --

A. Yasg,
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2. -=- from?
A . Yoax.
Q. Who wae the head of each cne of those

specific groupse?
A. Design Analysls, we had Norm LaPointe; the

Automotive Safety Office was Bill Abramczyk. I

forget -- What were the other ones that I listed?
g, Vahigle --

A. Oh, Vahicle Center was Joe Nems.
| THE COURT REFORTER: Spell thoze last
names, pleases, )

THE WITNESS: Neme is N-E-M-E. I'm
not sure is gomehow to apell Mr. Abramczyk's last
name .

- MR, MANSXE: Lea, 1t's
A-B-R-3A-M-C-Z2-Y-K. LaPelnte is L-n-P-n-i-n.-t-E+

Q. All right. Now, what -- Tell us what each
of the groups did or the entire team did am far as
testing. And you can start at tha beglinning, what
kind of teste were copnducted up to presant.

a, | It =- At firmt we were trying to Just
undersgtand if the brake prespure switch could cauase
a fire. BShortly aft;r the team was formed we weres
made aware aof an incidant that happened in Memphis,

Tennesase whare the asarvice people reported that
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_they 5aw a switch under hood that was burning like
on & candle. Ford and T -- Or Ford received that
pwitch from the dealership and worked with T.I. to
develap a process to investigate the switch. And r
believe it was early January that the switch was
diszosembled at Texas Inatrument in Attlebkorc and

the various pieces were -- were locked at at that

point.
o. That was the Memphis awitch?
A. That would b= the Memphis switch, yes.

-

Q. Qkay.

A In addition to that we asked Texas
Instcrument to run a variety of tescs. In
particular, we asked them Lo run impulse testing aon
ewitches that were -- had bheen recently built, Bo
they would've been probably *58, '95 time frame
ewltchee, to see to gesp what that life was con those.
We alego asked Texas Inetrument to run soma tests to
design -- really, te lusert contamination inteo the
awitch to sea if the gwitch could start fire at all.
There was, in additifion to that, review of data of
customer descriptions as tc whather or not things --
things that might he-arnund the fira that would
happen with tha braka presaure switch aﬁd

categorizing all of that informatlion. We alsco

A2LR CDURT REPORTERS 713 466-9325
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| Iocked at, after 1t was confirmed with the

laboratory testing at T.I. that a switech could catch
fire, what factoras we might consider implameﬁting to
keep that from -- to Btop that from happening.

There may have been more things that we did, Eut
#lips my minda right now.

0. Dkay. Under the catagory of Ford trylng
to determine if a firea ¢ould actually cccur within a
switch, what did Foxd de with regard te¢ ktesting to
determine thac?

A. At that painE in time, Easically, we asked
Texas instrument te run some tests. And what we
CAME Uup wifh wag A teg: to inject contamination into
the switch compartment and have it powered and, ¥you
know, see if there could be enough heat genaratesd
that would start something on fire.

a. And do you know what the regult of that
test was? |

A, A fire could be started.

Q. And the conditicons under which that test
wag run were exemplar of what wae axpected in a
Panther platform vehicle when the awit;h was stalled
on the veﬁi:la?

A No. It would'wve b;un excaggive of what

would ke expected on a Panther platform. The
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contamination was injected into the -- into the

switch cavity; actually, qulte a3 lot, saltwater was
injected and the volume ¢f saltwater probably wauld
nokt be something that we axpected on the FPanther

vehicle, on the Panther platform.

Q. So it wasa't a real world tegt?

A It would not have basen a real world test.
Q. An? why wans that test conducted?

A, Purely to identify 1f wa could gek a

switch t§ acart ‘fire. At the beginning of khe
lnveatigation it was not <lear to usa that that was
evan & possibility.

Q. Okay. And once it became apparent that it
was a poBsibilicy that a switch <¢eould catch fire,
than wae there any kind of change in directicn in
the team's effort at Ford to determina cthe root
cause of fires?

A. Well, we started to look at what kinda of
things might be special about these awitches in
particular that_uuuld allow them to have or causes
rham to have contamination under the switch cavity
that -~ that we hadn't notired in other applications
and why 1lt's migHt_be-unly confined to the 19%2, '93
Town Car.

