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Rating Tabie
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Week Ending 03/03/89
FQRD MY 02 CRUISE CONTRQL, PRESSURE SWITCH EX3423

QVERVIEW: We are presectly working fo build and test parts that will become customer
samples. A "Design Validation” test plan has been worked cut based on Ford's “Production
Validation” spec. and gur available tlme and resources. This will be communicated 1o Ford,
Dur 10 the lead time needéd o stamp spring arms, owr sample delivery schedule was forced w
sureich by one week, Sample dellvery date of (MA7/89 was spproved by Gary Klingler.

SPRING ARM: Miy. Eng. has decided to use Peck Spring for the required protorypes. They have
& good tack record, their volume quote is competitlve, and they agreed ro dellver soft-tooled pans
ASAP. To meet & tammplé ship due of 03/31, we needed 2 minimom of 30 springs by 03407, Peck
s "shoodng” for this date tut corumitted to 03/14. This is ooe of the rcagons for the one-week

HIGHLIGHTS .
Stephen B. Offiler *{i

zlip in our schedule. - —_—
CONNECTOR: Jor Schuck has visited Ron Froates, a eoenector

guu at Ford, Thay've decided that & S7PS-type conrmector, with - -
changes to tab locations and color, will scffice. This will require & ——

new mating connsctor. Ford plans to meet with their supplier,
United Technologies (UTC) to discusz this.

) 3 1
Per inpuis from Mfg Eng, it will bt very bemeficisl from dn rlnru:n’j
automation stapdpolnt if we can design our torminaly w shown

"Proposed.” We'd lik= to relay this &t tha mezting batwesn Ford and UTC

SHORT CIRCUIT: a cancemn sbout the possible damage to our davice if
a shon-circuit were to take place; whereby our device would pass a faidy lscpe curment {magnitude
TBD). Concens focus on whenif our contscts would weld, and the pomibAiy of beake fluid
leskage if our device were 1o melt under heavy cument. Joe hss requested ns to take a look at -
“ﬁ:uﬂ&ﬂnwwm-wﬁ“hd,}ﬂ’ma&Wﬂﬂ?.

CRIMP RINGS: R.W. Jucques delivered the first 50 erimp rings one day ahead of scheduls, They
are now it plating. Jacques will now build 2 plercing tool to sresmline the bulld of 300 additiona
‘aimp rings. After DV testing, we will begin to pursve high-volurne houses for this pant.

TESTING/FIXTURES: JIoe reporta ihat our clatches sre on the wayto Anleboro, expeciad carly
next week. ‘These will be used in testing as represenmative of the actunl elecmical Joad.

Plans seem to ba in order for the constraction of u dedicsted cycinr. Party mre prosently being
cbralned. The hydraulic unit (expedited) is expested around 03/15. ancther reason for the one-
week slip In schedule.

bar

The one cutstanding issuc is the icropernmare  cycle test. 1 spoké with Doug Swon, who did PV for
the 575, He told me dedicmed equipment wis built and has since besn dismantled. He aiso told
ma that the 57PS originally failed thls test to highlight jts significance. [have 8 couple of cptions:
pegodate with other programs for use of a refvigersted chamber; or talk to the APT people since
they mlready have equipmerx which performs o similar fenction

T O0a0T4
ERd2-228-R L1298



HIGHLIGHTS .
Stephen B. Offiler h
Week Ending 04/14/89

EOQRD MXY93 CRUISE CONTROL, PRESSURE SWITTCH EX3423

OVERVIEW: 'Fheet parallel pathy are being pursued to cormect the gasket problem, 1o
allow shipment of customer samples for 05/01. Ford and Surfaces (thelr proportioning-
vilve supplicr) have requested Ganrts 1o comprefend our sampling capabilities, for their
own scheduling purposes.  Joo Schuck repors chat Ford Light Truck hat moved n siap
tloser 10 buying into thiy ¢ruisc cootrol system, which woeuld boox velume mnd justify
Marketing projections.

SAMPLE REQUIREMENTS: Quantity,  DRaic
"Texas police fleet test - 50° 04/28
Surfaces 73 04724
Mustang build 50 028
Teat units/spares 100 03/19
L-Glh"' d‘url‘ ! NG
GASKET: The three paths being purssed are: Itermtion of the gagket design murdmg /Sé‘

10 JEL mcommendstions and published info; Ehmmﬂmnfm:!uht,um
Teflon-coated Kapeon 2z a seal: and 2) Placing a second piece of Kapion PW
] mkklflﬂ-hﬂkmlﬂhuudnuhhnﬂpmdumm-

represeoixive).  Lagd Umes &1 JBL and teat equipment avaflability sre pacing items

TESTING: The dedicared cycier for this program ix will be ynder construction for the next
fewr weeks; hence ft will not be available 0 do the tesing required to validate the gusket
design change. I have comacted Bob Bishop to bomow APT equipmemt ngain, He hat 1o
Jook ar his schedule and will pegotime, . [ need the APT equipment for abour [00 testing
heuts: Theomal Cyele (30 h} and Implss test (70 hea).

CONNECTOR: Carlo has calculated that the addidonal lsbor cest, if we do not rocse the -
wcminal  design (hence do not automaie) will be 18 cons per device. This remaing 2 '
significant issue with the customer. Also, Bt Ford's roquest, we have officicslly decided
upon the color for the device: Black. Food did not want Blye or White since these are
3TPS brake-ywitch color:.

Lar -

Vi

T1 00DB0ES
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HIGHLIGHTS .
Stephea B. Offiler %
Week Ending 05/05/89

OVERVIEW: STPS customer samples went out last week: true CCPS samples ars mill
underway on the Impalse tesc This time is being spent to arganfze with the pew MigMk
tcam, (o prepare the Design Validation test write-up, and to prepare for the Design Review,

CUSTOMER NEWS: Charlie Douglas had a meeting with Gary Klingler 1nst weak &t Ford.
Issues included: terminal mtackm; updated sampling schednle; shon-circwit test; and
acation tolerance informarion,

It looks {ike Ford needs to tool vp 2 mating conncctor cnywdy due to the large volume
projections, 30 we will probably get our terminals rotared after all This ama is receiving
significant attention, The sample nceds have swelled from 273 to 300, over the foresecable
Famre, Chardic snd Joe are working w bettsr define oeeds and dmes. Inventory of
compenent parts will peed to be refieshed. Gary hay expressed an interest in re-ranning
the short-circuit test under u different sct of conditions. I plan to contact him directly to
compleeely define the test procecdure. He's also interssted in better undecstanding what our
true tolerance capabilities are; iz +/~ S0 pi arrificially too wide? We will explain to him
that true, fnished-pant tolerances wre affected by many variables aod must be chaacterized
staristically once we have production-repressnmtive paris and processes. Undl then, we can
‘ondy shoot for a given range.

CCPS SAMPLES: We had rwo lotz of 10 undergoing ﬂ:l:l.mpuhumt -hnwavar this =gt
mmdupnpﬁﬂ:mhhmnnhmﬂﬂ(qﬂu L
N:wﬁwinuwm :

qummfurﬂnm_ﬂsﬂmwﬂm , howgver, uptil the Themsal Cycle st
. & completed toc. Ship dms eill locks like 05/26 Hiﬂ;nuﬂll.

TESTING: We are still waiting for the completion of the Humidiry test. I've spoken with
Grorge O'Lear and I expect this 1o be dope soon. [t is becoming incresaing difficult 10 get
' ny:krtmfurﬂlelmpu[uteﬂmdﬂuﬂmml] Cycle west, we have piggy-tacked off an
APT interusifier<ycler rumning snother test, and have plumbed into a chamber borowed
from the AMPT. If all goes well. Dion Ekberg will be able 10 complete our dedicated cycier

by the end of May,

T CoU%0e3

hub
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EXHEIT No.—_ |
A HIGHLIGHTS ;
Stephen B. Offiler | {@

Week Ending 05/12f89

FORD MY02 CRUIE CONTROL PRESSURE SWITCH EXJ43

OVERVIEW: CCPS samples comtmaoe to chug saway on the Impulse tes1. They have now
completed about 273 of the 500K et with ne fallure, We're gearing up 10 build a quantity
For Ford by the end of May. Per the Program Revicw, & preliminary Design Review will
be held ASAP.

CUSTOMER NEWS: As plamned, I comacied Owry Klingler to disengs his requesied Shon
Circait ext and actel tolerances, Qary wans the Shon Clrcuir wat'xo help sllay foars
from athers w Ford who are concemed with brake systen Iallie owdes. 56 weeks is okey
with him. Between us we agreed wpon a procedurc: mndevimulzstmbmmwhﬂ:
pressure-cycling, mpd increase curem o fallure (comtacts weld/contacts ecrodeleakage).

Joe will (ake the pext sep io the commector issue: 1o clese with Disna Kognig regarding
tacling m new connector. Chadie will begin to define steps naeded to finwlire our spec with
Ford.

CCPS SAMPLES: Four different configurations, five of each, are being tested at present.

Thete are: B0-duro gaskets wf two or three Kapton jeals; Kapton-backed 7O-dure gasiets
wf too of thret Kapton senks. In the everdt all pags, my preferred configursdon is e 80-
dure gasket with two exals (min parts connt). _

Shortterm, we owe Gary Klingler 50 devices for the Northem Fleet Test. Diana does not
need the balance of the short shipment we sent her. A Lnle fether out {TBD) Forl pesds
3 quantity of 300 parts for ancther fleet test.

DESIGN . REVIEW: Chadia, Keith and I have agreed upon goals, agends, dme & time,
and goost Ligt. The review will cover two basic areas: status of the design, and sams of
the mfg. process. Thit review it coosidered preliminary in nature; inpmis reccived will be
uscd to revamp the schedale, prints, cost estimate, uc.whndlwﬂlbeu-rcmwd u a later

date.

TESTING: Don Ekberg is making s::ni.ﬁcm progress on the congtruction of the cycler for
this prn;nm

After chatting with Tony Saberti. I've designed 2 worsi-case experimem 10 uplurz the
m:hmv: spike that occurs when swiching. The chuch i un o1 40°C where Cu resistance
is lowest and magnetic permenbilicy (therefore inducrance) is highest. We ace moritaring
voltage meress the contacts and current flow in the circuir, We're also ::r.pe.rununmg with
diodes for wrc suppression.

; -’;

'H.i" '



HIGHLIGHTS ] .
Stephen B. Offifer  ~.»” . k‘
Week Ending 08/25/89 '/

OVERVIEW: BDased on canversatian with the customet, it looks Tike siginficant effort on
thelr part is required to arrive upon scymrion and iclease specifications. Special samples
are peeded for test purposes. We shipped four emergency devices o Ligie Trock (1512
hexport), 1o be foliowed by 40 nexc weck. We have completed our prototype of the twist.

terminal concept.

CUSTOMER SAMPLES: We received an unexpectad, urgent request from Ford Light
Tru:l:furlf:wumpluhw I contacted George Rarcdall o clarify. Il:tnmswr.ﬂr.ﬁ
"P.LS.T." sarnples senr last week will not be used sequereislly, but throughoot a 69-vehicle
badld. The very first was a PAS.T. vehicle built on 08/24, but the next is a non-PLS.T.
scheduled for 05/28 for which George necded » non-P.LS.T. proasurs swikch. We serx four
devices ovemite to address this need George also gave me a rundown of vehicle build
dates to aliow me to calculate when we must shlp samples. Jelf has prepared mnother 40
devices which will go our Monday; shis will suffice untll mid-September. -

SPECIFICATION: We also received a request for samples fiomn Qary Klimgler, needed
ASAP. He has discovered an inconsistency berween pass-car and light Truck brajoe-ligh-
switch actustlon, which is causing hawsh craise control canceflation on light truck ondy. It
looks like the light-truck version will need a higher actustien presture than pass-car, He
has requested lfunﬂanSWS:whnhmumuuuﬂmmpoIHUWNmpdfm
teating purpeses. My own estenam i:ulﬂstmullwuhhfom w:imm:ﬁnnmm

and reiease spacification(s).

TESTING: We conmileted an ' test to fallure mquulndbjrﬁu]rl:hnghr
The parpose wat ta alley wny fears ThEy BIlAe BK lbmhy&mlwmm”
in the cvant of a short cirouit, This is not
Qary and 1 developed & tegt proecdure over
a 121 C, swiching ot € cycles/min. One = a time, cume
i e

We are presenity wutm;un:du:h!e M:mdntmnn if the D.Dﬂ!'dh:mppm btm'p
is neceasery, or {f we can use no bump which is cusier 10 manulacture,  Six devices wiil be

mo in the cyderfnr&ﬂﬂl(cydu ﬂ-Iiﬁﬂpﬂ,IIIC

MFG ISSUES: Duﬂ.ng pin-gaging, we hlwe begun to measure the mmoum of spring
deflection before cununumr loss. For measurement in prucbmun, Mechanizstion wishes
to Fightly probe v the spring, not to push down 1o the point of continadty loss. If the
deflection is predictable and consistent. this won't be x problem. _

The model shop has complered the pars to prototype the twist-terminal concept. The
concept scems to work well. We've learned that the torminal design sheuld include a
selective weakening nﬂupuunofbmdmnbmdsr:luhhruﬂmmpumtmwtm

i 11 00002
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RIGHLIGHTS

PROGRAM [SSUES: Pord is very close to officially confiming the acruation specification
of 250 +/- 30 psl. Releass iy inconsequential, This applies to the lead platform which is
Econoline van: further work will be done ASAP s Ford to determine the actuatlon on
passenger car. It Is fafr to mssumec the tolennce will be the samc on pass-car.

Both mock and car brake engincers &t Ford are looking into the proof specification. Owur
onl is to back off the 5000 pai spec, down 10 about 3300 psi. We should have some Input

oa this from Fard soon
We have glven FE o ﬁ'
ecifye .ﬂ,. w Wil -

u&hlhomnhgnhdmﬁﬂhmmmﬁﬁnﬁm

| B —4

- ::_1'-—:_1_1'1 Al I

nflpun.

model shop has provided spring nsing 006"
408" BeCu mill-hard, and we're abso running smndsx DIF springs as well. The
ices were pioned w provide 100 grams comtact force. A 300K Impulsc test will be run,
ectrical cycles, & 229 Hz in arder 10 complete e tant by firm thing Momdey

The purpose ks 10 determine spring life sod any sdverss sffects on the disc.
basz maold will be deslgned om a bigh pdodty bmiz in order to

to the second lrermtion o kmprove the hy

g
§
-
i
kR
g
:
:
;
:
B
&

h - u
!E.mss. whick wil! be Ilfe-tmud_ independearly. We have dise blanks made lndl;: )
el shop (perdertly round) mid blamks made.by AFCC (vestige). =

have recelved our powder-metal slugs. These will be machined by the model shap into
seats which are with the old CCPS design (because it is genenally a known

tity) s life tested. For comparison sake, also i
e st comp we can un zine pary representative

e received crimp fmmlluqm.ihi:hmdum,neppd ign. Thres parts
& above EZDﬂp:Tﬂ st F
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(&BaZ) INGINEERING SPECIFICATION
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aviteh (20231) uaed in tha sutenaZiesally sdjuatable sheck ayscea. Danign
Gblnrl on the swiicch assssbly or 1ts corponents shall nec ba mads wicheur
somplispes £o Saction ¥ of chis specificacion and written spproval from
tha ralsssing Production Engioawcing Offive.

Thia sngiceering apacifisatisn i3 & npplessnt to Che Yelessad deaving on
the abave parz, and all rsquirssapcs harsls sust bs sat lo adéiciom eo all
sthar ragquirsmants of tha part drawing. Hinlsus ssmIurac oecessafy for
daporatcrating complisnce to chesa Dugquiressats ara given in aach secticn.

The sngipesting tescs, sasple nizen, mnd test Frequancies containsd within
this wapinsaxriag spaaification raflsst tha mimimm sequicumencd
astsblished T4 provids a Taguler evaluscisn of cenforsanca o Sealpn
intant. Tha angicesring teat program im Intendad am & supplemenc Ee
rermal macerial inspeccions, dissmaional checking mnd In-proacads gensrels,
and should Lo os wvay adweitsaly influsnca sther inspacrien apepacisns.

¢l wppliscs may Implemsent 4iffsvant tasc sample aizes and Irequencies
praviding thass shangus havs been inoluded Iin an alteroars Cencrel Flam
approved by the dasign csaponsibla Produnc Enginescing Offlew aod
wndurrad in by SOA. _

. Produetion Talidueisn (FV} Teses sust be complsced aatizfacrerily wich
parca frum productien tooling (and processes vbars passibli) baicce
ISIL sppreval and suthsrizacion fov shipmenz of producidon parta can

- be sffaceed. Farts suse 5& revalidatsd completely, ar par Sescten ¥

shanaver any chanps s Dads whink could pexaibly affsck partc fune cisn
or parformance.

In-Frecass Tast Fhaza @ {IF+1) = IF+l Easts ars wied Co damecatrats
pressas capability and wuar be asmplacsd using infeisl proguctim
gares from producticn toollng and proceasss pricr te fizsr produstion
asbipmeme ruvsl. LPF-1 Eeats ace ©» coucinue in affact antil procass

capabilivy is damonatraced.