Q. All righe. And the directien of

Ard COURT REPORTERS 713 466-5325
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contaminante, what did Ford determine or what tests
uwere conducted to determine which direction the
contaminants were gatting intc the asawitch eleckrical
side?

A Basically, what we did was, we did a
review of -- startcing with the Memphis switch.

There were a gouple cther switches that came back
from the field that had been iavolved in thermal
evants; not necgssarily all fire; that weare
disaasemﬁled and reviewad. And in all of those
cases the brake fluld would come through a crack in
tha Kapton.

a. All right. S0 a determination was made by
your team that contaminants which entered the
mlectrical side of the awitch came through the brake
fluid side?

A. That was the determination at that time

‘and that's. baen bolstered wirh subsaeguent data.

Q. Ckay. And that detarmination has not
changed?

A Correct.

a. What is -- What are the coataminantsa in

brake fluid that come through the Kapton side of the
gwitch into the electrical sida?

A The brake fluid itself would be consldered

- AAA COURT REPORTERS 713 466-3325
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a contaminant since it shouldn't be in the
electrical switch portion -- or the porticn of the

gelectrical switch,

0. SE¢ whan brake fluid ia iﬁ that slde of the
switch, thar is, it's -- by definition, a.
contaminank?

A. Correct.

Q. all righkt.

A There may bhe other things in krick fluid

|Jthat -- that over time, it’'s collected. Water in
particular is something that -- that gets collected

inte the brake £luid.

2. Ckay. Any other components that were
analyzed for in brake fluid to determine what the
poselble contaminants werae?

A There were othar materials that were
analyzed that have heen listed in variouas repcrts,
bﬁt I don't really recail them off the top of my
head at this moment. |

Q. I mean, were there any other contaminants
in the brake flﬁid that were copnaidered important te
your mtudy er your determinaticn of the root causs?

Aa. "Hoke really; no.

g.  Juat feuently Ford conducted -- or Ford

retained Hi-8tat, a company called Hi-Stat --

AAR COURT REPORTERS 713 456-9325
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A. Uh-huh.

Q. -- H-i-8-t-a-t, to conduct -- looks like
some teskts and I got Lthe results from Jeff the oLher
day. Are theﬁa goma of the teat resultse yocu're
talking about with regard to b:ake Eluid
contamination eceating?

A. I guessa, can I take a look at the report?

Q. Yeah.

MR. JOLLY: We'll call that Exhibit

{(Exhibi® No. 1 marked.)
a. This is not a Hi-Stat repart.
Q. Yeah. I was lecking at another document

when I said that. But that test was done by Ford,

right?

a. Corzect.

Q- And that was the brake fluid contaminatien
teat?

A, Yeg.

Q. And tell]l ua what that test was -- why that

test was conducted,

A. ﬁravinualy we didn't have any test chat
showed that brake flﬁid itmelf ag@ a contaminant
would causa a fira. The only test that had besen

previcusely been run to csume fires were run with
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saltwatar,

Q. And Ford did this test because Ford,

through 1te -- threugh -- under youyr guidance found
out that contaminants were coming through the Kapton
side?

A Yay.

Q. Now, how can brake £luid get from the
brake fluld side of the switch intoc the electrical
fide of the switch?

A, The only manner that I -- that I know of

that would be consistent with the data that we have

|from the trend data would be cthreough the Kapton.

Q. All right. &aad how does brake fluwid get
threugh Kapton? Do you kilow?

- A, There would have to be a hole.

Q. All right. And your -- thes studies done
by Ford or done for Ford in the switches that you
icokaed ar in your investigat;nn at Ford, did you
find soma kind of trend when locking at the Kapten
meambranes that avidenced aoma kind of failure on the
part of the Eaptoen?

A. The Kapton all had leak paths through them
that would ﬁllnw brake fluid tec pases.

Q. Can ycﬁ give us some kind of numbera, Jjust

statistically, or maybe just raw numbers of how many

AARM COURT REPORTERS 713 466-3325
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_awitches Ford locked at ite investigation and how
much of them actually had actual holesa through the
Kapton?

A. Cf the switches that wé know were invalved
in thermal‘aveﬁts that we could ldentify the state
of the Kapton -- And I think that number is on the
order of 15 to 20 -- all of those switbtches had leaks
through the Kapten.

Q- And when Ford looked at this -- these --
the Kapton as removed from theas switches, I mean,
can you tell or was thére any kind eof an aszsumption
made of why or how the hole was made in the Kapton?

A. There's gacme ideas that we have. We
certainly den't understand all of the physics of --
cf-how thea Kapton 1s moved ineide the awitch. But

one of theories would be that it's a2 astre=msg relatced

crack.
Q. Are you talking -- What kind of streas?
A. . I gumssa, a work #tream. I mean --
Q. Mechanical stress?
A. A mechanical stress.
Prokakly not a chemical degradation?
A. Again. chat's not somathing that I'm

really familiar with. MNow, it could be a chemical

degradaticon. But I maan, there's on a whole leot of

ARER COURT REPORTEBRE 713 466-9335
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_possibilities what could cause that leaking Xapton.

Q. After Ford found out that the Kapton was
the socurce -- or holas through the Kapton was the
2ource or the path for the brake fluid tn.get into
the eleectrical side, did Ford do anything to
determine why or how the Kapton developed holes?

A We asked for T.I1.'s help on identifying
what that -- what mightt've caused that.

o. A21l1l right. And can you tell us what Ford
has ask;d for from T.I. to determine -- to help
datermine or try to determine why the Kapton has
holes in ik?

A. We've asked for a description of all of

time frame to identify, you know, what thinga may
have had an affec: on tha Kapton,
Q. And baaed con -- Well, did T.I. respend --

A, Yea, they did.

supplied Ford, could Ford make a determination of
what it 1s that T.I. was doing or wasn't doing in
develnﬁing or producing the switches was -- wae a
cause or a possible ﬁaua: ¢f the holes in the
Kapton?

A, Baemd on what wasa provided, we could not.

thelr procegs changes that occurred in the '51, '92

Q. -- £g the requast? And bassed on what T.I.

. AAA COURT REPORTERS 713 466-9325
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. Any theories?
A. There are a varlety of thiangs that -- that

we learned from reviewing some T.I. documents that

might have an effect in that area. The -- The
pressure widg a concern that T.I. identified in -- in
their gystem, the way the brake pressure was -- the

way the crimp was applied. Another item that was of
concern from their documentation was the
installation of the -- a gasket seal. Those are two
things tﬁat may have had an effect. There certainly
could've beesn cothera.

Q. What 18 it about the installation of the
gaeket seal, ag far as you know?

A. Agaln, all I kxnow la from what was written
in the Highlights and I believe that it says
something to the effect that a slight misplacement
could have a degradation on the Kapton life.

Q. And thege are Highlighta that -- or
documents that were maintain;d by Texas Instruments?

A. YTan.

Q. And do you know about what the date af
thoae stateménts within thuae.documents werel

A. The -- Ths gasket statement was about in
Auguat of 1583,

Q. All right. And did that statement lead te

: AAR COURT REPFORTERS 713 46€6-9325
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any -- any communication hetween T.I. and Ford about

further development or ianguiry abeout how to solve
any prohlems that may arise because of the gasket
placement?

A. Not that I'm aware of,

Q. Any communications from T.I. back when
that statement wag made direct te Ford to inform
Ford of a possible problem in the manufacturing of
the awitéh?

A. Not thakt I'm awars= of.

Q. A1l right. Th2 20 switchee or sc that you

mentioned a while ago that Ford found had Kapton

failures from the field, lg that where thay were
obrained, the awltches?
- A, ¥es.

Q. And can you give us a date range of
production ¢f the awitches?

A They -- In general, I guess IL'd have to
lock at tha repeorts that ware assnciated.with thoae,
but sarly 1992,

Q. And was that .-- did that comport with any
of the concerns that Foxrd had abeut .the crimping
pressure on the assembly line at the T.I., facility?