. Ina TR s 3 (IF1) - IP=2 vagt program say ba lsplessmced
nlrml.tnl "':lfn"umﬂtq hag besn unhh-gd. Tests must ba
complaced pruducciss pares em & cemcinuing basls. 3ccpies fox
chase taars wost be aslecced om a random basis to cepresamt the ancirs
production populacion s¢ mush aw poszible. 1n the event that auy of
the requiresencs in thess tasts 18 TR mat, che resctlon plsn
specifisd in Yord Q10L Seccion IRI.E.J, XS Taat Farformincs Raguire-
manica® shall ba luveksd. ;

Y ur

-t 35_47-.2 ' - ]
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Jebrdi mmmzmumy el *"Lmtml Ay 3o

ot LI LB SYSE LTS L A ] m&ﬁ:z yeny |-

FEZ0DD- I

uuull:n
FraME =4 or 42 |mevisen LS. L7852 2C2R3 wdnl
&) | . |
?§ Tunds Reguivad fn TADLE OF CONTENTY
y hy Tl 7
™ m
< ey © .
Zeny fo Si1ea . . ]
. ' =
) . In=Procpss JP-1 In:Frecass 1PF-3 ""I
E Scatistical Statintionl Statletical '
Testc Mama o Tadt - Binlmus Taalk - Hiniman Talk E
Funckional . Suupls Assaptants Smnpla Acoaplands Jample Asusptanas o
Jazts Elis .. Crirerin Sire Critscin_, . Sire Criteria_ m
Callhratlen [ 1] Fal=_%i 10 All Hust Famm 1008 All Husc Fass o
Yoltage Brog &% ro-M 1240, P~ 1A & /lot « &« Py
Curranc Leskge 3 90, M 1Mo, ra=. 56 &/ Lor = = = 1=
Froaf Tazc -1 I"lﬂ- % 12,0, =, 34 . &SLok L u =
Burse ' [ I Fa=, 12 P 0=k, 35 AfLok - = ] a
——  Wikgaclen F Poti-, 71 M. 0=, 38 1076 Ha. PE0=.90 - 3
Tarmimal Serwngth 11 =, b /M. 790=, 71 &/Lex All st Fass -
Yaruwn i Mb=_ 12 IMa, - 58 &/ Mom. Fb=_72 E
Yemperacura Cyels § r0=,72 1M, G, 56 &/ Hos. Fi-, 12 z
Cranp Clwok (14 Mi-_% 1iMa, PIO-_0k L/1ak All Mt Pada
Durahilicy Tesrsa
Teyulss n - P90=. 90 120, F90-, B4 1/3 He. PO 56
HumiALley 1 i T2 1M, Po0-=_%6 Gk Ha. M=, 12
Salt Spray 5 Pe0-,12 3w, P50=. 56 B/% Ho, Pae-, 72
avulllifl.l
g L

o
v

ol
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Salibrazigg
1. Taug Axguicsmgncy
'a. 5witeh caltbration ix to be chacksd it roon Cesparaturs
[169¢-135C) uzing swbhiant alr or equlvalanc.

h, <alibracion sactings shall Be rpacifled on che part draving

vich tha seateingas checked aftar 2 oF mora pressuze cyelns
,with amblent alz, or wquivalece. Pressurs eyels veoge 14

o by detatminad by chs manufacturar to Ltwura svicch eslibras
tisn acabllicy, eue-ir ol difEscentisl sat points AT4 T2
ba seasured while conducring Syt milliaspares vhile 1.0 1 1.0
vales D.C. is applisd. The cucyin polac is go b chacked wich
iursasing praiuurs. TS0 e B

e, T cut.out paint is £ ba chackad with dacrassing pramsuld, And
cha differsncial sat point is to be caleulatsd wiing che suk-in
prasauts nimus tha sut=-sut prasurs.

2. Agapssancs Rsulrsnanca
4. Femooformance i3 dafinad me amy swiech paink vhich falle suk.
sids ths calusrancs band spesifisd on the part draving.
FATUATION L B0 2 g P
e . RELEALE ¢ QRS v
1. Imar lsguiresanti :

a. Valtage drap ia to be peesursd aftar 1 of mers crsles with '
anbigne sir or aquivaleunt Eres O eo 10,000 1 172 ¥Pa whils
aorsdueting ll.l.).il.z: and 13.0 ¢ 1.0 wvolzs D.G. 13 1ied ——
e cha rvlich, £ aa gondibiens with the svitch alased
thy volEngs 4r % £o ba mesiuzed. Killivolt commscclen locag-
faom st tarminalsjee be less than 30 millivelts.

3 ' { TEO s

i. Henconformanes 18 defined 4 & valtaps 4rop in exeasa of 200

millivelts. : '
Furrant Laakars
_ 1. Tear Rpouirsmants .

4.. Curzant leaksge i3 £o be chacked wich 200 vclts, 60 Us
slEarnacing surtenk, .

Y. Curzsuc Leakage Is co be chaakad:

H] Metwisn tha svitch luads with the sontaats opan.
{1} Betwvemn Elin laad and the swvitch hoosing wvith

contactm apan,
(3} Batwamm sither lead snd sviceh housing wich the

capcaate clomad.

" -
s (3% 1V Wq.;iu.!.-w:tn:i'"-‘f =z -""“"-'f“-’ﬁ—g
Lo . b - "J
IR RIPTUNE) PRI —
Ll .
1] -000235
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CZd) ENGINEERING SPECIFICATION
IIr. IZIT PROCTUUREY AND RFQUIRIMENTY (comeimuad)
€. Gurzant Leskage
1. lﬂ:l:mlmm“ul.

& Fepconformance i ﬁﬂ.n;d &3 any leakigs current {8 skasis of
: ona (1) silliswpnes.

B. Peeof Taxi
1.  Taah Rsqyizsacncy

4+ TFewof cost L2 to be vendustad using braio fluld or sguivalsne

an the prassurs wedius. Tust predeuss shall e 10.0 W'a. Teac
wasure shall be lselaced from pressurs sgures and bald for pac

sas thas 3 seconds. Proear 1 Snoo Ps

b, {baek che switchas Ea Faction A ua
Toaek the o ; ing the proceday establishad

. elen S5 P8y = MoT CASERURALET .
1.  Ascsniaone Rpouitemanch — oW T Fas '-‘;Aaf-.,\

. Momawaferasnox is definsd an any lhﬁﬂ‘% Leakagn,
A,

1.-‘

l el BEENT TRET Y I

R T | i
Y

EF-E85¢8- 2028 3FAA

Audpage, o drap in tEEE PEaSSUIG Erisfer i, o%" .
swiseh whiek dess ot weet cha eritsaria in Sac d

+  1f braks fluid 1s vied for chia tasg, the cest samples wurc
be dascrvyed after tassing, Roaom ! SanRp g Pory

. Imulis Ciamg T oy aslp.u/l-annfu :
] -3 mbk ' ——f
«  Imc Esguizessnty -~ ’lﬂf‘-uﬁ} e r; (-
. L, Text che switfh for a total of 300,000 cpelus (ses Iemm . 2
- balow), ac mfllizzps wnd 17 3 t wolti B.C, wing cuzzencly .
. raloasnd braww fluld ag tha pressure awdiom, T
£
- 1
b, drake fluid cewparscurs o ke 32 3 LG, aod smbiene vsopars- ;
B buce e be 107 3 WASC, '{
E €. Cysls vats is T he E10-130 cycles psx mimate as follavs: .

_ opanzin Yeriarion - Cynlas
I12 & 112 K.Pa.G. (Low) 530,000
16,000 + 345 X.Pu.8, (HLgh)-

2, Assspeancy Maguinvssocs
e ¥ | . o 1=
2, Beoconformancs ‘iw dafingd ay any switsh not myacing the avizaria
in sasmiven 3, €, D, or 2T Calibwanion seerings afcar Impulas
Taat arm Eo ba ni follows: Actuatisn Praswure aH-§Pe-r—Sri
¥, Ealanas Frwasuza #E-3IT ETH. e
Frowvers—af-deSaXia, - "D P10 mipd iSO T0 Psl.

k. l-q.l.u used for this tast must bs descroyed afoar all besting
iz complatad, :

Y e

R
5
'y
:
~

ll H S

SRATIAR AT R AT T

bar e 304142

- - Tl-ﬂnﬂm
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c283544

A e

LT T

Fo00 PsI
1. Tuac Raguiransal o ._.r"'
s, TNTIT ‘.:“ﬁlth is co be checkad'uming byake Fluid or mi"ﬂlinrt
sy tha pEsATyE: madiua.
b, . Prsssuzize the avizeh Ta Hesdriffy mintmm s hold Zor 30

awctds minimus. .

2. Agcapesncs Bennivementd

thaldicx

Monosnforsance it dufimed ax pmy avidancs of fluld Laskage ot
seepage frem che suiceh or thrusds. Saaples upad far this cast
muat bu deseroysd sfCaT Taxting i3 complutad. _

1. ZIast Rxouiremantz

Mount the awvicsh in the cuse pade in 2 bunldicy chasber.

Currencly ralessad mating alacttical counmdtor Xuat be in-

atalled Sefora ataxt of teic. : '

Sulr]ect che awlechr o e {10) mmidiey evelus a0 Zollowa:

{1} A bhowa of 16°C ainisws at #0) o 1CO% relative
mtdity.

(4] .I'.m.l'lt uq-ni.;uﬂ co 240 manimum ovn: & 1 hour
paricd.

(1) Ralss bamperatnra to 3280 minimam at ™ ta 100
realacive aidicy sver & oo hour paried,

I‘-.w

8, Wicthin 15 ninuces aftsr complecion uf the tench hmidicy eyels
check the suitch to seacions A, B, ©, D, and X wsing che pro-
cadure astwblished in seoh seatism.

B. HNoneanformance is dafioad as any xwireh mok saating tha sritaria
in ssctions A, B, €, ﬂ“’r." -

RALE Incy

1. Inze Raguirasanca .

bt T

buat the switeh in cha cast patTt in & sall dpfey chasber.
The currtwntly Telessnd mating slecrrisal ssansster and wiring
wast ba fnatallud priok ©o agazre of tast,

Expous tha avitch uuﬁlr ke 7T hoars of salt spray par ATIN-B

3

T1-000237
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& CF AL ENGINERRING SPECIFICATION #
a 111. IEST MRCLTTORPY AND BEOUTREMENTY  (cowncinusd)
. M.  Sxls dprgy (wonclzusd)
g L. Acrspcanss Rspuitemescy
i 4. Afear srxposuxs, chesk the wuizch e secrions A, B, €, D, mfgf
1 % - wslsg the pitcaduse eatablished in waeh seceipn.
: < ‘b Monconfurmance i3 dafined 4a pny switsh nat mualing the cricezia
i ¥ in gestions A, B, €, 0, ar W ll."lll gand for this Tasc must
= E be dasrroyed after all cesting is ecaplatad,
i by | I. ¥ibrecign
X ] .
r3 3 | . Ipat Rsouivessncy
= 1
b N ®. Nowxt cha wwicch In the teac pert and accach tha cwzwntly ta-
‘a luazsl mating alescricnl conoecror befors starr of East.
a 1.:. ‘}‘ b, Switches II.'; tl.: h:'::hnht in 111‘::1-.“: with slazcrical
= gontinul L] taced dur ANELTN Eagt. Sua Ti g
iﬂx ; “’3 fax Mzz n:h:uzin in tha '.’I-“:tmn.. Viuzacien zasea I.::' :n*
L E hs conducted at fdom Cewpafaburs waing braks flold, ssbisnt
:'-j: air, or squivalent as the prazicis medimm. - .
i CLOWED : - -
=l &; Intarmal prwwauce stiall e waintaimad st 345 + 171 TPe vhen -
Yl awitch i3 in the position spd 10,9040 3+ 17} EPs when tu .
bl suifch is in cha paidcion.
L SrEN
RE d. ¥ibzats tha weicch at 1.5 s displacemenc (pesk-co-pask) whila
-t “'r{:' the friguinty unifocely Sen 3 en %At over 0 —_—
3 piruby pariod.
- .
'.:_:'_._ o, Vibraca the sviteh o slfamats ovw-hour parfods in the apen
iy and clesed positisny for u total of § hours in sach plama.
3| - (Teta) cank tima i3 14 hours),
) B 2.  Aspuncsocs Bsguizewmencs
i ! .
e & 4. Afgar ths snbire wibrztien ssguines chech the pvitchas £o sec-
E'E;i i tlons A, B, C, D, and M msing cha procedurs wavablishad in sach
s wantlon, ) )

k.. Hooconfermamaw i deficed sm any svidepoe of liskage ex amy .
ohangs in slserrical emmcinvicy/disceseinuicy durlag che vibre-
tiom cyslad, o Aoy svitoh Dot meatiog che sritegis in aectlons
A, b, €, D, ov M. Samples uded fey this vesc muc ba destzeyad
afear pll ctsacing iz complatad, .

L
!
Sar e 354742
TI-0ap23e
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(%) ENGINEERING SRECIFICATION
1

g
111. JEST TROCITORES AND RIDUTHFMENTS {ceoncimuad}
A3 T.  Iscalngl Jrrengch
-ﬂ 1. Isse Requirements
": Q -y Houot the swikeh in che tasr perrt,
‘:’E | €1} Apply & 49 = % # axial force to esch terminal.
- M .
"y - (2} Wich a paodulum apply u &3 £ 3 ¥ impadt fores oo tha
r ﬂ wrizteh housing at the cemwetar and, E".-p-ndl.mht tu the
i by canCarline awis of vhe ,ariezh. See Flpurs 2 for fores
= N - mpplicacion paint and direction.
N 2.  Accentengs Neuuirensnce
s i, Check the swicch o ssccions A, B, C, D, and MW using the -
o ,:: ¢sdoteu astablished in each awceiom. " e e
: E L b. Mensonformaves is dafined as amy Tarmimal ot bousing fraotuzs,
g T Q ar ;:; switch oot soacing the criteris in saetions &, 1, 2, B,
2 oz M.
= & . ’
L)
38 %.  Yagmm
<
“a %. Isac EagulTemsncy .
-—.l 2. Mount tha awiech in che test port. Vacuna tescs ars to ba cons
.;] duntad st room temparaturs using sasbiest alr s the prassurs
e | madive,
—r ]
. b, Subjecc the svicch ts § syolea sof vacum frvm acmcxpharia
preasurs (760 wa Hg) €& am abselues predeure of J-§ ma Kg.
epp—— Maicciin che vetuwsm for 4 minimms of 60 seconds,
.:i 1.  Acpaptance Meguinsnsncs
-
:_ g T a. Check che swicch ta zecclons A, B, G, I Iﬂdd(:l-llﬂl the pro-
o s asdura astablisbhad in snch rentien,
_-;_'-i = b. Hooconforsapes (1 dafined ap vuitch zat menting the eritaris
ad in swaciows &, B, C, 0, and X.
I-:.' L.
T S
Py 1.  Xast Eapuizamsats -
;-.; B 4, Hount switches Ln test poresa; tast tuv be zun uwsing cusTenzly
- } ralsasad braks Fluid .
& . g m,
: W
g :
H - -
. =
-
ﬂ1
?;i 5
.H o e 204702
= :
¥
) Ti-00023%

»
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. COlma> ENGINEERING SPECIFICATION

I11. JEIT FROCPIUARS AT AEOUTRFMENTY {contioucd) R
L. Isgoarature Cvcly (comcinued)
y 1. Taat Bacuirsoenry

B. Rapuat e following prodeduts 25 Eimas:
. 1.  Lowar tha switeh and flold cemperatur;: e at laast -400¢,
2. Cycle the svicchaz can tiows at LI sacocds/cycle,. Oma
¢ycla conslatd of a prassurs varfacien frea {;! x 112
E.Pe.G to 10,000 # 353 E.Pa.0, to 172 + 172 E.2a.G,
3.  Raisw switch ard Diuid cempavaruz: o 39C minlpm.
&, Mapeat acmp L.

8, At cosplezisn of mtap b, chack switahes par-mactionm A, B, C,

= ETSL 20 2B 24

Al E .
- = :
«  Agcastancs Rapyllsspaci
l-i g
4 X . Foocomlformance is dafined as any evidenss of svivch fluid leak-
e Ege, saspagu, of vt meating tha criteris of ssaciems B, €
5 1] , Calibration settings ssst meat cha pezformance

criveria {ndicated in festien E.2, svieeh iwpulas cewting.
Sauplus used for this cast must bhe fastroyed sftar all
tanting Le cowplakad,

lﬂii‘m

-

REVISED

Swikchas ara to be <Tdep £hecked AT Ioom Camparatu¥s uiiig
fant aix, o squivalent.

wep chack J3 £o ba made afrar ctha swiceh
ra times with sabient alr, er sguival
stablilicy, 1he voltage {2 o b

1liawpn,

Ta o. ha ctha sricch pea n is izareansd, hs pemicive disa snap sanc
. oceur wichin 10 milTSancands af lllﬂﬂiﬂrlﬂllﬂlit! at the
cut=in point, Tha T £ pressuty Tium at s arasp chedk
‘poiac i to be nO greata X.Pa.0. fosconedt. -

b,

'}

4. "ie tha wwitch pramsurs iz . ad, the oagacive dise smap soeT
within 10 malitseodhds of ‘lagtricst disseatiouity av the
. “wut-cuc peint. The cata sf pres k

or /3

4

Py
a. Ocher arasp chsak wathods mxy he unad {f & d by the re-
lssaing 1':75'5 Engineszing Office

.!-I Accantapss Ragiiragencs .

a, Inmn’:!nmu- iu defined am any wmiech that hat & Cime Eﬂirl :-.
grsace? then 10 millisaconds bacwssn che alectrisal sipal and, _»
"the disc smap aignsl. -

il 11}

g Sivre J04742 : '
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CSird) ENGINEERING SPECIFICATION ra

IV. ZEATTSTICAL ANALYSTE METHODS

&. Ror all ¥¥/TP-1 tears and IP-1 teats Seetioow 1L, €, M. ILE, snd L, tha
oieation Fe - K will be ineasprecad oz minisus peobabLiliicy equal to K ac

- a condidency G, w.g.. FI0 = .30 meams a minimm probabflicy of MOy ac -
_%_ ¥t confidanes, '
. L :::.n-z Dets Sueciom UT, 4, B, G, 8. T, 3, and ¥) all samples wusc
v,  EZIALIDATION RFoTTRReENTS ' N

d. Na changs in deaign, matazisl, process or o LT lier shall be mads
vithout prior appravsl froa =ha enlaaning l::rﬁct h::::lzin; 0fficw, An
part of approving & shange, tha nhnhz Treduct Engicearing Office will
sicablish tha porcion of the Produst Uslidat{em cests taquizsd ta be 7un
ts ruvnlidage the swiech. Tha follow ceabls In oo be waad as & puids in
dateTmining chw cyps of taics ragquired fsr pavalidation Taquizemanca,

LRt vty wrdg |

V-X W LTl §.

K
K .
- E : Fricass or Haicerial
E CONDOREY,
1. Termioals, Contacts, av - III, » G.E G, K, I
Cotmantar, - ¥, L.
2, Camw wg Housing All Tazea
3. Dtag er Tlaphria I, AL D K, 7, 1, K Lo
A,  Fieeing or Fuld 111, D, 5 F 8, 1, N "
Conneciion

3 Aoomal vewslidacien {s noc sdquited on CAITYowET switchas.

¥I. LOf DEVINTYTON . .
A 1ot 19 defined a3 no morw than sight {8} hours of production vp to 4,000

&
-} pilsces. 1If ahiftes entend beyond sight (1) hears, or mora ctham 4,000 plscas
o ars produced in & shift, che produst waet ba separsend inee at lsasc twa leem,
E
¥II. LILDED PYTRCTTON : .
™ A.  Besemling sod record cecancion shall cewferm with Ford Q-101,
. . .
B, Irodustisu Valldstion test resulcs and analysis ace te e forvardsd
& . tha ralassing Product sring Offizs bafors sppiwvnl for ahipsant
of yreduntion parca cap be granred T
. pny
Q * G. InsPrecass test tesults skall e avallabls at the supplier’s msnufacturing
fxailicy for tha alsaring Froduat Engiresting OFfice wpd Ford S04 oFf 1Ty
TepIausntarives To ravlew on raquast.
ul
£

b b

i

atr 34742 o

TI-00024L
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. . Wil AW ORI Reuies b

" wiT:. INTRUCTIONY AND WOTFS

M1 sieches arw to ba identifisd vith the Ford parr mombac, veodar
{daveifirarimm, 4nd & date code imdicating Flnal asseshly,

FE AT T

All tast squipmenc amd taat procadutdad foT Ceating wo chin spaciiicacion
ast by sppfovwd by tha relsawing Froduct Enpinearing Offics snd no change
1o squipsant or. procadurs may ba made vithouk E_bll.: VILECAN EOnEHITARSN .