.A. They weren't Ford's concerns about the

crimping presgurs. Thoae were -- Thak concern was

AAA COURT REPORTERS 713 466-9325
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raiged by the -- the internal documents. Ford's --
or -~ But yes, 1 mean, the -- the first crimping
pressure -- Well, the -- the crimp pressure concern

that I was referring to was made in January of 1932,

Q. All right. And what. about the production
date of the switches Cthat Fordlnbaerved to have
failures in tha Kapton?

A, It would've conolstent with tchat time
frames.

Q. Any awitches analyzad or leaoked at by Ford
that wag autside of the crimping pressure range or
the date produckions which may indicate that some
other prcblem may be respﬁnsihle for the Rapton
failure?

- A, The -- The trend data that we have for the
brake preaﬁufa switches and other applications shows
that it's constrained to that time period. _

MR. MAYER: I}m'nnrryf I didn't_ hear
what yau_q;id: Is what?

MR. JOLLY: Constralned te that time
period.

MR. MAYER: Constrained.

Q. You mentioned awitch disassembly. Is
that .- The swltch disassemblies that were conducted

by Ford in thia invesrclgation, was that mainly the

AAM COURT REPORTERS 713 45€6-5325
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22
.1 switches that were date coded within this crimping
. 2 pressure area?
3 A. They would've been eEwiktches that were
4 within the time period fo the recall; and yes, the
5 time period that -- Well, the -- it was -- erimp
E presgure and the gaaket placement.
7 Q. During 1te ilnvestigation, did Ford come
B across something that's ¢alled teardrop formatiaon aon
9 tha Kaptaon? .
10 A. A teardrop formaticn was cbeerved on acme
11 Kapton. ’
12 Q. Can you describe what the teardrop
13 formation is and what it means to Ford when it sees
. 14 the ¥apton membrane thac looks like it has what's
15 |called teardrop formakticon?
1€ A. There -- The Kapton normally forme a -- a
17 cylindrical -- not cylindrical -- but circular
18 formation consistent with thg wagher internal to the
19 |awiteh. On some switches we've identified -- we've
20 geen that there 18 a bulge outside that circular
21 formation. On scme awltches were two bulges that --
22 that extrude -- Extrude may not be the right word --
23 but axtend paat the -; that circular formation.
24 That would be -- You know, I guessd, %to us lt does
25 net seem like that would be a normal kind of thing, E
@ —
ARER COURT REPCRTERS 711 466-53235
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_although there may be a possibility that ic's --

that it's frequently.
(Exhibikt No. 2 marked.}

0. I'm going the show you what I marked as
Bxhibit 2, 'which is a crogs segtion of the switch.
That cne arrow that goes up there and ia gort of
highlighted or dark -- it's darker, I guesa, where I
highlighted, is that the area where you're talking
about where the teardrops Form?

A. - The una.thatfa labelad "Holes or cuts in

diaphragm are here®?

Q. Yem, gir.
A. Yas.
2. And is that also where Ford obearvad holes

or-cutg in diaphragma, or just one apecific esewiktch
diaphragm?
A, That would ba -- Geamrally speaking, that

would be the area that -- that the cuts ard holse

wauld've khaan meen.

-G. And in tﬁe 20 or sc pwitcheas that Ford
obaerved from the f£field that had failled Kapten?

A, Yen.

Q. Qkay. Did Ford look at other switchas
that were outside a ﬂate range, like maybe produced

in late 19893 or'late 92 or '94, even, to see If the
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Fhat trend for teardrop formation and/or cuks in the
Kaptﬁn is only limited to that area?

a. Ford Haan't done thact. I understand T.TI,
did.

Q- #as that been communicated te Ford, the
resaules of that investigation?

A. We'!'ve bsen told that, yes.

0. And what have vou learned from what
they've told you about that?

A, Well, they'vé gaid that there are teardrop
farmaelens in aubaequent parts,

Q. Okay. Any -- Any Kapton failure in
gubsequent parta?

A, Not from what we'wve been able to obasrve.

D.- And how about prake fluid migrating to the
electrical side of ths awitch through the Kapton?

A. Not that we'wve chserved.

Q. Oouteide the recalled switches, you're
talking about? |

A Right .

. But the group of switches that were
recalled, what about those switches that were in --
within the group that were rucallkd. but not
produced around the time perliod where we have a --

a -- the erimping pressure problem? Or am I getbing

AnlA COQURT REPORTERS 713 464-5325
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my t;me periods a little bit overlapped?

A, Well, I guess -~ IC'as difficult -- The
recall perfected was selacted based on the treﬁd
data that -- that -- that we were seeing fires in,
Okay. The issue on the crimp pressures, we don't
know what -- what changes ocgcurred when. You know,
we osnly khow that that was something that was of an
ongoing discusgion in the Highlights.

2. Do you know whalb that date code 1s of
producticn of che Bwitch that was on Duida

Campbell's car? -

A. Ho.

Q. Do you know if it was in the racalled
area? |

A I don't know.

c. Do you know the date code on the Qulda

Campbell cazx?

Aa. Ne.

Q. De you know if Ford has lookad at the
Qulida Campbell car speed control switch to determine
1£ it 18 within the recallad switches?

A. I have -- and I'm not rmal familiar with
the Campbell cage,

Q. What about, are you familiar with the

Franks' casge cut of Waco, Teaxas?

. AAR COURT REPORTERA 713 466-9325
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A. No, I'm nok.
Q. Any other -- Did you look at any of the
cases Lhat were Iin Texas, any ¢of the fire cases, the

Ewitchesg?

A. Ne, I have not.

Q. Anyone at Ford under your investigaticn
team?

A. Not as parts cf my investigation team.

Q. That would'wve been done by who, acmnecae

Gutside.uf Ford, retained by Ford?

A. Again, I'm net really familiar with che
proceas of dealing with individual cases.

? Q. Okay. What elze -- Besldes the spesad
control deactivation switch, did your team lock at
any other rcauses Lincoln Town Car fires?

A. Ho, we did not. No.

a. How, with regaxde to the speed control
deactivation switch circuitry, tell ue what Ford
leooked at with fegard to the way it is and cthe
way -- any conmidered altarationas and what the
results were of those conglderations.

A. When we were investigating the -- the
possibility of fire ﬁith tha und&rstanding that the
NHTSA might be reguilring some action be taken before

we understood any part of the root cause, we looked
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_at a posaibility of putting 2 relay in that wonld
disrupt the power or disconnect the power from the
speed control clutch coil when the igniticon was off.
Again, upon reviewing the data from cther vehicle
linee where that same conflguratlen is used and it
wzd determined that that continuous power was not --

was not by itself a cause.

2. Continuous powear by itself is not a
cause --
A. Correct.
Q. -- based on Ford's testing? What else --

What elas needs to be present for there to be =
fire?
A, There neeadsz to be eome methed that causes

a lmak path from the alactrical components to Lthe

ground.
2. Okay. There has toc be a fuel?
A And there alao has to be a fuel,.
Q. And maybke some oxygen?
A. Maybe some oxygen, yeah.
0. Juet the basgic thingse?
A, I'm really not a chemiast, Bo I --
o. Okay.
A. -- that gseany tq be Ehe three things that

go with that.

AAd COQURT REPORTERS 712 466-93125
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g. So we've got to have -- we'we gotb to have
electricity for a fire, right --

A. Uh—huhi

Q. -- in this switch, we've gob ko have
electricitf?

A, Right.

Q. Ia there a current amount that may be
necessary to creare a fire within the ewitch?

A. There would -- Thare would require to be
Ecme.amnunt ¢f current that woulgd produce power to

be disgsipated in the switch --

q. Uh-huh.

A. -- ko cause 1t to create a fire, vyes.

Q. All right. That dissipatién would be
heat?

A The dissipation would be heat.

Q. And -- ﬂkaf. En we need voltage and we

need amps, a certain amounte of ampa, right?
A. Uh-huh.
Q. And we need fuel?
A . Uh-huﬁ.

Q. Which im what, based on Feord'a

invesektigaticn?
A There -- Again, without knewing all of the

chemistry that would ba involved, but I think the

ARLA COURT REPORTERS 713 466-9325
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two things that contribute most are the fuel and in

.the plastic housing of the Bwitch and brake fluid.
a. So those two hydrocarbons being in the

area where the heat's genératad by the short --

a. Dh-huh.