-

\ Task part sonfiguratien {2 sbewm in Fiparae 3,

“Tea O'ting shall be free fram cucs, nicks, sbraalon or any other d.u-p]
waich would rasult in & flufd lask.

All swicchas waat hawve a shipping cap installad owar the port thrasda co
prrmot contapivation, ALL shipplpg saps must be approved by the Ta-
Lsasing Preduot Inginasring Offige priar Eo produsticn incerperatiom.

All switchas that ds wat pass the calibracien cask sze ta aithar ba za- j
pdjoncad wed rachackad or scyipped,

e wljer e A R w

If product popconformancs gcctrs for Cadt Seatione I1 B, €, D, E. F, and i1
. 1., producrion shell be stopped and tha problams carveatsd. 4kl produstion- !
0 tets 3bzll ba sorted 1004 pricr o shipssnc. HNoncenfarsancs shall ba l
taportud immediscaly to che relsaning Product Ioginsering Offlca. : - |

1 nooeoefermance of the sbatiecical sccapeancs critaria sceurs far tasc
Sacerlenm 11 G, H, I, K, and L, 2 ssuas £ Yacall ths subject veaks pro- ’I
duckion grnd to atup praduction wmay ramilt, -
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HIGHLIGHTS .
Srephen B. Offider *I’
Week Ending 0200250

FINANCIAL NEWS: Marketing bus drafted ® letter to Ford. Purchasing, formally
requesting thst the roolmg money be released immmedizwely. The letier tummarizes the

positive nanie of our engagemant to date, mdh;hﬂ;hu&nswdﬂm:hnduhmpm
that the tooling money has created

SPECIFRCATIONS: Significant sctivity st Ford this Our ifieation Jevas
fmally scrutinized by the key players it both Pass-Car and rgotiating

Joo Sehueck, we were able fo win concassions in at least three aress of mujor impamance
to us: The prodl epec. was Iowersd to 4K pmi (from SK); the bumidity spec. was revised to

follow MIL-STD-202F,; ﬂﬂmw_mw the Temperatare -
Cycle test (from prasent 1450 pai to 2K) was zhot down.

One ares where Ford maintained s relatively firm position is the Impulsc fest
spec_, which was given as 107 C ambient and 135 C Haid temperature (4~ 14). We have
been conducting all teses at 121 C ambient and fnid temperature, which is the Enersection
of the two spec’s, We requested that the spoc be changed to 121 +4~ 14 for both ambiemt
and flald, bur all Pord would do is change the smblemt from "107 . 14" 0 "107
minimum”. We bhave rwo choices: nm the test st 135 C and accept the detrimental effects
of the hotter ambient; or build & hester into the manifold to obtain the 135 C fiuid
lampersture  while maintaining a 107 ambient "'We are now locking into a means to buid
an appropriate hemer fmo the manifold.
The actustion sl release spec's for Light Truck have been solificd i 250 +/- 50 pai-aexd
40 pai mintroum, respectively. Pass-Car has not huaumh&lﬂod.lldlwghlhermmﬂy
puahm;fnrl!ﬁﬂ- 25 psi md we are respondding with 125 +- 40 pii. Cary i
doing some testing to determing what the mmal-world upper and lower limits should be.
Puas-Car will also be using the 40 psi minimom spec. for release. .

axdlfy

AUTOMATED SWITCH ASSEMBLY: The AFCC bas besa kicked-off to
caviry base mald 1o Include all of the new fextures for sutomated wssembly, ms well
57PS style flange. They indicac that prototypes will be available in three wenky.

Working in conjunction with Mechanization, terminal bending (calibration) cxperiments
ware begun. This It to detenmine the optimumn design, in terms of cal. issues such
springback. We are working with wire-EDM peres, and the model shop. Is modifying
stationary ierminals 1o include srifening ribe, bend notches, etc

2
3

Ba

" " Mechanization it strongly in frvor of eliminaing. the rivet which attaches the spring am to

the movable terminal. The iecimique involves plercing the terminal and leaving 1 large
"burr”, which is rolled over in the fushion of an eyelet. Precedence for this design can be
found in & device buit by TI-haly. John Kourtesis Iy obtaining prints from kaly, We will
be meeting with Bazsier next Tuoesday to discusy all thess terminal izsues,

T 0008025
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HIGHLIGHTS 020250
Stephen B, Offller

Page 2

S7PSLS-2: (Light Truck device) Disc Jife testing was carried ouwt to 1KK cycles, with no
failures. Pin window experiments sre being carried out, These discs can be used for
cistomer azmplea which Oeorge Randall has unoificially requested (no PO yet). The model
shop has modified standard 57PS hexparts to include the SAE J511 inverted flare, which
are expected back from Plating eufy next week, Kelth Robens habtmm; black 47PS
bases (464[2-1) which are out of production but svailgble from the w

NEW BUSINESS OQPPORTUNITT: Om a low-pricrity basis, wa are
at GM Trock & Bus for a brake-ligle mn swilch te replice

pedal mounted pogition swikch. Prototypes mbein; nsing productlon SEPS dises (17

pel act and 7 psi rel), 55/56/584ype bazes, and the APT-Hexport packeging developed for
the CCPS program. In-house prototypes will be trown together, characterized, and eycied
per the GM requirement of 100K cydet to 2200 psi and 500K cycles to B0 psi Thix will
allow us 10 gain an onderstanding of the dezign challenges, Inkial volumes are only 25K-
0K per year, but loog-term potential could be LEE.

! OODS02S
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. E:mnirrq»f_ .
: HIGHLIGHTS .
' Stephen B. Offiler @
Week Ending 03/23/90

47

CUSTOMER [SSUES: loe Schuck indicates that Pass-Car has finglly eccepted __gu_r,! ; a
ﬁpused Engmeennﬁ Test Spacification. The Humidity spec. they've pgread to Ts &
] - . we will contnue with cur Humidity comparicon test

Light Truck steadfastly insists upon a sample size of 50 for the low-lemperature drift test
We did 20 pans and presented initia) results, which wasn't good enough for Ford. This
123t Gng]nu.liy wis supposed 10 be done in & quick-and-dirty manner woril bereaucracy
sl.eg‘;p:kd i, However, | have resclved the issuc of the mis-spplied Cpk numbers with Joc
Sc and now feel more comfortable about eompleting the 128t on 30 more pans.

AUTOMATED SWITCH: The three ouwsstanding issues at present are calffbrazion, twist,
and rivetiess assembly. We are waiting for EDM parts and a special diat-indicator tip in
arder 10 proceed with the stationary terminal design for calibration,. We are waiting for
Mechanization to complete the ‘twist 1ol in order to move forward with this concepr, 1
have rooghed out 2 tese plan for the twist concepr as soon a3 the wol ardves.  Skewches
are underwny for the movable terminal with an eyeler for rivedess assembly, which the

. model shop will be able 1o form

SENSOR: We have completed the test of the low-ratioconverier. Fifieen LRC test
devices and 15 conwols were buil, siabilized, characierized, proofed, and cycled. Resnlts
are not encouraging, After the proof test (wo 4000 psi) the LRC devices were [ound to
have dacreased in actuation by 13.3% while the controls decreasad by 25%. Some LRC
devices were disassambled and the free disc recharacizrized. These discs were found to
have decreassd hé 10.7%, indlcaring thar the proof test actually deformed phe discs, After
%cllng. the LRC sensor actuadons had fallen by another 9.7% beyend proof (total

L.0%). However, we found that the discs had not chenped further, whick indicates this
drifi is probably relaed w the Kapton sealfconvener bution imerface, Minimal changes
were observed 1o the congl group throughout this test. Tt ap necessary 1o design a
positive xtop into the cooverter to prowect the dise during proof testing.

J7P5L3-2: 'We have bullt a quandty of pasts for the PIST/PIPC exercise. Thase
Er;dmunn-bnllt devices use black S7PS "L" bases. model-thop modified SAE 1312

poris, and apecial discs to produce 250 psi atuation. These have bean transferred 10
Quality, end are expected to be ready to ship next Tuesday. This will allow us to just
meet the deadline of 0372850,

GM TRUCK/BUS NBO: .

We are in the process of building six prolatypes, expected 03/28/90. We should be able
o meet this if all goes well. A dma sheer will accompany these parts. with infermarion
on aluation and release. contact current rating. and a brief summary of testing performed.

® o o W% ¥eslo
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3.10 IMPULEE

3.10.1 Devices testad: 157-1%-01-thru =12 from Fluid Xesziztance
tast 3.9% and 157-15-67, ~€9 theu ~74, -6 thru ~80 virqin
devices.

X002 procadure: Virgin devicar wara rua separataly, befors
the Fluid Eesiatance devices. In aach caBe, tha
procedure given in the I5 (frasw 7 of 14, sactico III.
E. 1.} wa3 followed explicicly.

3.10.1 Equipmant: sane a3 3.6.2 with the nddition of & 12~
station inductiva load bank, per the schematic found in
the ES (fzams 18 of 18; figurw 4.) used ia the lazt 23K
cycles.

31.10.4 Rasultg/Diacussien: All twenty-four devices pissed the
accuptance ecriteria found in the X5 (frage 7 of 18;

section I1I. K. 2.].

Thia- test may be ragarded as the ome of Che mast
EEE;___——F—JE—_A. n) s e e et

r ud. Thls EasE i3 run at selevatsd teaparature (115

£ fluid), elevated prajsure (1450 paig, 2 Hz], and bokal

eyclas {applying brakes 5§ times pur mile Zor 100, 000

miles) which sxceed conditions typically found in actual

. motor vehicTal. —
e ———i
ENT LOT M, 1nlw=l ’ .
oTED Y ) .
e pp—— Texas MATEAIALY A CONTADLE |ooe. T1-005097 =
TR DxmxIn INSTRUMM @ ATTLR lﬂn.uu el  [rank -
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Week Ending |1/16/90

Ko
HIGHLIGHTS ﬁ!\\ :
Stephen B. Offiler W ‘,,‘-f @

VALIDATION: The Light Truck ISIR package, duc at Ford next Wednesdey, It being
pulied togethar today. The ES tastc report has been completed. We wre dealing with minor
difflculties such as the lazk of an up-to-date envelope print released into Ford's sysiem; and
verious dimensional discrepancies uncovered in the FAI. After discussion, we have reached
a consensus on the definition of “production” parts as spplied to the crimp ring and the
hexpaort. '

The Pass-Csr validation testing iy progresging sccording to schedule, George O'Lesr is
working next week, and our vibration test will be conducied ot that time. Fertunately, no
Fluid Resistance test actiony are needed during shutdown pext week, '

SAMPLES: We nguin utilized the 57PS hand [inc to boilld customer samples with good
resulty. 130 parts were owed to Kelsey-Hayes. We built 200 using a new disc [ot 10 help
center the distribution and impeove yields over [ast week’s baild. Finished devices shipped
withoat incidene,

Qur next gample requiremnent, the largest to date, is 650 pants to cornplete Hilite Industries’
arder for 800. This wes orginally doe 11/28, but Chadic Donglas was able 1o push i cut
to [2/07. The rsason for the delay is due 1o four faciors: we'Ve got 1o build 600+ rebump
cups in the model shop; we nced more discs; we need characiers for part number coding;
and most -importantly we need to modify the sofrware on the pressure fesier lo handle the
Poss-Car spec of 90 - 160 psi sctuation and 20 minimum release. Mar Sellars is working
wilh Mechanizaticn to get this done. I've spoken with Seort Mantin and Temy (group leader
on 57 line}, whe indicare that these can be 'done as soon my we're ready.

CUSTOMER ISSUES: 1 received a call on Tuesdsy from Bruoce Pease. It seamy that a:
threc-car fleet on test in Florids was havir&mﬂwi and for no apparent .
rEison Druce waa contacicd rather than correct person, Gary Klingler. No gystem -
debug has taken place yet; any blame directed to ows switches is arbltrary and prcliminary, ;.
Nonetheless, I overnlied 3 replocement switches io Florida 10 placate them. - Bruee will
bring Klingler into the loop 50 the real problem can be determined, mod wliimaigly our

“questionable” switches will be retumed 1o us. e

HEXPORT (Miscellanzous issues): We buailt and Impalse tested 24 devices for a disg life
test, 2ls0 using new Elco CNC hexports to test the hydraulic seal. All 24 warked well. As
we conzinue fo build samples with these hexports, we we checking them individually for
quality problemns based on lagt weck's experience A new one surfaced: we found a
hexport that completely missed the thiread roliing wperation, :

by

I received & call from Bob Hendershot, Applicarions Erigineer ar Eleo. He had some
questions sbout the -59 EX print, which is the one tha shows the unfinished cold-headed
biank. Rather than answer his detail questions (tolerances. ete) [ tried 1o give him the
bigger picture: simply tell us bow much it will ¢ost to purchase cold-headed " blanks without
any secorx-op’s. He also mentioned & possible change in material, frem CIOLIO 10
“]0B20". Costs were nor dlscussed. He claims this material is generally easier to machine
nad slightly sironger 23 well, Thin change would effect all of our Eleo fiexpors, menning
requalification. : '
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HIGHLIGHTS 033050
Page 2

TESTING: Jeff DiDomxnico has completed meodifications o the cycler. Thiz includes
tlumirmom menifolds equipped with thepmocouples and heaters, and a controller for the
heaters. Jeff has wired the controller in such 1wy that we can now auntomatically start the
pump when the brake fluid reaches the mquired tempersture.  This alleviams the need for
someone 10 come in after hours or on weekends just to hit the “start” button,

OM TRUCK & BUS NBQ .
We shipped zix prototypes on-schedule. Thess nse old-style CCPS free-dise parts, with
production SAPS discs (17/7 actfrel),: They were accompanied by s simple dats sheet Listing
key data such ad act, rel, contiet sument rating, and o summary of cycle txvting pacformad.

. J‘Z/" % el
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HIGHLIGHTS .
Stephen B, Offiler )
Week Ending 91-04-12
YACATION; Steve, Monday 91-04-15 |

Jeff, Friday 91-(4-19

FORD MY'52 ELECTRONIC SPEED CONTRQL DEACTIVATE PS

CUSTOMER ISSUES: The audible. noize problem from swich snap on WINBS was
experienced by George Randall, alertng him to » potential problem on his vehicles (VNS8
van, F-series tncks). He has discoversd a couple of related issues: a "feel” in the brake
pedal, and & audible resonance from the brake booster dlaphragm, which are occuring
simultanecusly with our switch's actuation. I have had a couple of convertations with George,
aml at present we're ltaning towards an incipient disc to address these issues. Geotge has
asked us for anything we can come ap with (i.e. characteristics not nesessarily within his
spec.) 50 he can do some quickie testing. Jeff DiDomenico is presentdy working on an
incipient dise, and afier several frerations he is making very good progress, We are, of course,
shooting for a disc that will yield a device within the truck spec. When we have a disc (mid-
next week at the prescnt raie) we plan characterizations and life-lesting before shipping
anything to George.

We pian 1o ship 100 samples of 77/PSL2-3 (Truck) today. These use prototyps swiiches from
the AM] calibration itetation, which were Imputse; Powered Impulse, and ‘Thermal Cycle tested
o verily the functionality of this kluged design, Jeff has built sznzocs using the Elco CNC
lathe hexpors built to the original 1512 spec. Prodaction aluminum crimp rings and the
production crimp equipment will be used. Finel testing must be done in the lab; 77PS
switches are 100 shont o fit the production 57 tester.

We have received requests for engineering samples from Weatherhead and Kelsey-Hayes for
the Ford-required verification of the modiflad J512 seal. We planned to get all three Tier-
1’s requirements before sending hexport jobs to the Model Shop, however Pitts it dmgging

g2 their fest. When they finelly give us their needs, they will be charged a highér piece-price.

P pacding - the SREA's fo relax wrminal position from 0.30-070 10 0.25-0.75, George bas
Zsigned off but Bruce’s supervisor (a new individual, nutFrmkIl.nod? has rai
s 7

' __:uimn
y relatvely

wh shippin . 57PSE subject will be
i3y to dance groungd, since we zerg RMR's relating 1o termunals. We
Zin2 along with the S3REA’y, Brucs has asked for

thess hns been filed.

PRODUCTION ISSUES: Bleo's latest submission of 36500-1 bexports has been rejected for

threads. We met with Mark Godbour In B.E, who' demonstreied that the “go” gage required -

greater than the spec. of 4.5 in-lbs torque, but the tri-roll PD gage showed the parts near
nominal, Careful inspection using an optical comparator with a thread template showed the
[nidal threads to be damaged. With Smn Homel's inpwts, we have datermined thit thess
threads were most Jikely damaged during plating. Tt fooks like the same re-rolling operation
that has become nceessary on other 52/57 haxpons will be needed here.

I have completed & sct of lables for use with the TDR chamfer gages. Since the calculation
of chamier diameier and angie is very sensitive to gage ball dismerer, scpanits mbies were
created for sach amicipated ball diameter. For 8 glven set of gage ball sizes, the tables

. ) T1-0043552
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HIGHLIGHTS 91-04.12
Page 2

tabulate the acwal readings obtained from the gage for the larger and smmaller ball, aad provide
a calculated diameter and angle, A set of tables for each gage has been reproduced from the
originals, which I plan to kecp. The tables are extremely imporany; without them the
$3200/cach gages arc useless.

77P§ DESIGN: During the sbove-mentioned 77PS prolotype verification testing, we also
piggybacked another test. During powered Impulse cycles, we ran half the swiches at the
spec. of 2 Hz, and the other half at 0.2 Hz. This was an dterapt 1o determine if the relarvely
high and unmsalistic 2 Hz had a negative effect on the conacs.  All devices passed; the fast
cyeled coatacts show marginally more wear but nothing significant. One device had a very
high millivolt drop (131 mY¥ versus about 10 for all others); we plan to analyze this further,
Devices were purposely pinned at the extremes of the pin window, and the kigh mV device
wes onc thar was pinned high ie. potential creep release and minimum conct gap.

ECN's are in the process of being placed for varioys 77PS components. We are going through
the excroise of tweaking producdon tools and/or tweaking prints to march the parts. This
includes 46515 (bese), 27713 (rebump cup), 36900 (hexpost), 36887 and B (temminals) and
36889 (spring). Of all of the above, the spring requires the most effore I plan to subcxit the
othet 5 on an ECN, then spend significant lime on the spring. We have leamed from.
promotypes that ihe spring in reality does not deflect exactly ad assumed when swudisd on
yaper. Efforr must be spent to understand how well the prototype parts maich 1he prototype
prigt. how well the prototype prints match the production priats, ther determine how well the
;I‘ﬂlﬁt;-'pc assemblies march the prodaction prints, then make rweaks as needed so the all the
calures of the production parts fall inte the proper places.

i
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Week Ending 91-08-16

HIGHLIGHTS ‘\(_,.
Stephen B. Offiler W

2 ¥

VALIDATION:
The Thermal Cycle 1west was successfully expedited in order to begin the A1
1850 a3 soon as possible. Half of the [mpulse rest is run on virgin devices, and the other hall
is 1o be ren on parts which have completed the Fiuid Resistance 1est. We are now running
the virgin Pass Car and Light Trock parts simubtaneously, A significapt problem is occurring

on the PC devices, We have had three Failures to dete (325K of S00K) due to fluid leakage.
Aujo f th i apton; no rcal evidence of forcign muater nor .
damege o the Kapon during assembly. - Stan Homwol is providing valuabic assistapce in -

failurc analysis. Notc thes we ure running AMI-built PC and LT side-by-side, with g fallures
of the LT parts, which Is diracting FfA toward the ‘cup. We are conrnuing w run the test for
two reasons: one, to anempt 1o compiete the LT parts successfully; and rwo, 10 continue 1o

fail PC pans to provide additional F/A clues. Hypotheses include: increased converter travel
in the rebump desipn; extraordinarily tight sensor crimp as evidenced by the deformations
where the Kapion layers overlap: very flat washers (ualike the norm, which is slightly cup-
shape) which may ulso contribute 10 tight crimp, We are piving this malter top pricrity. At

this point, it is safe to assume that the PC parts presently undergoing Fluid Resistance will-
also fail on Impulse. Thls means that afier the problem is comected, a1 the very least the

Fluid Resistance test will need o be re-run, or aof wonst the mtir_e validation will have 10 be
re-run from scraich, which is aboul 2 ning-week process either way, We are now trying (o

determine how o best approach Ford with Lhis news. .
MECHAMIZATION:

Mechanizalion has performed repeated nieasurcments on the three AMI gage blocks and three
switch assemblies, and Jeff his performed exacily the same measurements manvally. The AMI
calibraior {measure-only mode) and the check station produced commendable sigma’s, zlthough
lack of agresment between the two requires more effort to understand.  Jeff's measurements
produced sigma’s slightly worse than the automatic equipment. The good news is that.ir
appears that a very goed comreliation exist berween Jeff"s manual messurements and the check
station. We are planning a “pre-effecrivity run” (wk.o “final debug run") of a few hundred
switch asjcmblies, collccting all dara on tach piece and identlfying each individually for later
analysis. This will provide a siadstically significant number of pans for cheek station vs. Jeff
corrclations, as well us allow Pareto analysis of problems which occur during the run.

*

Dave Peripoli has spent guite a bit of time working on the riveter on the Esstern Auomalion
equipment.” At present, we've got & hybrid of Milford and Thompson riveier pars, which
seems lo be running fairly well. However, for the long-term Mechanlzation is looking lnto
elimination of the rivet We are working with an ultrasonic welding firm, Stapls, who has
provided very impressive samples. [ am meedng with. them today to provide actual springs
and movable terminals, so we can do acual in-product performance and lifc 1e813.

Progress on the above items is presenlly impacied by Iack of terminals, We have 27K
movebles and 45K surionaries from Bassler which were rejected for contaminztion, The
sticky green substance has been identfied as the eavironmentally-fricndly cleanerfrustproofing
product (Imwo 119} that Bassier uses 10 remove the EF stamping lube (Tmico 183).

T1-004324
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HIGHLIGHTS 9108146
Page 2

Apparently he is nol drying andfor removing this product comectly. Rick B. hus derermined
thar 2 phosphoric-acid lumbling product he uses regularly in-house will remove the green
st2ins. We are having him expedile this cleaning process 50 we may coninue with riveter
work and the pre-effectivity tun, -

MISCELLANEQUS:

We have finally received the correst mating-connector termingls and wedges from UTA, The
confusion was caused In part becuuse this Is a brand-new design 2nd ts not properly
documenied yet;, additionally the comect individual who has knowledge of this product was
out sick.

The hexpor samples in 10B21 muierial have arrived. One has been sent 10 TSL for analysis
of hardness, in the same [ashion a5 done previously for a LOLIO part. This will allow direct
comparison, ie order to detenmine if the 10B2[ is actually sigaificandy harder. These pars,
withoul re-roll, gaged very well - however, they were not plated in a 5K batch size, and they
were pucked individually for shipment. The hardness resulis, along with the quore. will help
determine whether we will proceed with a full plating Lot (SK).

TI-004325
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IN THE CIRCUIT COURT OF JACKSON COUNTY, MISSISSIPPI

OUIDA CAMPBELL und JAMES K. CAMPEELL PLAINTIFFE
VERSUS

FORD MOTOR COMPANY, D&L, INC. OF

COLLINS f'/a D&L, FORD, INC., WOOLWINE + CASENO. CT-29-02110%)

FORD LINCOLN-MERCULRY, INC., Succetsor In
Imgrest to DAL FORD, INC., E.L DU PONT DE
NEMOURS AND COMPANY, AND TEXAS

TO: Texos Inztroetewts, Ime., by and through #s ororneys of mecond, Joe R Colingo,
COLINGO, WILLIAME, HRIDELBERG, STEINBERGER & MCELRANEY, PA_, Post
Ofiice Box 1407, Pastagonin, Mbwisdppi 39568 AND Exic Maysr, SUSMAN GODFREY
L.L.P., 100G Losininas Strest, Sutte 5100, Housten, Texas 77002

Ploass taice potkcs ek dafiadnts, Ford Motoe Company and Regeacy Lineoln-Mercucy,

Inc. will takz the testimony on oral deposition by videotspe of Gary Kiingler st 3:00 arn. oa

. Tuesdny, December 5, 2080, ot te offices of Jin Feeney, FEENEY KELLET WIENNER &
BUSH, 35980 Woodwanl Avenne, Second Floor, Blooofield FHika, Michignn, by a duly autorized

mm_:ﬂmmwﬁumhymdnmimm
‘The deposition when aken may be wsed in evidercs gpon the triol of tha ahove-entitiad and
£ mambored coise,

Respactfully sohmiited,

Ehilip W, Thomas
Missimippi Stata B No, 9687 |
BAKER, DONELSON, BEARMAM o CALIWELL
P.O. Do 14167
4255 I35 North
R Meadowbrook Office Puck.
. Jacknon, Wistialippt 39236
SOL/35 1-2400 (Telagbome)
S01/351-2424 (Telucople)
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And
Jim Feeney
FEENEY EELLET WIENNER & BUSH
35080 Woodward Avemus, Secund Flow
Hloomiield Hills, ME 4830

243/394-0301 (Telephime)
2437353-0401

Agd

BROWN MCCARRCLL & OAKS HARTLINE
111 Congress Avensus, Buila 1400

Anstin, Texas TETO1-4043

{512) 472-5456 (Talephone)

(512) 475-1101 (Tcltoopier)
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SIMPLIFIED SPEED CONTROL SYSTEM SCHEMATIC
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SIMPLIFIED SPEED CONTROL SYSTEM SCHEMATIC

. B* -
© O LA p ey
Battery Brake Light | Deactivation M .
) Fuse Switch . Clutcltll ¢
= : ' — /7 I
: 5 £ .
. ¥
Brake Light / -
Switch ’ — ' l
. . 1
i
SC Actuator Throttlebody
Brake Lights F ?
' ) Motor
~ | Brake | - {Dmivers
I:uput R Mi A L /
SCP ero >
e = Computer | i
Ignition - Clutch Solid
Switch . State Switch
SC Contro] Electronics




LAZCY U-STR-Zhva

s2vzzol

PRECISION CONTHOLS DESIGN ENGINEERING
DESIGN REVIEW - 18 MAY 1989
MY92 CRUISE CONTROL PRESSURE SWITCH

QVEAVIEW

THE CCPS IS A BEDUNDANT SAFETY DEVICE IN
A NEW, VACUUM-LESS. ELECTAONIC CHUISE
CONTRCL DESIGNED aY FORD,

FUNGTIGH&LL‘I’,. IT REPLACES THE PRESENT

VACUUM DUMP VALVE BY DE-ENERGIZING A

CLUTCH-WHICH CONNECTS THE THROTTLE TO AN
ELECTRIC ACTUATOR.

IT 1S PLUMBED INTO THE BRAKE LINE. WHEN
THE DRAIVER APPLIES PRESSURE TO THE BRAKE
PEDAL, THE NORMALLY-CLOSEU SWITCH OPENS,

MSCONNECTING THE ACTUATOR- FROM THE -

THROTTLE BUTTERFLY.

SPECGIFICATIONS:

"AGCTUATION: 160 PSL +/- 50

AELEAST: 100 PS1 MIN.

BUAST: 7000 P3I .
CYCLES: 500K, O - 1460 PSI, 2 Hz
VOLTAGE:  BATTERY

GURRENT:  0.75 AMP

17 May 83 SBO 50-167
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IN THE CIRCUIT COURT OF JACKSON COUNTY, MISSISSIPPI

QUIDA CAMPBELL and JAMES R. CAMPBELL,

PlaintifE,

va Cage Ne. CI-9%-0211(3)

FORRD MOTOR COMPANY, D&L, INC. OF

COLLINS ffl-:;"a DL, FORD, INC., WOOLWINE
FORD LINCOLM-MERCURY, INC., Successqr in
Inter=sat to D&L FORD, INC., E.I. DU FONT DE
NEMOURS AND COMPANY, AND TEXAS INSTRUMENTS,
TNCORPORATED,

Defendants.

DEPOMNENT : GARY KLINGLER

DATE: Tuasday, Decambsr 5, 2000

TIME: 9:30 a.m. '

LOCATION: 35580 Hoﬁdwarﬂ Avenue, Second Floor
Bloomfield Hills, Michigan

REPORTER: Denise M. Kizy, RPR/CSR-2466

VIDEO: Daniel 8. Cady

EEEEE ™ ::EH+JNDO ;::;#Jaﬁi
ESQUIRE  tei " ittt

pIrGAITION AEmvicHd 313-961-5550 T3 7AW ROE

Grad Raplds

S14-436-6300
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H16-552-4438
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APPERRANCES :

-{248) 258-15B0

LAW OFFICE QF NORMAN JOLLY -
By: Mr. Michael Bruce Jolly
1Q18 Presfon, Buite 450
Houston, Texaq 17002
{713) 237-p383

Ont behalf of the Plaintiff

fnid not appear)

FEENEY, KELLETT, WIENNER & BUSH

By: Mr. James P. Feanay

35280 Woodward Avenue, Second Floor
Bloomfleld Hilly, Michigan 48304-0334

and

BROWN McCARROLL & OAKS HARTLINE, LLP

By: Mr. Jeffrey C. Manske

111 Congress Avenue, Bulta 1400

Austin, Texasg ﬁE?E1-4ﬂ43

{513) 479-9781 )
Appaaring on behalf of the Defendant,

Ford Motor Company

-A 13289

: wp o8 Excruaence
Teoy Lansing Grand Rapids
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ABBOTT, SIMSES, KNISTER & KUCHLER
By: Ms. Monigua M. Weiner
400 Lafayette Srcreef, Suite 209
New Orleans, Loulsiana 70130
(504} 568-9293
Appearing on behalf of the Defendant,

E.I. InPont De Namours

2USMAN GODFREY, LLP
By: H&. Johnny W. Carter
1000 Louwisiana Sk,
Houston, Texsa 77002-5096
{713) 653-7818
Appearing on behalf of the Defendanc,

Texas Inatrumenta

ALSQ FRESENT: Steven Heringhause
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NUMBER

No, 1

No. 2

No. 2A

No. 3A

Mo. 4

Ha. S

No. &

EXHIBITS
IDENTIFI EATIUN_ PAGE
Notice of Intentlion to Take 5

Videotape Deposition of Gary Kiingler
Vacuum ESpeed Control Syatem Schematic 5

Vacuum Speed. Control System Schematic 5

Simplified Speed Control System 5
Schemakic

Bimplified Spesd Control Syetem 5
Schematic

Eatuﬁ Componenta g
Compenent Part | 55
Pracimien c;gtrois Daglign : 74

Engineering Document

Tewy

Lanelag Grand
E ™ 2882445700 $17-337-r357 616455
oEFGbItloN SERYIGES 313-041-5560 _ 7M. TRD-TH0R 4155524434
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recard.

Bloomfield Hilla, Michigan
Tuesday, December 5, 2000

At about %:30 z.m,

+* L w

(Marked for identification Deposicion
Exllibit No. 1: 21 21; 3A and 4-}

VIDEO OPERATOR: We are now on the

The time is 5:31 hours. Thia im tape

cne of the videctape deposition of Jary Klingler in -

the rase of Cuida Camphbell and James R. Campbell

versus Ford Motor Company, et al., Case No.

CI-59-0211 being taken at 35380 Woodward Avenue,

Bloomfield Hilla, Michigan.

Today ie Tuesday, December S, 2000.

My name 1 Danlel S. Cady., legal videographar £rom

Eaquire Vides Services.

If the attorneys will incraduce

themselvea for the rasord, the raporter will then

awear the witﬁanu.

MR. FEENEY: My name is Jim Feaney

and I represent Ford Motor Company aleng with Jeff

Manske J'._n this ma.ttir.

MR. CARTER: My name is Johnny

A RD OF
: Lansing Gramd Eaplds
- ?Em-m IIT-WT-FIIT 6164566300
I Dhwirols - Ann Axhor Kulunszos
1Tpv¥rgas 139615560 734 7557908 GL&.4%24438
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Carter. I represent Texas Instruments,
Incorperatad, and I'm here with Texze Instrumenta
corporata represantative Steve Beringhause.
MS. WEINER: I'm Monigue Weiner

representing DuPont. |

GARY EKLINGLER
wag thereupon called aa a witneas herein, and after
having first been duly sworn to tell the truth, the
whole truth, and nothimg but the truth, was examined
and ﬁestified ag followar

EXAMINATION

EY ME. FEENEY:

Q. dood morning, eir.

Would you tell us your full name and
gpall your last name for the record, please.

A. Ckay. My name is’Gary Michasl Klingler,
and it'a ELI KNG LER.

Q. Mr, ¥lingler, would you tell the members
of the jury what you do for a living and where you
do it?

A. Okay. I'm an engilneer for Vieteon
Corporation and I am currently lecated in Japan.

Q. " How long have you been located in Japan,
Mr. Klinglex? o

A, Six montha.
A RECORD OF EXCETLENCE
Lamsing Grand Rayi
E - mfmm $17-337- 7337 Glé4
ES CJ IJ I IE Deyralc Ann Axbyr Kalwpacen
PRAFQEAITION BERTICED F13-961-5560 734-Tea-7408 Glo.552-4430
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Q. We're here in cur vffices in Michigan.
Have you come to Michigan at our
Tequest Lo give evidence in thia matter?

A. Yeg, I did.

Q. Mr. Klingler, from 1988 to 1552 by whom
were you employed?

A. At that time= I was employed by Ford Mortor
Company . |

Q. And in that regard in your employment with
Ford.at that time did you have any invelvement in
the design, devulnpme;t and teating nf.the speed
contral aystam that was eventually placed on the
1552 Lingoln Town Car?

A. Yes, I was. I was the engineering
supervisor regponaible for the demign of the
components and system.

Q. And was that same system also place on the
Grand Marguis and Crown Victoria models around that
eame time or perhaps a little later?

A. Yea, it was.

Q.. And all thres of those models, are thay
referred to as thea so-called Fanther placform?

A. Yea, they are. _

Q. I'm gning'tn ask you some queations about

your invelvement in the design cf the apeed control

’ RD
517-337-7537  GlE-455-6300

ESQUIRE ™™ it  Kairams

ETIFOMITILON STRYICET 313-361-5560 T34 769-7508 §15-552-4438
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system, but before I do that I'd like so thakt the
Jury has a little better idea of your background, if
you will just tell uwa what your educational degrees
are, whfre you want to achool, thakt sort of thing.

A Ckay. I have a bacl-;elnr's degree in
mechanical enginsaring from the University of
Michigan. I have a master's degre= in slectronic
engineayring from the Univarsity of Michigan, and I
aleo did some postgraduate work at University of
Michigan in contrel mystema.

i+ You have aﬁ'undergraduata degree in
mechanical engineering?

A That's correct.

. What ip mechanical enginsering, could you
explain that to membera of the jury that may nok be
familiay with that --

A. Okay.

Q. . -~ course of atudy?

A. ‘Okay. Mechanical engineering is inveolved
usuaily with the design of physical parta, you know,
deeigning gears, motors, that sort of thing.

Q. And you hava a waster's degzree in
electrical sngineering.

Hhat.ia the discipline of alectrical

enginearing?

-—
— A Regorn of EXCEILENCE
— Tray Lensag Geund Rapids

E ™ E-264-9700  517377Y 6164566300
pErcsrTiIon IEL¥ICENR 213951-5%60 47697 308 Gli-352-4438
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A, Ukay. Electrical engineering involves
Beveral things. It invelwves the design of circuits.
It alac involves writing ; software programming.

Q.‘ And did you use both of theae disciplines

in connaction with your work in the deaign and

‘development of the apeed control system that went on

Lo the 1992 Lincoln Town Cax?

A. Yea, T did.

Q. And what was your firat significant
employment upon graduation?

A. When I gradﬁat&d in 1977 I was enployed by
International Business Machines.

@. For how long?

A. For twc yeare.

Q. And after that two-year atint did you join

A. Yes, I joined Ford Motor Company in 1979,

Q.  And. other than -- I know you now work for
Visteon, but ware you employved continucusly for Ford
from 1979 until the year 20007

A. Yes, I have heen.

Q. Let's explain at thia peilnt in cime
exactly what Visteon ie, what it does and what its
relationship in thelpaat wa@ to Ford, could you go

ahead and do that please, Mr. Klingler?

% A Ruco
S AP v TNy o
ESQUIRE 2™ o’ e

TIFORITION SERYISNE 313-551-5560 T34-769-7308 G16-5%52-4438
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A. Okay. Yeah, Visteon recently bacame an
independant company of Ford I believe legally in
July of thie year, and essentislly what Foxd did was
take al} its components cperations, and, you know, -
separate them into their own énmpany. |

Q. And is Visteon now a separate and
independent company from Ford?

A. Ye#s, they are.

Q. Why did you leave Ford, siz?

A. VWell, I was part of the compopent
cperation, ckay, so I went with Viasteon because
that 's where my job was.

0. All right, And now you are a resident in
Japan working for vieteom.

What's your current job Eor viastecn,
I don't mean details, but what's your title?

A. Okay. I'm manager of Asia Pacific
cuutomgr applicaticna.

Q. - Do you like it?®

A. It'a interssting.

Q. Okay. Let's talk about the spead contrel
system that was placed on the 1552 Lincoln Town Car,
qll right.

Eeﬁnfa 1992, I mean befora you got
involved in developing that speed control system,

EEEEEE : # ExXcRLLgNCR
Teay Laming Grand Bapids

ESQUIRE ia™ imtae i
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did you become aware of the earliﬁr varsicens of
gpeed control that Ford was using in their productae?