Q. -- greates the fire?
A. Corract.
0. And without the elasctrical current, the

voltage, without any voltage we'rTe not going te sce

a fire, are wa?

A. That would be right.
Q. And what about the amperage? I mean,
what -- If we'ra down to like a hundred milliamps,

are we golng to age firea?

A. I don't know.

o. Do we know? Has Ford made a determimation
about what kind of amp range we're locking at that
could create a fire and what amount of amp rangd
would be safe and wouldn't cause a fire?

aA. No.

Q. Sc during ita investigation Pord didn't
lcok at various current loade to the switch to
detarmine what may hé a safa curreat leoad?
| A, We Lhought about whak might be a szafe

currents load as -- am to what that could be. But

ARAR COURT REPORTERS 712 da8-95325
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our determination was that we didn't understand
physice or khe chemisctry of the situatieon well
encugh to be able to smsay that a certain currenkt load
would not cause a fire. L

@. But aince, now --I wean, now, can Ford now
look and say, hey, we know a lot more now, we can
reduce the current to the switch down to X-ampa and
it can bea okay, it can work like it's supposed to
work and it won't bea an ignition snurcés? Has Ford
dona thaE?

A, We're still are unable to identify a
parti¢ular cuxrent load to determlne that.

Q. Haes Ford looked coxr made any -~ done any
testing to determine if any current load would be
acceptable and alsg be mafa for the operation of
these switches?

A. It's been Bnmeﬁhing that we've bkeen trying
to do, but we haven't be able to de=termine a teat

that would conclueively identify a point that would

be mafe.

Q. All right. HNow, what current has Ford
conaldered?

A. Wa've -- In--- In -thisg parcticular cage,
what -- what -- what we're trying to do is again

identify a process that would conaslstently starct a
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fire that we could identify that current load again,
So, you know, we have not been able to do thar.
MR. MAYER: Object, nnnrespoqsive.

a. So Ford haen't determined what would be a
safe surrent loads for cperating cne of these
switches?

A. No, we have nct.

{Exhibit No. 3 marked.)

Q.- all right. I juat showad you -- I put in
front of you Exhibit No. 3, That locks like another
test that was conducted by Hl-Stat, right?

A. Uk-huh.

(Exhibit No. 4 markad.)

T« And I'm going te show you also No. 4,
Exhibit 2, which is.anothex Hi-Stat document. Both
of those look like tests that were preformed by

Hi-Stat as requested by Ford; ia that correct.

A. I beliave sc, yes.

Q. And these were dona fairly recently,
lcorract?

A. Yea.

aQ.- And can you tell us -- start with Exhibit

Ho. 3 anﬁ te)ll us what the test ia and why it was
conducted and what the results were?

A. Let's see. The purpcse of the test as

AAA COURT REPCORTERS 713 465-93Z5
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grated here is to test to failure the T.I. cruise
control deactivation switch on the impulse test in
ES-FIVC-9F924-AA.

g. All right. Let me Btop you right there,
What is the impulaa teat?

A. That's a test that cyeles the awitch from
zero to 1450 pel at 135 degrees C. And in this case
twe of the switehesa fails.

Q. Okay.

A. B0 that's what the purpose of thlsz test
was to do. -

Q. All right. &And the switches that were
used in the teat, the number you read off?

A, The F2VC-9F924-RAR=.

Q. Are thoae switches that were within thea

recalied awitcheg?

A. Well, I don't know. Thess probably wers
not. Theeae would probably be recent awitches.
gq. So these may be ewitches that came off

T.I.'s assembly line after the recalled switches

ware produced?

A Yeg.
Q. But wa don't know?
A, At the front page, I den't know. I don't

ase a listing of what the date codes are for the

AAA COURT REFOQRTERS 713 466-93235
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1 different swiktches.

. 2 Q. Okay. 8Sg we don't knaw if these are
3 switches that were produced to be -- and eventually
4 recalled or if these were gwitches that were
L produced and then instailed on. caras that had
6 recalled switchest¥
7 A. We don't know what populaticn these came

8 from based ¢on this.
5 Q. All right. And the other --
10 A. There may be some othar information thatc

11 has that.