A. Yea, I was very [amiliar with the previous
syatem. My first ageignment at Ford in 1979 wam
introducing into production the speed control servo
mechanism that was part of that system.

Q. And are you familiar encugh with that
syatem so that you c¢an deacriba basically how it
gperated and what its benefits were and what if any
pruhiems there were with that aystem?

A. Yes, I can..

Q. And did you have that knowledge in 19 --
in the late 19808 at Ford?

A. Yea, I did.

Q. Are you aware of because of your job at

Ford, are you aware of the reascns why Ford chose to,

develop a new speed control system foxr the 1992
Panther platform?

A. Yaa, I am.

Q. #nd are you famlllar with the benefita of
that new gyatem and how some of thaae.&arliar
problems were solved by the new design?

A. Yas, I am. '

Q. Are you able to explain how the new system

functione?
:::””’ A OF N
——— Troy Lansing Granl Bapide

u Ann Arbo

(oo
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A, Yes, I can.

Q. Can you tell us how, for sxample, it is
activated?

A. Yes, I can.

Q. And can vou tell us how it's deactivated?

A. Yes, I can.

Q. And iz that true of both the old aystem
and the new syatem?

A. Both pystems are very similar as far as
operﬁtian.

Q. Let's talk about the -- let's talk first
about the old syatem.

How you've got something behind you
hers that perhape watching thim video the juror=m can
see a red light behind your head.

What have you got here, Blr?

A. ©Ckay. Thie is a asetup that it can
demonstrate the operation of the pravicus Ford epeed
cnntrﬂi aygtem.

Q. I'va put an axhibit sticker om that setup
and I'm juﬁt going to refer te it as Exkhiblt 4 for
new. | _

Do you have -« can you with refershce
te that system, andLI'm not asking you to do it
right now, but c¢an you with reference to Exhibit 4

% &lgggmmczw

u 248-244-9700 3I7F-237-1337 GLE-436-5200
ESQUIRE" e "l oo
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can you basically wﬁlk us through how the cld, the
earlier version of the speed control that Ford had
on its models, how it functicned, how it worked?

A Yen, I can.

Q. And in addition to that model did you
bring with you any sort of a achematic or cause to
be prepared any kind of a diagram of the circuitry
of the ayatem that may be of assistance in helping
you?

-h. Yea, I have. a schematic of the prior Ford
gystem to help explain how it works. -

Q. There's some papera cn the table.

Can you find that Ford schematic as
part of thoee papers, sir?

A, Yes, thie document.

Q. And what's the exhiblt number on that

R. It is Exhibit No. 2.
Q. And what is the title? _
A. Vacuum Speed Control EyutEm.Echematia.
Q. All right. And behind you I've got moms
blowupe I think of the deocument you just referred
to.

Can fnu turn thn_dﬂcumenﬁ, the board

aver thers that cerresponds with that achematic?

of

ESQUIRE |(awrm wpwomd sibesw
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And I think I put an sxhibit sticker
on that bafore we sﬁartad, and what did I label
that, sgir?

A, T think it'e called Exhibit 2A,

Q. Qkay. Now I've got a pointer here and if
you can, taking care to maka sure that you're not
ebgtructing the video camera and the other lawyers'
visw, 1f you could rcake this peinter and perhaps
etand up or move out of the way, I'd like you with
reference to the sechematlc take us thrgugh this
diagram ao that the jury orients lteelf in the first
inatance on the basic layout of the speed control
system and then we'll go to the model; all right?

A, Ckay.

Q. Let me hand you -- just prese dewn on the

Ted dot.
MR. FEENEY: Can you see the board

- all pight? Do you want it moved?

_ - VIDED'DPEREIDR; I want it more
perpandicular to the camera.
That'e good right there.
MR, FEENEY: Okay. Very gaod.
Q. (BY ME. FBEENEY} MNow let me ask you in the
first inatance, Hr.:Klingler, what 18 a epeed

control aystem?

E Troy Lagsing = Gl

: E ' ~ m-m NTASTTIN GLEASGSI0
SQUIRE puw Moo Arbee  Kalasame
DREFOFITION BERYLIEEM 315-961-5450 T4-7609-7{8 Gl E-552-4448
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A. Okay. A speed control system is something
for customer cnnvenience, and what the aystem domss
la it allows the driver teo set his vehicle at a
fixed speed, okay, and the system will maintain that
spead independant of the driver having to control
it.

a. How long hae Ford been offering vehicles
for male with some form of spéad control?

A. I think the firat Ford apesed control
gystem wae introduced I think soma time in the '&0s.
Q. And have there been improvements and

changes to the getup or the aysﬁem along the way?

A. Yes, I think currently this is probably
the fourth generation speed control system that Foxd
hae had.

Q. How doea the Pord aystem work, and by that
I mean I'm talking about the ayatem that was in
place on vehiclee before the new system waa
develaped?

I mean could you describa with
reference ta Exhibit 2A basically how this worka,
and understand that we're not electrical enginesrs
and I doubt that any member of the juzy will be an
electrical engineer; although posﬂihly they will be,
but gan you in vary brief terms explain how the old

EE&EE RD OF EXCerisNCE
Troy Latring Geand Rapids

41545385300
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speed control aystem worked before you began to
develop a4 new one?

A. Okay. Okay. What speed eontrol deea ia8
essenti;lly it controla the throttle of the engine
which controls the power of the engine which in turn
controle the speed of the wvehicle.

Q. Now thisg what you've got here, it saye
throttle, BExhibit 2A. That deesan't look like any
kind of throttle that I'wve evEr.seen. |

A. Yeah, it'a not a very good plcture. I
think maybe later when we lock at the digplay
there's an actual throtktle in the diaplay sstup.

q- My queation is is it supposed to look like
a throttle?

A. Yen, it is.

q.. Ckay .

A. And to contrel the throttle, okay, vou
need some sort of actuator that can gpen and close

the throttle, and faor the system at this time they

. used what waa called a vacuum actuator.

~ Q. What is that?
A. Okay. A vacuum actuator is a mechaniam
that conaista of a rubber diaphragm, and this is
¢alled the chamber ﬁf the actuator, and what you

would do im by controlling some electric valves you

ABRSCoRD OP EXCEIIGNCE
ESQEUIRE' am ST ST

BEFOSIFIOMN SURVECED 313-961-3350 7M-759-7804 616-55114*33
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could let vacuum in and out of this actwatoyr that
would caupe this diaphragm to move in and out
vpening and closing the throttle,

Q.L Ckay. When you use the term wacuum what
do you mean by wvasuyum? Are ydu talking ahout a
vacuum cleaner?

A. 1 quess aomething aimilar. & vacuum ia a
Negative preasnre. It's like, vou know, asucking in.
To suck in air you have to crmate a vacuum in your
lung;.

. And how doeB air get sucked in or sucked
olt of that chambear under the ﬂid By&ECem? |

A. Okay. In this systam here the vacuum
pource ia the actual engine of the vehicle, okay,
aﬁd vacuum would get introduced into this chamber,
ckay, through a sst of electric valves.

Q. And what would activate those aslectric
valven?

h; The elesctric valves would be activated by
what 18 called the spaed :nnt#ul amplifier which is
the set of control electronica for the speed qontrol
afatem. |

c. And what would activate the amplifier?

A. Ukay. Thﬁ amplifier as far as operation

is controlled by a set of command switchea which for
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the Ford system are on the ateering wheel.

Q. And command awltch on the steering wheel,
would that indicakte on or off?

1.1 Yeah., The steering wheel had I think
three awitches; ons was Dn!oﬂf, the cther one was
get agcal coapgt, and then there waa a repume hutton.

Q. So take us through how a peraocn would
activate the asystem.

A pexacn ia driving along the highway
at 50 miles an hour, He wante to get his spead
control. You take it from thers.

A. Qkay. To engage the speed cantrol system
the driver would firat have te hir the on switch,
okay, and then when he was at his desired speead he

would hit the get button and that would cause the

syatem ko engage.
Q. And would £he set button ther k& tha

device that would send a signal of some kind to the
amplifier that uuqid then in turn signal thege
valvea that are vents that you've got described

there?
A, Yeah, corract. The amplifier then would

by modulating these valves causs the throttle to
move to the carrectlpasition to maintain that

vehicla speed,
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Q. HNow nuppnée gomeane wanted to turn coff the

old aystem, or deactivate it, use a fancy term.
Were there more than cona way that a
driver guuld turn off or deactivate the system?

A. Yeg, Thera's tws ways that the driver
could deactivate the system. One 18 by hirting the
off switch on the atearing wheel. The second means
would ba to hit the brake, tap the brake.

Q. Tap the brake. and what under the <ld
system were the ways that -- how is it that by
tapping the brake you would deactivate the syetem?

A. In the old system, okay, what you have on
your brake pedal, you have an electrical switch,
ckay, and here ig repreaenting the brske lights of
the vehisle, okay.

When you tap the brake what happens
ig thia électrical swi;ch clnnes,.akay. which

connecte the Erake lighte tc the battery woltage,

_ckay, and the speed control amplifier would then

read that aignal and turn the spead control system
off by turning these valvas off.

| Q. Wam that the primary way that was relied
uﬁon under the old design to deactivate the speed
control? ) |

A In a speed control system typically the

EEEEE RECORD OF
e Coand Mapids
e S17.335-73%7 !

A156-456-5300

ESQUIRE o™ 007 e

rE E AR I rsa WY EBERBRBUYTFPPEER 315—951-555“ ?ﬂm'?m ﬁlﬁ‘jmn

12306



10
11
12
13
ia
15
14
17
1a
19
20
21
22
23
24

25

40

operators disengage a spaed control syatem with
their brake.

Q. And if I understocd what you just said,
that aignal if you will to that speed control
amplifier -- why don't you put the light on that --
came from the brake lights coming on?

A That im correct.

{. How were there ntha;.Ways to deactivate
the old aystem?

.A. There are two other means that the apeed
control aystem would deactivate. Ome is if your
vehicle speed dropa below 25 miles an hour, okay,
tha mpmed control ayetem would deactivate itemlf.

a. Just autematically?

A. Autamétically. And the fourth way ia if
your vehicle speed for whatever reason dropa 10
miles below the spes=d that 1t was set at the syetem
will deactivate.

¢. Under tha old system 1f you were lek's say
out west aﬁd climbing a mtesp hill; a steep grade
for a long period of tiwme and you atarted off at seay
55 with the speed control on, were there any
problems with the old syatem?

A, Yas, theré wara problems in that with the

vacuum-hased syatem you depended upen the vacuum ln
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the engine, ckay, as a gource of power for the
actuator to move the throttle in and out, and with
the vacuum systems, due to changes and epgine
technology over the years, there's a situation when
you were climbing hille the engine was running cut
of wvacuum, okay, and there wasn't sufificient power
to pull the throttle in, ckay, and thie would cause
problems in performance of the speed control system.

Q. Was that cne of the prnblemi-that Ford
sought to ealiminate or significantly improve upon
with a new gystem? -

A Yea, that is ons of the key reasons for
the new asystem,

. Now you gave us several different ways
that the syatem could he deactivated, the old
syetam.

Was there a backup aystem, was thare
& rsdundant’' syatem available thﬂﬁ would cause the
system to be deactivated?
' A. Yas. In this system, you know, there was
a redundant ayatem'ﬁn protect against potential
failures of tﬁ; valves or ﬁhe npeeﬂ contral
alectrenice. | |
Q. inﬂ what ﬁaé that backup systam, Mr.

Klingler?
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A. Okay. In this system there was what was
called a mechanical brake dump valve.

0. How 4id that work?

A.‘ Okay. Thia wvalve actually connectad to
the brake pedal, and in order for thia system, ckay,
to cpen the throtktle, okay, you would have to create
a vacuum in this chamber, okay, and te creates a
vacuum in this chamber, okay, this mechanical brake
dump valve would nead to ba closed, and the
cperation of thia wvalve was set up such that 1f you
weren't pushing the brakes thia valve waa closed,
okay.

If you depressed thae hrake it would
ocpen thia mechanical dump valve, okay, which would
not allow vou to oreate a vacuum in this chamber
here.

8¢ what the system did 1s if thia
valve was open regardless of what these valves were
daing Enre, the throttle would always be returned to
ldle,

Q. If -- for examgple, would you show us with
the light whare the brake light fuse im on the bhrake
light circuik?

A. Okay. The brake fuse is right here.

Q. If for pome reason the brake light fusme
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was blown, would that have any effect on the primary
means that you described earlier to deactivate the
spead control aystem?

A. Okay. Yes. Cne of the igsues waa if thie
brake light fuse was blown, ckay, now you can no
longer when yonu depfens the brake tuxn the brake
lights on and bacause of that there's no gignal for
the apeed contrel amplifier to read, okay, so if you
just tap the brakes, ckay, the system would
deactivate.

Q. And did that have anything to do with the
desirability of having a redundant or backup aystem
such as tha ane you've described?

A, Yea. In this system, ckay, 1f you
continue to depresa the brake, okay, it would open
this mechanical brake dump valve, ckay, which would
return the system to a safe mode, return the
thrnttlnlhn:k to ildle.

@. And that would be tzue even though the
brake lights were not working?

A. That im corzect.

G. Now how common was it at least ag of the
late 19808, how common was it for a brake light fuse
to blow; in other uﬁrds, how common was it for

people to losa their brake light?
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A. You know, blowing a brake light fuse is
something that is not uncommon, you know, especially
with people hooking trailers to the cars, wiring the
brake léghtﬁ for the trailers intc the syatem. It
wagn't uncommon to overload tﬁat circult angd blow a
brake light fuse.

Q. By the late 198303, was Ford aware of the
pogelkility that through normal operaticns someone
could blow a brake light fusme, not be aware of it,
and continue £o cperate their vehicle not knowing
that the brake lights+wura not operaticnal?

A. That is something that could occour.

Q. and did that knnwledge-have anything at
all te do with Ford's desire to have a backup or
redundant aystem available to daactivate the speed
control?

A. Yea, that is one of the primary reasona

'for the mechanical khrake dump valve.

Q. Now what was wrong with, and I don't mean
that ir a pejorative, but how did the system as &
designﬁr, how could you see ways to improve this
system that you've ju&t described, both with respect
to activatiﬁg it and with rsspect to deactivating
T3 '

A. ©Okay. Yeak, cne of the lassues with the

CE
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situation we juast talked about where tha brake light
fuse was blown, if you were going down the road with
the speed control system engaged, okay, iff yeu tap
the bra%n, ckay, and you didn't slow the vehicle
dovwn 10 milea below the set apeed, ckay, and then
you took your foot off the brake, the system would
reengage itself.

Q. Rutomatically?

A. Automatiecally.

Q. Did you want to try to do scmething about
that?

A. That was an area that we wantad to improve
upon wheh we desigmed the naw aystem.

Q. And what you've just desecribed, was that
juet a limitation of this mechanical brake dump
valve?

L, That wag a limitation of ths gystam
desaign.

Q. And were thers other areas that you felt
could be improved with a new system desmign?

A. Ymsa. One of our goals was tc improve the
reliability of the overall apeed contral aystem.

Yeu know, with tha vacuum syatem the asyetem is gquite
cumplicated.with m&ﬁy paparate componsants and vacuum

hogee and loks of wiring.
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Q. And what was the problem with that sort of
complexity?

A. Typically the more parts you have in the
Eystem,=the mere potential problemm you hawve.

Q. By the way, I didn'ﬁ ask you this, but is
there any federal metor wehicle safebty requirement
that pertains to the brake light circuit itself?

A. There iz a federal motor requiremsnt that
says that the brake lighta must always ke
operatijonal, ckay. |

That's true whether yau have your
ignition on or when your ignition is off in the
vehicle.

g. And looking at this schematlc docea the
schematic show to an engineer such as yourself, not
me, but te an engineer such as youraslf, domss thias
sechemaric show how that Federal Motor Vehicle Safaty
Standard would be complied with in this particular
syatem?

A. Yse. If you look at the achematic, okay,
if you lack at the brake light circuit, ckay, it
gets ite power directly from the battery.

Q. I notice you just -- the light juat went

paat somsthing called a H plus. -

Is this what you got on the

%
|

Grand

GL6-456-6200

ESQUIRE ow  Awkter . Seloswoo

DIPBLIITIOM ALEYICEY 313.941-558D T34-769-TH8 B16-552-4438

§




LT B - ]

10
11
12
13
14
15
15
17
18
1%
20

21

22
21
24

25

27

schematice, sir, a B plus, no one would give you an
A for this?

A. Correct.

; Typlcally battery voltage ias
designated with a B plus.

Q. So the circult ia wired direectly to the
battery and shown theré on the diagram?

A. That 1is correct.

d. Why don't you go ahead and put poater
Exhikit 3A on the beard and then after we describe
that we'll lack at the model that you have with you.

Now we put on the eagel Exhibit 3A.
This 18 entitled Simplified Speed Contral Systam
Schematic.

What is this, Mr. Klingler?

A. This im a schematic to axplain the
operation of Ford's current speed control system.

+ And ie thias a schematic that pertains to
the system that was placed in the 1992 Linccln Town
Cars and the Grand Margquis and the Crown Vica?

A. Yes, it is.

D. And did you design and develop this
syatem?

A.  Yeah, I uﬁs the amgin:ﬁring supervisor

responsible for the deasign of thia aysten.
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Q. So your team, this team that you
supervised, designed this syatem that's on the
board?

A. Yes, that is true,

Q. Okay. Now we've heard about how the old
symtem functions, soc some of this terminology is
familiar to us, but let's just go back and do it the
game way.

_ fan you tall us in the firat place
what was the basic difference haﬁwuen the ayatem
that was placed on -—*that you cdeaigned on the '52
Town Car and the cld, the vacuum system?

lh. Okay. Yeah, unﬁ of the cbjectivea of the
new aystem was to design a system that wam nat
dependent upon the engine vecuum, ckay, sc we needed
another power souzrce ta be able open and shut the
throttle and fﬁr that systam -- for this system
there is an alectric mobor.

In fact, it wae called a stepper
motor thak was the power source.

{). Why don't you go ahead and do you have a
pen, Mr. Xlingler, if you dbn‘t I've got one, but
why don't you just writa in there, in that box,
atapper motor. |

I think there's nothing in the box,
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Just eo that wa know what that ims.

Gkay} Now you said, I interrupted
you, you said you needsd a power source for the
ayatem Pecauae you weren't going to rely upon the
engine aa that power scurce or a vacuum creatasd by
the sngine and you said the steppar motor.

Could you go ahead and explain what
you mean by that.