12 0. Ckay. 8o you're telling us that there may

13 be a lot mere deocumentaticn with regard to this

. 14 Eegt?
15 T A. I'm telling you that I'm not sure what
16 - |elss -- what other documentatian ig available. This

17 may ke all thare ie.

18 Q. Ckay. The other part number ass listed on
1%, éage 1l of Exhikit 3, is it.tha geane thing; you don't
20 | know the origin of those switches?

21 A. There 18 -- Tﬁare iz, in £fack, only cocne

22 part numbker that'a }igtad here.

23 ' Q. Oh-huh.

24 _ a, The othar number is the apecificaticon that

25 Ehae &gt was to be run to.

. N

' AAA COURT REPORTERS 713 466-9325
$597 Jones Road, No. 363, Houaton, Texas 77065




J4

1 | Q. Okay. Which one is the apecification

. 2 number?
3 A, The gpecification ls the ES-FIVC-SF924-An,
4 2. And what waa the cutcome of that test

5 conducted for Ford by Hi-S8tatr?
& A, The -- The conclusien ia that all the --
7 all -- pgince all of the failures were laakers due teo

B diaphragm failures, 1t appears that there is a

3 pnasiblg problem area whaere the actuator and backing
10 mest that can cause the dlaphragms to be cut .
11 Q. Ckay. How many switches were tested?
1z a. Looks like 1t was 15.
13 Q. And all 15 failad?
. 14 A. Given that the test was dEﬂ.igned ko run to

15 failure, all 15 did fail, yms.

18 a. And what are the specificaticne for the

17 swit:h? How many cycles is it supposed to handle?
18 A, It's suppeosed to handle 500,000.

19 ) Q. How many switches axceaded or egqualad what

20 the switeh was designed or spec'd to handle?

21 A. One.

22 Q. And what was the first failure? How many

23 cycles did it fail at?

24 A. E7.085.

25 Q. All xight. Wow, these gyclasa, zere to

12264
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1450 psi, that's just an op=n and shut -- shutting

cf the gwitch, correct?

A. The 1450 pei is the maximum pressure thact
the switch would see in normal operating -- in
normal driéing conditions.

Q. Now, this cycle, Is it something that is
achieved when somecne puts their brake -- thelr foorc
on the brake?

A._ That cycle would be reguired foar somebody

te be pushing prebably aa hard as they can oa the

brake.

Q. And chat is to achleve 1450 psi.

A, Correact.

Q. Will the switch cycle without reaching
1450 pel?

A, Tesg,

a. About at what psel range would a normal

deactivation awitch cycle?

A. I don't recall tke apecificacion off the
top of my head, But it looks lika the presgure on
these would ba in the order of 140 up to a 159 pal.

Q. Do you know if that's a normal pressure
achievad in the brake line on these Panthar platforﬁ
vehicles Hhanlscmecna applies their brakes in =

normal braka?

ARA COURT REPORTERS 713 466-9325
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A. It would be require braking to that -- for

that to occur.

Q. Ckay. Just normal braking?
A. Would not be a panic braka.
2. dkay. Any other events thact would ocrcur

on the vehicles thar would cause a cycle, a switgh
cycle, besidas braking?

A. At thia point I can't think of any cther
evaentag ghat would,

2. . Okay. Laok.at Exhibit No. 4 and lek'sms --
tell us why that test was canduct;d and what the
results wera.

A, The purpose ls to reépoyt the fallure modes
of the T.I. parts for Test Number 13500.

Q- Okay. And what wae done on the teat?

Aa. Twenky parte (10 --- F2AC-9F524-AA and 10
--=- FZ2VC-524-AP were serialized so that the parts
were perfnfmance eould ba tracked throughout the
entire test. The parte were tested per the

following modified test procedure: Test the awitch

a tocal of a 1,500,000 -cycles. Cycle pressura

between & low of 0 to 40 pei and a high cf 1450,
plus or minua 50 pei. Run trace current to monitor
function. Ambient and fluld temparature to be 85

degrees C minimum. Cycle rate of approximately 80

AAR COURT REPORTERS 713 466-9325
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to a hundred cycles per minute. Switch must open

and close each cycle.