A, Yealh, the stepper motcr runs off of the
electrie syetem in the vehicle, so0 1t uaes the
slectrical power from the battery and the alternator
gystem as its power sourca. |

Q. Mr. Klingler, were theare other significant
differences batween the syatem you demigned and the
earlisr systmm?

A. You know, the other diffarences was that
thia was a much simpler aystem. You know, thafo was
epsantially one place that replaced many ssparate
compenente in the prior system.

' Q. I see that you have on the drawing there
scmething called a microcomputer. I den't remember

gesing that on the earlier schematic.

What is the significance of that box,

Bir, what'as that all abhout?
A Okay. Thia box here rapresents the
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control electronicae. for thia speed control ayatem,
okKay, and the microcomputer here is, yaﬁ know,
really the brains of the aystem, the thing that
contreols the cperation of the spesd contrcl aystem,

Q. Waa there a micracuméuter on boaregd the
earliar models with the wvacuum aystem?

A. The vacuum esystem was older technology.
It had alectronice, but it had what was called
analgg electronic contrel.

Q. Let's talk about how the simplified speead
centrol ayatem, how tﬁat would ba actilvated in
actual operatign, and we'll go through the steps of
that and we can =xplain that.

Once again we'll have ocux driver
driving down the highway, 50 miles an hour. HNow he

wante to activate his speed ceontrol on his 19%2

Lincoln Town C'ar. What does he do?

A. Okay.

Q. How doea it work on the drawing?

A. Okay. Very eimilar, he would hit on and
gat buttons and for this system what would happen
1s, okay, first of all there's a clutch mechaniem
hesra, okay, and this clutch mecﬁanism, what it does
is mechanically cnnﬁuct Or disconnact a spocl, ckay.

from a gear train assembly,
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Q. A spool iz like what?

A. Like a th?eaded spoel, ckay, and the Bpool
had a cable that you could wind up on it, so¢ by the
spool rotating back.and forth, ckay, it would open
and shut the throttle.

Q. So he hits the on button, the command
switch that says on, and that sends a signal to
the -- to what?

A. Yeah, there's twe thinga that happen here
ia, okay, the microcomputer gets the con command. He
senda esignals t¢ the stepper motor, okay, to stazt
turning to open the throttle, nkay. but simultaneous
with that he gands a mignal to turn the slastric
clutch on to engage the spocl to the drive train.

Q. And the net effect of those commands is
what?

A. Okay. Is for tha spool to turn and open

the throttle.

Q. And it opens it and keeps it in the
gelected poaiticon?
A. That. ia correct.
Q. Okay. MNow let's talk about deactivating
the syatem, . |
The ﬁew system that you cesigned, how
would a drivér deactivate that system?
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A. Ckay. Very similar Lo the prior syatem,
again he could hit the off switch to deactivate it
or tap the brake to deactivate it,

Q. Now from the driver's standpoint he's
baaically deing or shata baaicélly doing the aame
thing that they 4did on the old system, but from a
deaign or enginesrina standpoint was the system the
game in the way it reagked to ﬁhat driver input?

_1. Ckay. In this eystem, okay, what would
happen, again, you know, scmawhat similar to the
prior system, when yol tap the brake, okay, you
would turn the brake lights on.

The control electronica, okay, would

read that the brake lights are on and 1t would do

two things; one, it would send a eignal to the motor

to turn backwardes to st the throttle, ckay, and &s
a redundant mechaniem t¢ make Bure the throttle
returnaed back ta.ita idle position, it would turn
the power off, okay, with a solid atate gwitch to
the electric clutch assembly.

. 5o the system that you designed by tapping
the brakes, from a primary ltanﬂpaiﬁt thers ware two
separate gignals that were sent, either one of which
deactivated the syaﬁnm?

&, That is correct.
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Q. One went to the stepper motor and
basically it =maid -- well, you said -- what did ycu
say the commmnd was to hit?

A. The command was to cause the stepper motor
to twrn backwards to closs the throttle.

Q. And alzo there was a separate aignal thakt
went to the clutch that atopped any power going to -
the clutch mechanism?

A. That is correct.

Q. Would either one of those e sufficient to
deactivate the syatem?

A. Yes, they would,

Q. And did both of thosgs depend upuﬁ the
driver tapping the brakes?

A. That was the input to the electronics to
cause those twa actlons to octcur.

Q. And if the driver simply bhit the off
button was it the msame signal that you've jusat .
described or was it a different signal?

A. Correst. If the driver hit the off button
again the microcomputer would Su-thn game two
auﬁinnn'with tha stepper motor and tha clutch power.

Q. Okay. Now were there sany other ﬁiya to
déactivate the systém?

A. Yag, there was.
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There was a redundant sgyatem called a
deactivation awitch, okay, and with the deactivaticn
awitch also controlled power to this cluteh
asgembly. ‘

Q. Let's talk about the deactivation swikch
in just in a minute, but you menticned this business
on the old system that if for some reasonm the speed
of the vehicle dropped more than -- or dropped below
25 m;lel an hour you could not command speed
contrel.

A. Correct. !;ah, thia system had similar
shutoff modes, ckay. IE the Bpeed dropped below 25
miles an hour, the aystem would disengage. Also if
the vehicle speed for whatever reason dropped 10
miles balow the aset speed the syetem would
dissngage.

Q. Ckay. From & performance standpoint, was
this Hyﬁtem an improvement cver the cld system in
terms of mainﬁaining a conetant Epﬁed.un a grade?

A.  Yes, it wae mch improved. It eliminated

thea problem of the vacuum limitation that occurred

4n the prior system.

Q. Now let's talk abour the so-called the

deactivation ﬂwitch.l

Whe supplied the deactivation switch
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for the apeed contrel afstem that you just
describad?

A. This deactivation switch is supplied by
Teaxas Iqstrumantﬂ.

Q. And what waa the purpose of the
deactivation awitech?

A, Ckay. The purposa of the deactivatrion
ewitchh was to provide a redundant means to
daacpi?ate the opeed contrel asystem whan you applied
the brake.

Q. Redundant m;anz backup or secondary or
addirional?

A. That is correct.

Q.  All right. HNow why don't you go ahead and
tell uwy how that redundant backup system to
deactivate the speed can.tr:nl- worked .

A. Okay. Tha deactivation switch im a

preagura controlled switch and this switch went into

' the brake hydraulic system, and in the brake

hydraulic system when you aren't applying the brake,
okay, your hydraulic preasure is essantially zero
and then as you apply- the brakes it causes the brake
hydraulic pressure to increase.

Q. Hydrluliclpreasuru, hydraulic 15 a

refarence to hydraulic fluid?
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A. That is correct.

Q. And just again ec that some people may not
understand this, but a brake system will cperate
with brake lines with fluid in the lines?

A, That. is correct.

Q. And the pressure of the liquid inmide
theae lines will vary depending upoen whether you are
applyirg the kbrakes?

A, Correct.

Q. And hew did the variance in pressure of
the fluid, how did thae then tia inte thia switch?

I thought the a2witch was an electrical switeh.

A. Okay. Yes, it is an electrical awitch,
and what this awiteh would do wae when there was low
pressure in the brake hydraulic eystem, okay, the
ewitch contacta would be closed, okay, so you could
get an electrical connection through them, and than
aa.the preasaure increapad to & certain ast lavel,
ckay, tha contacts would opsn.

Q. Dressure would increase to that set level
how?

A. By the driver applying the brakes.

a. And when you say the contacts would open,
whak would the effeét be of thoae contacts opening?

A. Okay. What would bappen ie if you look at

% RECORD OF
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this, this ia our clutch assembly, okay, and the
power ia provided to thia clutch through this
deactivation switch, okay, which connects back to
the battery, ckay, so when you applied the brakes
and the switch contact 1a open 1r would remove
voltage power from the c¢lutch causing the throttle
to return to idle, you know, ilndependent of what the
stapper motor syatem was being requested ta do.

_q. 8o tie clutch was wired directly to the
battery; is that right?

A. ¥Yeg, it is wired, cokay, to the hattery
through the deactivation switch through a brake
light fuse.

Q. And how did thie backup eystem -- strike
that.

Would the backup ayatem work if in
our earlier axample somecns had through ﬁdding a
rrailer or Jjust normal operation, if that permson'as
brake light fuse had blown sc that they dida‘'t have
brake lights, how would -- would thias system work in
spite of the fact that that person had nc brake
1ight? '

A. If you look at this syatem, olay, if the
brake light fuse is blown, ckay, we eliminate the

electrical connecticn from the battery to the

E aF ;
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switch, ckay, so there's no power to the clutch.
Sc if you blow the hrake light fusme
in this system it bmcomes inoperative,

Q. So that's different from, the asyatem that
you've designed was differentlfrum the sarlier
syetem where if you had a brake light fuse you could
9till activate the speed control?

A. Yea. Yes, this system, okay, was an
lmprovement over the prior system.

Q. Why was this then a backup to the primary.
means of deactivating the ayatem; what was it
backing up?

A, Okay. What this switch does 18 it's
intended toc insure that the system always remains
safe, okay, in case one of the other components in
the system may Fail.

Q. Such asa what, what are the components?

A, Okay. For example, if somathing happened
to your bhrake light switch; gkay, such that when you

. press the brake, ckay, it did not turn the brake

lights on, ckay, you could ati]ll dissngage the
syetem thrnugﬁ the deactivation awitch.

c. S50 you could have a situation where tha
brake light fuse isﬁ't blown, but let's say the

brake light switch is inoperative for some reascn,

== A —
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would thia system back up the system and upon a
brake application shut down the speed control?

A. Yes, it would.

Q.‘ What other potenktial failures ox
inoperative compoments, I mean what other aystem
failurea might ccour that this syatem was backling
up?

A, Okay. Aneother syatem is the control
electronica, the microcomputer. itsslf. For some
reascn, you know, it ocould fail, okay, you knew,
commanding the throttle to gtay open and by applying
the brakes, ckay, this system is designed, ckay,
such that 1t will remove power from this clutch,
returning the throtrcle back te idle, you khow,
regardless of what this microcomputer may'be
coemmanding the motor to do.

a. What about the -- aty potential failure in
this clutch polid state switeh, if that failled, is
it a backup for that?

A. Yes, if for some reason this glutch sgwitch
got stuck on, ckay, this deactivator switch will
also lnsurm tﬁat the clutch im dgﬁctiVItad whan you
apply the Drake. |

Q. If ynu'haﬁ one word to identify as the

pu:pnsi of the deactivatlon ewitch in the speed

A
E Trey Lanslng Gmmd Rapids

ESQUIRE" i 0o e

DEP&3IYION SERVICESR 3139615580 734-765-TADK 616-552-4438




- T ¥ T S P A, K

10
11
12
13
14
15
16
17
18
18
24
21
22
23
24

25

40

control ayatem, if you could choose one word and
only cne word for the purpose for that awitch what
would it bev
R.~ Ia to improve the aafgty of the syatem.
Q. And can you still deactivate the syatem
without the switch?
A. Yeg. The system would cperate correctly
without this ewicch in the syaten.
¢. ©Now let's just -- let's take a break now
for just a minute and we're going to reset up and
I'm just going to have you go through the model ao
that we can just step through the model and explain
with use of the resl parts how tha vacuum syatamn
worked, and do you have a means with some device
there of showing us, I know thizs is nct a modal of
the new system, but do you have a meane of kind of
showing us how the new system functiona?
A. Yes, we have.a setup that can ahow how the
new system ﬁlﬁa functions. |
MR. FEENEY: OCkay. With everyone'a
permisaion we'll just go wff the record now and
wa'l]l reset up 80 the camara can be mavad s0 we can
fee thelmudel. _
| ?IDEﬁ OPERATOR: We are going off the
record., The time is i0:16 hours.
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(Brief recens. )
VIDEG OPERATOR: We are back on the
record.
Q. (BY MR. FEENEY) Okay. Mr. Klingler --
VIDED QPFERATOR: Excuse wme, The time
im 1G:31,
Pleage continue.
MR. FEENEY: Thank you.

Q. (BY MR, FEENEY) Mr. Klingler, we tock a
few minutesa and got recrganized here so that the
video hopefully will -pick up this rl;undel that you
arranged to have here today.

By the way, did you bring this back
with you on the plane from Japan?

A. No, I didn't fortunately.

Q. It locke like it wouldn't fit into the
carry-on sectlen,

A. Yea, I think it would ba very difficult.

Q. We made arrangsments to get this over here

.far ybu?

A. Yaa, you did.

Q. Mr, Klingier, I put back up on the modsl
the diagram Exhibit 2a, the vacuum speed cnqtrol
ayatem achematricq, jﬁst Eo reorient what we're

talking about, again just for purposes of the record
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could you indicate to the jury what this meodel
repregencs, is representative 6£7

A, Ckay. This model here 18 represantative
of this;vacuum speed control system, and maybe just
Lo point out where thes similaf componenks are.

Q. Let's do that, but the vacuum system was
Ehe old system, the cne that you were improving and
redeveioping for the 'S2 Town Car?

A. fhat is correct.

Q. Okay. Why don't you go ahead and peoint
out how the parts, the little boxes and aquares and
clroclea on the diagram, how that kind of all relates
to the model, the real McCoy so to speak?y

A. Okay. Firet of all, on the schematic we
had tha throttle, cokay, and in our display this ia a
real throttle.

2. G0 slowly soc that we can.ba sure and pick
this up. I mean, if you'll indicate where the
throttle ia again.

A. OQkay. ©n the schematic this was the
picture of our throttle. In the dieplay, okay, thia
13 a real throttle system.

Q. Okay.

A. -And this is a syatem that cnntrnis the

powver of the engine by opening and closing the

; » ME-244.9700  SI7-A37-TAST 1645
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threeele,

Q. Now is that a acale model or is that the
resn]l thing that you'd find in &, for example, a Town
Car thnF had been made before 19527

| A. Thie ie a real part‘frnm a vehicle,

Q. All right. Go¢ ahead.

A. Okay. Then for cur epeed control servo
actuator, this is that actual component, okay.
and --

Q. And the purpaose of that, you explainsd
this, but that's baeically where the air is sucked
out and that causes tha throttle linkage to move?

A. Correct.

What happens is you can sae tha speed
control eervo is connected to the throttle via a
cahle.

Q. And yvou'wve used the term servo a couple of
times. |

That's Just a fancy word for motor;
ijen't 1ik?

I}. Yaah, for motor, yes.

a. Okay.

A. 8o, you knhew, the way the lyltem.dparates.
okay, again as the ;ﬁcuum is applied to this chamber
hers, ckay, which causes this diaphragm to move,

: ~ Z4B-469700  SI7-S97-TIST GLG-4DG6300 - -
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ckay, which pulls the cable cpening the throttle.

0. 2ll right. What =lpe ims part of the
model?

A._ Okay. We had the g2peed control amplifier,
ckay, and thie is an actual spﬁed control amplifier
in our display.

Q. Okay.

A; Okay. We're showing brake lights.

Q. Right.

A. Okay. And we have actual brake lights on
cur model. "

Q. All right.

A. Okay. The =lectric scleancid mesembly
2hown on the achematic are actually contained inaide
the servo mechaniam, ockay.

We also, we have the brake syatam,
okay, and so on our schematic we had the brake llght
switch, okay, which is on our brake syatem, this
prart heare,

0. Now that's a real brake?

A. Correck. This is & Yeal brake asseambly.

Q. Qkay .

A. From a vehicle,

The éther part, ckay, was our

/|
mechanical hrake dump valve.
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Q. That was the backup or redundant system con
the old versicn of this?

A, That 18 correct, ockay, and again it ia
mnunted‘un our brake assembly.

Q. okay.

A. Ckay. And to make the aystam work in
plé.ce of a battery, okay, we have electric power
supply, and in place of an engine to create wvacuum
we have a vacuum pump. |

Q. Ckay. Are you able to actually cperate
thie model to demonstrate how the old wacuum apeed
control eystem worked?

A, Yas, we can.

Q. Dka?. Let's takzs the dlagram down and why
don't you etep us through that and show the jury how
this model simulates how the old system actually
worked.

A. Okay. Also on the display we have the
command awitch is -for the speed conkrol amyatem.
Again, in a vehicle the awitches would ke mounted on
the ateering wheel, okay, but these are the con/off
switch, the set accel, ths coast and the resume
switches.

Q. Now you dﬁn't have an engine here so you

duqft an accelarator. You mentioned that you had a

EEEEE A Ricop. of ExcrLiencs
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vacuum pump.
What tzkea the place of the eangine --
or actelerator, let me put it that way?

A. = One of the signals tpat is Tequired for
the speed control syatem to operate im & vshicle
speed signal, okay, 30 to provide a vehicle speed
signal what wa do have here iz an actual speed
sensor from a wvehicle, okay, but to drive that
senscr, okay, we have an electric motor which r=ally
takas the place of the vehicle, okay, &0 we have a
aetup here which we c;n by cranking thie dial, we
can change the speed of this electric motor that'a
driving the speed sensor, okay, which causes the
apeed =ignal being provided to the speed control
electronics te change, gnd theti wa can alsc read
that on an instrument cluater1th=t we have.

Q. - Would you tell us first, and peint to the
varjous parts for the video record, wculd you tell
us what you're golng to do to activate the system,
then I wﬁnt you to go ahead and activate the syatem
desgeribing and narrating what you'rs doing e¢ that
the videc record can be made of what you're deldng.

| o firat go ahead and tell us what
you'ra going to do fu activate the system.

A. Okay. Well, the firar thing will be to

Sz feeelmas
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turn the ignition on, okay, and then spsed control
will only werk if the wvehicle speed is akove 25
miles an hour, okay.

‘ So I wlill adjust thise diazl to get cur
vehicle apeed up to 50, 60 miiea an hour, ckay, and
then to engage the system, okay, like an cpexator
would in a car, I will kit the on switch, then I
will hit the set awitch, and what you will sea the
system do i3 you will sae the speed contzol eystem
ungnéﬂ. and you will see this throttle mowve, okay,
to repreasanrc the apeeh contrel aystem taking over

control &f the vehicle epeed.

Q. Would you put the yardstick on the

puaitioﬁ that the throttle is in right now just so

the people that might be ﬁiawing thiz, the jury, e«an
mee, and the pecple viewing the video can se=, and
then would yeu indicate to us where that throttle is
going to move to on the video?

A. Ckay. Right now, okay, thia throttle is
in the closed positiem or idle position, okay. When
the speed control system activates you will see it
ﬁnva partially open, so you will see this macha;ism
here move,

Q. Okay. Hr; Klingler, why.dnn't youi ge
ahead and do what you sald you were going to de.

¥ S
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A. ﬂkﬁy.

0. Now I hear a noise.

A. That's our wacuum pump running and agaln
our vacuum pump is replacing the engine to provide
the vacuum source far the system.

Q. All right. Make sure ydu keep your voice
up 80 the reporter can record what you're saying.
All right.

S0 you turn that an, the sngine is
running. What do you Go next?

A. Ckay. Next thing I will do is turn the
ignition on, ockay, and then I will get our vehicle
ppead up to S50 mileas an hour as you can ses on our
gpeedometar hers, |

Q. Okay.

A, QOkay. And now I will engage the syatam,
okay, 80 I will hit the on awitch, ckay. and than I
will hikt the met switch, and the thing to watch
again 13 the movement of the throttle here.’ |

Q. S0 let'ns jﬁst make sure we gzt a clops-up
of the throttle so that the reporter can mese thia.

- Okay. .60 ahead and hit tie set
awitch. _ | _

A. ©Qkay. I'll reach over here and hit the
aet gwitch, ckay, and you should see the throttle
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open.
Q. Okay. Cruise control is en?
A, Correct.
0. Now how do you deactivate this?

A, Ckay. There are several ways to
deactivate it. WKe could hit, ckay, the off switch,
ckay, and I will do that now and again the thing to
watch is the throttle mechanism zeturning back to
itm idle position.

Q. All right. Go ahead and do that. Okay.

A, The system ;a disangagad;

Q. How why don't you reset it, am show us
another way to deactivatea the aystem. '

A, Okay. Alternate means to deactivates the
gyetem will be to tap the brake which will cause the

brake- lighta to turn on, okay, 80 I will go ahead

and do that.
Q. " Go ahead apnd do ic.
A. Qkay.

Q. And if we look at thas throttle it's
returned to the -- |

A. Tha idle position.

Q. -- the idle position?

A. That is éérruct.

Q. Qkay. Any other way to deactivate the

= o
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syatem? Lat me put it thims way:
What if you wanted to deactivate the
redundant backup eystem, how would you do that?

h.l Okay. ©One of the things we can do hare is
we have an actual brake fuse in the system, okay, so
can aimilate that fuse pelng blown hy ramoving that
fuse from the asyaten.

Q. And Jjust to recall, one of the
considerations under the old system was how do you
provide‘a backup means of deactivating the system if
the hrake light fuse was blown?-

A. That is corract.

Q. Kow under the new system that wae in the
192 Town Car you solved that problem a diffarent

- way?

A, Corzect.

Q. And we talked about that.

Why don't you go ahead though and
take that fuse ogut to aimilate a blown brake fuae:

A. Ckay. Removed tha fuse.

Q. Ckay. Now why don't you just tap the
brakes to show us what happens with the lights?

A. Ckay. No hFake lights.

Q.. Ckay. Anﬂ with no brake lights you

cannot -- can you deactivate the system with no

= 2482445700 5175377337 616-456-6300

ESQUIRE o™ w? e

DLPOGIITION SBELVICED 315.961-5560 TH-T59-7004 6155524438

Tray Lansing Crand Rapide

ERO2-22%-1 13337




14

11

12

13

14

15
le
17
18
15
20
a1
21
23
24

as

51

brake lights relying en the primary means of
deactivating, the old syatem?

A, Okay. In the old ayatem relying on the
primary means, no, you cannot by tapping the brake
deactivate the aystem. .

Q. ©o ahead and gset the cruise control sc
it's on. |

A. Okay. We got it on, okay, and then I'l]
reach that and again the thing to watch is the
thrnﬁtlu. okay, and you can sea that it opened.

Q. All right.

A. ckay. So speed control 1s now controlling
the spaed of the vehicle.

Q. And you've got no brake light function?

A, Corract.

Q. 2nd why don't you go ahead and tap the
brakes and a=e what happena?

A. Ckay. oOkay. I tapped the braka.

Q. | Lat's ﬁake a look gt_tha throttle setting.

Ia it still in the open position?

A. The throttle is still open.

Q. Bo hf tapping the brakes with ﬁc brake
light function you've been unabla to deactivata the

ayetem?
A. That 18 corr=ct.
== Alcono B
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Q. Ckay. Now I want you to go ahead and rely
on the backup or the redundant system to deactivate
the syatem.

A. Okay. If I push and hold the brake pedal
down, what it is doing is npening the vacuum dump
valve, okay, and that allowed the servo aystem to
raturn the throttle back to ita idle pomition.

Q. Ckay. And that's basically the old
ayatem?

-A. That is the old system.

Q. All right. ‘an you have some additicnal
devices here.

Are they helpful in explaining, using
this medel, are they helpful in explaining how the
new gystem worksa?

A. Yes, I can. I guees just to show cne
additional thing hera.

Q. All right. Go ahead,

A. Okay. One of the =~ the iasue with the
system, ckay, with the blown brake fuses was that if
I let back off the brake, okay, the= system should
have ruengage&.

Let's try that again.

'q. Okay . Ynﬁ'vt got it engaged?

A. I'vea got it engaged.

EE%EE OF e
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Q. No brake light function.

A. Qkay. S¢ I hit the brakes, return the
throttle back to idle, okay, but if I let back off
the brake, the throttle would ocpen again.

Q. and were you peeking to improve upon that
as part of --

A. That is one of the functions that we
wanted.ta improve with the new gyatem.

Q. By the way, did you work with a bunch of
suppliers in coming up with this speed control
systemn? ‘

A. You Enuw, smuppliers, there waa a lcot of
suppliers involved in the individual components that
they provided.

Q. All right. And did you, gygenerally
apeaking, did you discuss with your suppiiersm the
old syatem and how it functioned and the circuitry
and what you were tryying to improve upont

A. You know, maybe in general terms we would
hava had those diacusseions.

C. oOkay. Now let's go on with this new --

" with this additional device.

Why don't you turn that off..
What'a the buzz?

A. That's the motor that drives the apeed

== A o
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eenscr 18 still on becauae of thie power supply is
cn here.

Q. Ckay. Why don't you turn that off for
juat a minute so ybu gan tell us what you're going
to do. |

A. Okay.

Q. A1l right.

A. The first thing maybe we ¢an just taks a
lock at 1e this is the new speed control system thak
we talked ahbout with thﬁt}tepper motor, and If1l
open it up here so ynﬁ c;n get a look at again the
various pilaces.

* B Let me put the diagvam, Bxhibit 3A, up now
and you mentiorned that, you told us sarlier that the
stepper motor became the principal source of power
for the actuater; is that right?

A. That is correckt.

Q.. - Okay. HNow what you're showing ua iz that
motor?

A. That is corract.

Okay. In our schematic, okay, we had
the stepper mator, okay, which in the actual part is
this piece right here. We had the gear train
asaembly, okay, which again you can see in these

pieces, ckay, and we had the magnetic clutch, okay,

== A Rocong o Bt
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which in our assenbly i= this piece, and then the

spool, okay, that the cable wrapped around to opan

"and shut the throttle -- I'll pick this up -- is

thia pigce here in our asssmbly,

4. And what you've got there, and I should
probably luat for identification purposes, let's put
an exhibit sticker on that plece and we'll call this
Exhibit 5.

{Marked [or identificaticn Deposition
Exhibit No. 5.}

q. Thie i\ an ;ctu;l motor and actually it's
the actuator, it'se neot juat the motor, it's the
magnetic clutch and the apoocl as well?

" A. Correck.

0. And thism weuld e from a vehicle that 1ike
the Linceln Town Car that had this speed contrel
system?

A. That is correct.

0. Okay.

A. Also we have here, ckay, this is the

contrel elsctrenics that contains the microcomputer,

okay, and for this system this alao wns'tha cover of

our actuator. assembly, Bo these two pisces go

‘together to form the speed control system.

0. Okay. Well, that's interssting. I mean

OF
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if you look at the diagram you've got twoe separate
boxes basically drawn there an the diagram.

Could you point to those with your
yardstigk?

A. Qkay. Thia box hare.waa the actuator
assembly, ockay, and then this box here was the
control electronica, okay, which form the ﬂaﬁar of
our aszembly.

Q. Eo actually they fit right together?

PA. Correct.

Q. HNow you described the microcomputer as the
braina of the operation, s¢ to apeak?

A. That Ir cormect.

Q. What do you mean by that?

Would you cpen it up apd ghow on the
camera what that thing looke like.
Why do you ecall that the braing?

A. Thie thing is -- I don't know how well you
can see thia, ckay, bat theee are tha contral
aleccronice, okay, and this microcomputer is
actually one of these chips. It's this chip here on
thim clrocult board is the actual micropracessor in
this ﬁyatem. _

Q. And basically what does thie thing do?

A Well, it executes a computer program that

EEEEEE op ExcBi1nce
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performas the speed control function.

Q. And in doing that is it communicating then
with the other parta cf the system?

A. That ls correct. There im -- what the
computer doeg is it'a able to read variecusg aignals
coming into the gystem, okay, like the brake lights
being on, it can read that eignal. Other eignals
would be like rhe command switches that are on the
ateering wheel.

Q. Now doeg this partizular aysetem heras, I
mean this brein, dosa 'this have anything to do with
the npe;atian.uf that deactivation switch thac TI
suppli=d?

A. No, it does not. They are independent
Bystams .

Q. Okay. HNow let'a go aﬁaad, and what alee
have you hrought with you here, what else have you
got?

A. Okay. We do have a sstup that can show
just the opsration of this current speed control
sysiem,

Q. Can you show how lt's deactivated?

A. Yeg, we can.

Q. all right: What have you got here? Tell

ua what this centrol panel is.

=
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A I quewa thia 1s somewhat of a less fancy
gystem than the metup that we had for.the Current
apeed conktrol eysetem.

. Again, this is a box, okay, that can
galmulate the various inputs of the system, the
cammand swiltch inputs. It has a button to simulate
the brake light awitch. It has another button to
simulate the deactivator switch. It has aome
electronica inmide that can provide a apeed signal
to our speed control system that I can changs by
chgnging this dial right here.

Q. And using that panel with some of the
other parts that you have here, can you =imulate the
activation and the deactivation of ths speed control
gysbtem that waa in the '92 Town Car?

A. Yap, I =an.

Q. OCkay. Why don't you go ahead and do the
same, do that far that ﬁyatnm th:n;

A. Okay. The thing to focus on in this
syatem, okay, will be this spool moving, okay., and
in the mystem as the spocl rotates t_:lm:]miu, okay,

' thera would be & cable comnectaed to it that would

wrap around the spcol, okay, and by rotating the
spcol back and furth, okay, moving the cable in and

out it would open and shut the throttle.

ﬁ. A Reconp o Excmaence

Tooy Lanalreg Gl Rapids

. E S Q UI R E“' w ﬂa;:wﬂw 164566300

DIFEDSITION SUXVICES 313-961-3560 7347607804 6165524434




10
11
12
13
14
15
16
17
1B
159
20
21
22
23
24
25

53

2. Okay. And you can demconstrate, just go

back to the diigram arnid relate that to the diagram.
Tha speool that you're talking about
is Hhura? .

a. This would be the spool here, ckay, and
there's a wire cable that's wrapped around the
gpool, ckay, so agaln, okay. as the stepper motor
roctates it rotates this spoel through the gear train
and clutch aggsembly cauaing the thruttle to open and
shut. '

Q. Now for purﬁuses of what we have hare
today, we don't hava a wire and we don't have a
throttle?

AL That is cerrect.

Q. Okay. But we will aee thie spcol move as
you give it commands from the panal?

A, That is &qrrect.

Q.;' And that will elther activate or
deactivats the throttle?

A. | That i correct.

0. Arnd we have a steppar motor hare and we
alsc have the microcomputer?

A. That's correct.

Q. Rll right; Now do we have a deactivation
switch?

‘— AR or E .
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A. We have a switeh in thils box that
aimulates the deactivator switch.

Q. All right. Go ahead and show us how this
tﬁing workes.

A.- Okﬁy. Power on.

Okay. So what I will do again I will
turn the aystem un,-ukay, with the on switeh, okay,
and next I will hit the set switch and again the
thing to watch is the movement of the gpeol. I seem
to hﬁve -- thers we go.

Q. Let's go back.
A. ﬂkéy. Lat'a go back and do that again,
okay.

Okay. So I will come aver, T will
hit the on button to engage the system.

Q- That's the sama thing as if you were
hiceing the.an buttan on the steering wheel?

.1- ) That is coxrrect.

q.l Okay.

A. Okay. And then again I'va set thevpignal

for the gpead ssnscr such that it's 50, &0 miles an

hnﬁr, and now I will <ome over and hit the set
button, ckay, and what you msaw was thia output spocl
rotating which would open the throttle to the

peeition to malntain that apeed.

— Huﬂgggﬂ;ggﬁjgﬂkgﬁm
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Q. 8o now going back to the diagram the
Stepper motor has engaged this spocl, it's rotated,
and now the throtkle bedy ig left in the open
poaitiug?

A,  Yem.

Q. Whatever the gelected speed ig?

A. That is correct.

0. Ckay. Now would you show us hew you would
deactivate the aystem?

A. Okay.

Q. What hnppen; when you deactivate it?

A. If the systedn 1s deactivated by tapping
the brake, okay, and using the brake light switeh,
what hoppens ig two things, ias firat the
microcomputer, -c:lr.ny, will command the ateppar motor
to drive backwards toc return the throttle back to
ldle, okay, and then after a short delay ir will
turm power uff to this clutch, okay, providing a
recdundant means for the throttle to return back to
idla.

@. ° All right. And can ycu demonstrate that
ualing this equipmanc?

A. Yas, I c:an.l

Q. Okay. Go ahead and do that.

A. Okay. 1'll reach over and this red button

% A RECORD oF Excaiisnce
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here aimulates the hrake switch, okay, and if you
watched very closely you saw the spool return back
to itm idle position somewhat alowly.

Q. Hell, we heard a noise.

| Was that associated with the
movemant ?

A. The last nolisa, ckay. that you heard, the
clicking, vas the clutch belng disengaged.

8c do we want to try that one more
timgf

Q. Yeah, why d;n't you do that again.

8¢ the apoel will move hack, the
clutch will be disengaged, but the motor will alsc
ba turned off or returned to the normal -- to the
original starcilreg pnaitinﬁ I should eay.

A Actually what happens ig, yeah, the motor
wlll dzive back EFirst, ckay, and the reapon for the
that ia to try and zetwm the throttle zlowly so it
dowen't enap back, and then when it gets cloee to
the idle pomition it will ralease the clutch,

0. Okay. Go ahead.

A. Okay. Eﬁ wg'll come over here, hit the
set button again, ckay, the epcool rotated clockwise
to open the thrnttlé, and I will come over and I
will hit tha brake switch right now, ckay, agd what

EE%EE A REGoORD OF EXCH JFNCE
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you gaw wasa the motor driving it back to the idle
poeition and then again the clutch opening.

{. How can you simulate a fallure in the
brake light awitch or the microcomputer or some
other place within the eystam 2o that the operator
of the vehicle must rely upon the backup redundant
system, the deactivation ewitch that TI supplied?

A. ¥eah, with thia system unfortunately we
can't aimulata a blown fuse like we could with the
pricor system, but what we can show iz how the syastem
would dﬁactiVute usin; this deacdtivation switch in
the sayatam.

Q. Okay. Go zhesd.

A, Again, we'll come over and I will get set,
okay, so the speed control system agsin has an open
throttle, and now I will come over and hit the black
button on this box which represents the deactivator
switch,. okay, and what you will see is that the
throttle snape back to its idla position, ckay.

Q.. Now that deactivator switch would be
activated in normal operatlon if a brake application
had been made; 1s that right?

A.. That is correct.

Q. Now if theve le no failure or breakdown of
any‘of the other GOmponenty of tha system, doea the

== Ao ot Bt

E - 24B-244-57T0 HFA57-7I07 BI6-456-G300
Eg (2 Ij I Il Detrolt Ana Arbor Katssroo

CLITSALTION mRERYICRED. 313-961-5560 FY-TED-7ROR £]16-552-4430




Wi @ ]

10
11
1z
13
14
15
1s
17
18
19
20
21
22
23
24
25

64

deactivation switch operate in any way with a brake
application?

A. Well, if you apply the brake the awitch
will at%ll activate it, but it's not really
rerforming any functieon in the aystem.

Q. Is it the davice in the system that is
basically disabling or deactivating the speed
control under those circumstancem?

A No, it'e not.

Q. Under thuse;cirﬂumatancua the setup in the

gyetem that's actually deactivating the ayatenm is

what?

A. Would be tha brake light switch, okay,
cloging, turning on the braks lights. The control
alectronics microcomputer --

Q. Okay. The videsgrapher wants you to do
the deactivation pwiteh again. He'\s not gures that
ha gﬁt-the spool gn;ng back, Bo let's do it one more .
time just o make sure. -

A, Okay. We turned the ayatem back on.
We'll kit on. _

Q. And I'll agk you now to simulate the
deactivation of the system realying upen the
déactivatian awitch'supplied by TI.

A. Okay. 8o I'll reach over agaln hitting

A
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the black button which simulates the deactivation
pwiktch right now, nkay, and again you saw the cutpuc
spocl anap back to its idle position.

Q. Now does that switch have any effect --
let's juat go back to the diagram. You can turn
that off.

Show us the circultry path from the
deactivation switsh to the magnetic eluteh.

A, Okay. The circultry path starts, okay,
at the battery, okay, wheres we get the voltage to
activate the clutch. .Okay, Lt goea through the
brake llght fuse, okay. I£ then goms through thias
deactivation ewitch which again theee contacts are
ahut, okay, when the brakes aren't appliaed, okay,
and that providea power into the clutch, okay, and
then going through the slutch to make dny eleckrical
pystem work, okay, you need to apply the battary to
cne plde and ground to the other side, ockay, so
unming_ffnm the battery the brake light fuge to the

deactivacion switch, that provides battery to one

gide of the clutch and then ground is supplied to

Ehe othar gide of the clutch, okay, through the
tnhtrnl:alectranica, okay. Thera's a acglid state

awitch thar can cnnﬁsct thatr gide of the clutch to

greund.
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Q. And by activating the switch, the
deactivation switch, by activating it functionally
what is the effect of that in terms of the clutchr?

1'. Okay. When this deactivation switch is
activated itep contacts open which removes the
battery voltage from the clutch, okay, which causes
it to disengage the apool from the gear train
nechaniam.

Q. Doas it make any'diffarence that the brake
light fuee is bhlown iq order for the deactivaticon
awitch to work? '

A. Ckay. Well, in this system, okay, if the
hrake light fuse is blown, okay, there is nio way teo
get battery power bta the clutech, okay, =o in thia
pyotem if the brake light fuae is blown the speed
control eystem is inoperative.

Q. And i the magnetic clutch incperative?

A. And tha magmetic <clutch ia inoperative.

Q. - So under thosa clrcumetances do you need a
d.aétiyation awitch for a sﬁntem that can't be
activatad? | _

A. In the cape of -- in this case where the
hraﬁg light fuae i3 blown, no.

Q. ALl right. Now you mentionsd that the
principai purpose or function of the deactivation
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switch is to improve and support the gverall safety
of the aystem?

A. That is correct.

q. At the riek of stating the obwiocus, why is
the deactivation switch a aaféty device, Bir?

- A, It is strictly there, ckay, to prnvidé a
redundant means to disable the speed control syatem
in case one of the other components in the gystem
hae failed.