Q. And what happened when thoge ewitches ware
run through that test?

A. It says the first part that failed was
Part Ngo. 2. It would not open at B00,000., After
tear down 1t was unclear as to what caused the
gwitch to not functicn properly. The naxt two
failures, Part No. 5 and 9, they both lesaked at
1,000 -- 1.31D,551_cfcles. Afrer the tear down it
wag determined that both ewltches leaked because all
three diaphragms were cut at the actuator radius
near in interface with the backing piate. The last
two failures were Part No. 8 and 30. They both
leaked at 1,500,00 cyclea, After tear down it was
determined that bgth switches leaked because all
three diaphragms were cut at the actuater radius
near the intexface of the bn;king plaﬁe.

Q. Okay. Did thesa two teste that are set
out or summarized on Exhibit 3 and §, did that
basically suppurt.ynur.grﬁupfs finding absut the
cause of the problem with the spsed control
deactivation awitcheu.that were recalled?

A Thﬁy -=- Thay -- We naithaf -- Well, the

second report, Exhibit No. 4, was consistent with

AAA COURT REPORTERS 713 466-2325
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‘the information that we had received from Texas
Instrument on the pricr tegsts that showad that
swiktches built in the 1999 time frame passed the
pressure cycle tests.

Q. ill right. Exhlibit 4 is a test on some

switches that were pfaduced otitaida the recall --

A Yesn.

Q. -- tima, right?

A._ Yas.

Q. And they fairad pretty good?

A. They faired pretty good.

Q. And there's a astark contrast between the

resultes on the ewitches that were reported on

Exhibit No. 3 --

T Al Corract.
Q. -+ and thoees that were reported on Exhibit
Ho. 47
a. Correct.
Q. Going bhack to the circuilt -- circuiktry

conesiderations by Ford, c¢an you kell us why it is
that the aswitches ars wifed hot at all tlmes on Ehe

Panther platform vehiclea?

A. Yes.
. Dkay.
A, The dezign practice for speed conktrol is

ARA COURT REFORTERS 71232 4668-93125
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for a speed contral to turn off when the brake pedal

it activated for tocuch; therefore, we used the brake
pedal switch ag an input to the speed control system
for deactivation. Tf the brake pedal -- Or if the
brake amp wers to blow, then that input wouldn't
come intc the epeed contrel deactivation circuit --
or wouldn't come inte the circult, sc a driver
wouldn't be able to turn off the wvehicls or stop LChe
speed cqntrul by presaing go on the brake pedal. So
a secondary redundant switch, which is the brake
presgure switch, was added that would ucilize the
circuit, ths current aleo from the brake lamp
circuit so that the brake lamp -- 1f the Lhrake lamp
fuse did bicw, that would by itself desactivate speed
control.

Q. When yau're going down the road in a

lranther platferm vahicle and you've got your crulse

control on --

A. Uh-huh.

G. -- and if your brake light fuse 1s
blown --

a. Right.

Q. -- will the cruise control work?

A.  No.

0. Bacause it's all on the same circuit?
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A, Correct.

0. Is that why there's a 15 amp fuse in that
circuit?

A. The 15 amp fuse is to be to be ahle to

take care of the brake lamps as well as the epeed
conkrol.
Q. What is it on the speed control that

requires so much current?

A. It's the brake lampes that reguire the
gurrent.

Q. Brake lamps?’

A. Correct.

Q- Is there any law that raquires the -- the

gpesed contrel deactivatlon switch to wired hot?

AL I don't know that ther=fsg a law, noc.

Q. Okay. It'a an engineering consideraticon
and engineering Zone by Ford?

A. It's the engineeriag condliderations of the
failure= modes that could cgcocur if that -- if there
wan an elactrical fsasult that could result 1in
spead -- or vehicle contxel issues in thie vehicle

if those fajlure modas occurred.

Q. You're gork of losing me.
A, Well, I'm kind of lesat too.
Q. Yeah. Becaume it's seems to me that if
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