.Q. And why is it -- is it a good thing to be
abla to disable a spaed control system?

A. Yaah, I would think the operator of the
vehicle would always like to he conEident, okay,
that therelia no way, okay, that thes eystem could
hold the throttle open when he didn't want it open.

1+ I think I've completsad any questicns I
have at thie point regarding the model, so why den't
we go off the record then you can raturn to your
seat.

I've got just a few more questions
for you. -
| VIDEC OFERATOR: Wa are gping off the
zecord, The time is 11:04 houra.
| (Brief recesa.}

VIDED OPERATOR: We are back on the
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record. The time i1a 11:20 hours.

Fleage continue.

Q. {BEY ME. FEENEY) Yes, Mr. Klingler, I've
got probably just a few more minutes of questioning
cf you.

Let's talk for a minute abcéut during
the degign and the development of the apesd control
switch, did you meat with reprassentatives of TI?

.n‘ We had many meetings with representatives
of TI through the dﬂvglnpmgnt of the system.

Q. And among the people that you dealt with
at Tl, who ware the principal contacts that you had
with that organization?

A. The primary pecple that ! recall dealing
with would have been Joa Schuck who I balieve was
the salepperson, and Steva Offiler who I believe was
the program manager for this switch developmant.

Q. During your meetings and dimscuspions with
TI over the pericd of years that thisg sysrem was
dévelupad, ware ﬁhara ever any discussinﬁu that
cunﬁerud on the circuitry of the system itpelf?

A. We wuuiﬂ have had discnssiona on how their
pwiteh wap being applied and used in the system,

yes .
Q. And when I pay the circuitry, could you
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juat indicate for the ladies and gentlemen of the
jury with reference to the schematic what the
eircultry of the spead control symtem is?

A. Okay. The circuitry of the system would
be how the various components are hooked together
80, you know, we would have discussed how the
dﬂl;tivatur ewitch is, you know, comnested to the
clutch, and then how the clutch is connected through
the contral slectronicae, and then Hﬂw the
deactivation switch is connected into the rest of
the vehlcle wiring sy;tem, the brake light fuse,
back to the battary.

Q. How I don't want to get too overly
technical about this, and wa probably all zs lay
people have an understanding of what or wa think we
have an undesrstanding of what elactricity ie or how
a switch ﬁpuratlu. Wa certainly come into contact

with them evaryday, but just Eo get some bagic

terms, what is voltage?

A. Okay. vVoltage i3 it's an electric field
and really what it is is a force to puah electronas.

Q. And why 1s that halpful to gain an

-understanding of what electricity im?

A.  Well, aluétricity, there im emasentially

twoe parts to aelectricity. One ia voltage, ckay, and
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the other im current, ckay, and what current is is a

measure of the ratae thart ealectrone flow, okay,

. through a wire, okay.

] So electricity, what it really it im
electrons moving and the thing that makes the
electrons mave is wvoltage. It's the force that
puehes electronsa.

Q. And current is you sald it'm a measure of
how fapt the electrone are moving?

A. Yeah, the rate, the guantity and how faat
they move.

Q. Ckay. What is ﬁhe relationship hetwesn
voltage and the rate that the electrons move through
a wire?

A, Okay. As I increase voltage, okay, it
will push the electrons hardesr and make thﬁm monve

faster, so as I increase voltage the rate of

electron flow or the rate of current flow increases.

Q. What ie the source of voltage for the

deactivation ewitch in the system that wyou daaignzd?.

A. Ckay. In this aystem it would be the
battery and the charging syatem of the wvehicla.

Q. And where does the -- in normel operation
where doas the current coms £rom?

A. Okay. In normal cperation, okay, the
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current.1ukay, to hgve current flow you have to have
a connection between a voltage acurce like a battery
and ground, okay, and in this system that connecticn
would bg, ckay, from the battery through the brake
light fuse through the deactivator switch, okay,
through the clutch, okay, and then the connection to
ground wouild be made through a switch in the control
mlectronics, ckay, whers the switch would be shut
conpleting the circuit connedtion to ground,

iﬁ. Now that swibtch you're talking about to
create that ground which completes the circuit, so
to speak, if tﬁg angine is turned off what happens
to that switch?

A. Ckay. When the engine is turned off,
ckay, the switcﬁ ims open 80 thers is no conneccion
to ground in the circuit.

Q. And if there's no connection to ground in
the clrcuit --

A; Theﬁ thare can be no curzant £low, okay,
through the clutch, through the deactivator awitch,
through the brake iight switch -- or brake light
fume in this eirecuikt. .

'_u. Now ia woltage avallable to the switch
aven though thera'ilnu connection to ginund?

A. Yes, even whan this switch is apén ther='s
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BEil) wvoltaga at thies point.

Q. And why is that?

A. Because thare's atill & connecticn of the
deacti?§tﬂr awitch, ckay, back to the bartery
through the brake light fuse.

Q. Butb will voltage do anything to the
switch, I mean will the presence of valtage result
iri 2 buildup of heat and ulcimately the potential
for Fire? .

ﬁ. Okay, Yeah, voltags by itself, okay, will
not craate heat.

To create heat you need power, ckay,
and power is a function of both voltage and current.

Q-. I8 there a formula that electrical
engineers use to express what you Jjust said?

A. Yea. Well, you know, to salculate, you
know, the heat that might ba gensrated in a part,
okay, you would need to know the resistance of the
circuit that the qurrent is flowing through, uiFay, |
and then the hesar that would be geraratad would be
thg ;urrant'squared; Ehar ia, the zurrant times
itself times the resistance of that elsment.

Q. There's a red marker thare. Can you tuxn
the page over on tht pad and if ?uu':n not anagged
by your microphone, could you juat ~- ckay.

- _
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You van stand up and do this if you
want, Mr. Klinglexr. Could you write that formula,
plaase.

a. Okay. The power, and this 1s the powver
that wuuld generate heat, ckay, this powar is equal
to the current which we repres&nt in electrical
tarms as juat I, okay, that term squared, okay,
times the electrical resistance, okay, of the
elemant that that current is flowing through.

And I atanda for?
Current, el;ctrical current.

And tha R stands for?

> 0 ¥ O

Elegtrical rapistance.

Q. - Okay. HNow gétting back to the
deactivation switch, is power as you've just defined
ie, is power econtinuocusly available te the
deactivation switch if tha engine is shut off?

A. Okay. When the engine is ghut off, okay,
thare is -- when trhe éngine ie ahut off, okay, since
we don't have rthim connnctinﬁ to ground, okay,
there's no current flow through the deactivator
switch, Bo without current flow there is no power
going inte the daﬁcti*ator Bwitub.

Q. 1Ia there ﬁnltage avajllable?

A, Thers is atill voltage availabhle &t the

. : -
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switch,

Q. But iﬁ voltage enough to preduce power?

A. Yeah, voltage by itself will not provide
powar in‘the awitch.

Q. In your discuesions with TI during the
course of the design and cdevelopment of the system
and your deactiwvation switch, did you diacuse with
tham the presence, the source, of the voltage
necessary in order to activate the system. tha
pwitch?

A. Yeu, you knﬁﬁ, again, we talked about, you
know, how the awitch would bz wired into the spe=d
cantral syatem.

1 {Marked for identification Deposition

Exhibit Bo. 6.)

Q. And let me show you, sir, what I;va marked

as Exhibit & and I've put this on a -- wyou should

‘have a copy of it right over there. You don't have

to look at this one, but let me just put it up on
the easal so that tha videographer can mea that?
MR. FEENEY: Can you pick thaﬁ up,
Dan?
VIDEO CPERATOR: Yam, I can.
Q. (BY MR. FﬁEHBY} All right. We've marked
am Bxhibit 6, and you've got cne right in front qf

—
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you thera. ¥You should have one right thcré. Maybe
I didn't give you one,

Here's one,

Thies particular document was markecd
ad Deposition Exhibit 42 in the depositlon of Fred
Porter and I've remarked it az Exhibit 6 in your
depoaition, Mr. Klingler.

The title of it is Precision Controls
Desigp Enginesring, Design Reviaw, 18 May 1583, MY32
Cruise Contral Preasura Switch,

Eefara‘i showed this document to you
vestarday, had you ever seen this document before.

A, Nz, I have pot.

Q. As an elesctrical engineer and the designer
of the cruias contreol eystem that this pressure |
switch described in this document went inko, can you
evaluare this dilagram and interpret {t?

A. - Yes, 1 can.

" g. Would wou tell us what you obmerved in
.your review of thia particular diagram?

A. GOkay, This diagram is 2 schematic
reprasentation similar to the other diagram wa
lowked at of the sntire speed contrel asystem, okay,
but again in the diﬁgraﬁ, ukiy, what it's showing
i3, ckay, the battery source, Skny, and then it's

F
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ehewing this representation is the deactivation
ewiteh, okay, being conducted to the battery mource,
okay, and the other side of the deactivation switch,
okay, gqing ks the magnetic clptch assenmbly, ckay,
and then the other gide of the magnetic clutch being
énnnacted to ground through another ewite¢h, a solid
wtate switch.

0. Now how dosas that conmpars with ﬁhe
simplified speed control system mchematie that you
hed prepared for your examinaticon here today,
Rchibit 3A? '

A, Okay. As far as how the switch is
configured into the system electzically it is the
Sanma .

Q. And what does that maan to you, air, as an
alactrical englhneer and a dsaigner of this aystem,
the fact that those two documenta are the same in
the ﬁay_thay lay out the circultry?

A, What I gain from thia ia that, you know,
TI understood how this component was being used in
our system electrically.

Q. Ia Exhibit &€ a fair and accurate and
correct deacription af how the component baing
suppliad by TI was £¢ be umed in the gyatem that you
dagigned from a schematic standpoint?
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A Yes, it iq.

- Qu And dees Exhibit € rewveal the presence of
a continucus acurce of voltage from the battary to
the hrakg preagsure switch?

A. -Eun, it doas.

Q. Apnd does Bxbilbit 3A, the schematic you
preapared, does that zlsc xeveal a cnﬁtinunuu source
of voltage from the battery to the brake praasure
awitech?

A, Yea, 1t does.

Q. In either schematic do both show that in
the absence of a ground on the other side of the
clutch there will be no current flowing through the
deactivation switch?

A. ~Yes, that is cn:recf.

Q. And in the absance af surrent is chers any
poasibility for haat to build up?

K, Mo, thsre is not.

q: And in the aksence of current is there any
possibility of a fire to be started?

h.ﬂ No, there is not.

Q. Now are you familiar with the

‘lpeciticatinn that was developed to govern the

design of the deactivaticn switch?

ra

A Yee, I am.

—
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Q. And what was your involvement in that
gpecification?

A. Okay. In that specificaticn our
respoma%bility in our group wanld he to specify the
electrical characteristica of that switch as it
ralates to its functien in the speed centrol syetem.

Q. And did you do that?

A. Yes, wa did.

Q. Now ars you alse -- given the fact rhat
you Qare developing and inputting the electrical
specifications, did you become familiar with the
requizemente of the specification that dealt with
the teating of the awitch, and apacifically the
evaluation of the switch'e susceptibility to leakage
of hydrawiic fluld into the electrical side of the
Fwitch?

A. We would have been familiar with how that

relates to the electrical requirements of the

awlrch. .
Q. Now are you a krake eng;naer?
_A. Ne, I am not. '
Q. ATe you an expert ir f£luid mechanles?
A. No, I am not.
Q. Or hydraulig fluidz =~ . -
A. Ho, I am not.
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Q- Do you knmow that hydraulic fluld burmse?

A. ~Yes, I do.

Q. Do you have tc be an expert in brakes to
know tha.t?

A No, you den't.

Q. Did you deavelcp an underatanding threugh
vour work on the gystem of what was expectad in
terms of parformance regarding the potential for
leakage of fluid inte the electrical side of the
switﬁh?

A, ¥Yez, Ne colen't tolerare any electrical
fluid into the slectrical alde of the switch.

Q. You say eleetrical fluid.

What do you mean?

A. I'm serry. I mean hydraullc fluld into the
electrical aide of the awitch.

Q. And why ia that, sir?

A. Because brake fluid i corrosive. It
could create corrosion in the switch, ckay, which
would create problems.

0. And what kinda of problems could brake
fluid if it leaked into the electrical side create?

A. Well, at first, yﬁq know, porentially you
could get currnuinn.and worat case ia that the brake

fluid itaelf somehow could ignite.

[
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Q. What about the iesue of current, can the
leakage of brake fluid create an unintended path of
Current? '

n.‘ Well, brake fluid, you know, I'm sure, you
know, has somz ccnductancs to it, go it could create
a leakage path from the gwitch montazects to the
housing of cthe brake switch.

Q. In tha absence of a leakage path or a
conductive path into the ewiteh producing current,
if the engine 1s off, can you get a fire?

A. No, you can't.

Q. In the switch itself I mean?

A No, you could not.

Q. And in demigning thia syatem, in wiring
the awitch in the manner that you did, in developing
the aystem in the manner that you did, wharv, sir,
did you assume with respect, 1f anything, with
raspect to the deaign of the awitch ilnscofar as its
ability to prevent or prohibit anylls;k;ga of
hydraulic £fluid into the alactrical alde of the
switch during the life of the vehicla?

A. Qur assumpticon wﬂﬁlﬂ be that thers would
be ns hydraulie fluid on the electrical side of the
switch._ -

Q. Did you at anoy time in the deaign and

A
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development of the system that you were reaponsible
for, did you sver become aware up to the day that
production was commenced that there was any problem
with th? daactivation switch inasfar as the
potantial for leakags of hydraulic flyid into the
elédtrical side of the system was concerned?

A. No, I was not aware of any issues.

Q. And in 1992 or gome time thereaftar did
you leave your position at Ford as the design
responsgible engineer for the syatem?

A. Yes, I did.- .

Q. And afrexr that time that you left and went
on ta other asgignments, did you have any further
involvamant. in cor responeibllity for the system or
the deactivation ewitch or anything elae that may
have happened in tha intervening years?

A No, I was not involved after that point in
time with the design of the spead control syatem.

Q-._ And you came hare today or actually a few
daye ago at our rasguest, because we wanted toc ask you
quelﬁians about the aystem yocu dﬂaigﬁed?

A. Yes, that is correct.

Q. Have you done the beat you could to
remember what ynﬁ did?

B, Yes, I have,
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o, I guess the cther queatlon, the one other
queation I had for you waas -in going through this
vhole design process did you ever conaider any other
altern&?ive ways of providing backup for your -- for
this speed control system and hﬂw it operated?

A. Yea, you know, we looked at, you knaw,
sevaeral altermatlves. You know, because thia is an
alectronic system, you needed another electrie
switch -in the symtem, okay, that weyld p=r£urm; you
knnw; the sama function as the deactivation switch
that we talked about Eoday, and alternatives that we
conaidered wers, one=, was putting two elsctrical
switches in the =mame package that containa the hrake
light awltch today was one alternative.

e, And did you incorporate that alternative?

A. Mo, wa did not.

. Why nok?

A. Ckay. Well, the philosophy in designing
the epeed control system is to provide a redundant
means to make sure the system ie safe, ockay, for a

gingle poirt fallura, okay, and by putting both sats

‘of contacts into onm package, ckay, those two parts

wera atill related momehow, okay, aml we wanted to
have totally indapendent aystems.
Q. Had others -~ did you research what the
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compatition was doing ec te apeak or what they later
did? |

In other wurds,lwara there athers cut
thersm, ?ther automobile manufacturera, wha dld
approach this problem doing exactly what you just
Baid you considered and rejected?

R. Yes, we were aware that General Motors in
thelr electrnhic epeed control system, that was the
way they impiemented the syatem.

Q. And, sir, did you study that system and
how it workad as part.of your work on developing the
Ford syateu? |

A, Yes, we did.

Q. And as a result of that study and am a
raegsult of your experience and education and
bagically all the wozrk that you did in connection
with the mpeed control aystem that was inatalled on
tha 1932 Lincoln Town Car, did you develop an
opinion to a reasonable degree of =nging=rin§
certalnky au.tu whethay the system that you just
deacripad on the GM vehicleas was a pafar altarmative
syatem to the Ford antum?

A. Our belief was and still ia that our
sclutlon was a safeé, batter solution, okay, he;ausa

the two componenta, ckay, were totally independent.
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€. And the value of having two separate and
independent cumpnnzﬁts in a redundancy, in a safery
type systam, than is what, gir», what's the value of
that?

A. It just gives you mora aspurance, okay,
that in case a component fails in the syatem, akay,
that the speed control system can alwaya be retufned
to a safa modm.

Q. BAnd one final gueation.

| Ia the deactivation awiteh tharkta
part of the speed control system., 1s that the only
switeh in a vehiele at that timﬁ that had available
to it a continuoua socurce of vulﬁage ever. when the
engine was in an off posltion in a vehicle?

A. There's, you know, many switches in a
vehicle that have voltage appllied to them when the
ignition im off. You have a lot of light awitches
in the vehicle. You kneow, you can turf your
overhead lights on, okay, when the ignition is off.
Ynu.knnw; the brake light switch itaelf haa pawer.
applied to it when the ignition ia off,

Q. And is that true not only of fbrd vehiclea
but just about avery other manufacturer?

A. I believe that is true of all

manufacturers.
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Q. I don't baelieve I have any other questicns
for you, Mr. Klingler, but some cthers might have
questicna.

MR. FEENEY: Why don't we take just a
coupla minutes and we'll get this stuff down and
then we'll gat geing.

MR. CARTER: I wouldn't mind leaving
the schematic up thers as we Yesuma.

MR. FBEMEY: That's fine.

VIDEC OBERATOR: Would you like to go
off the record? )

MR. FEEMEY: Ysah, just give me a
minute to get my notes organized.

VIDEO OPERATOR: We are going off the
record. The time 1a 11:43 hours.

(Bxief receas.)

VIDED QFERATOR: We are haﬁk on the
record. The time is 11:54 hours.

| Piease continue.

EXAMINATION

BY MR. CARTER:

Q. Mr. Klingler, my name la Johnny Carter. I
reprasent Texan Inatrumentl._
How ave you today?
A, hll-right.

EEQEE: RD QF
Teoy Leming Geanud Raplids

) ™ 4R-244-7700 5179377337 5] 6-435-5300
CEFOMITION SRRAVECHSD 313-951-5560 F34-759.7808 &l 6-552-4458

13372



10
11
i2
13
14
15
16
17
16
1%
20
21
a2
a3
24

25

86

Q. Let's ptart with what #uu wroke on the
sheet of paper up there.

You wrote to have -- it essentially
locks to me like you eaid that in order to genserate
heat you need power; is that carrect?

A. That is correct.

Q. Okay. Now you aleo said that there is no
power available In this aystem which we've been
diacuseing which is Exhikit 3 with the ignition off.

F There la, yeah, no power golng through the
switch when the ignitian im ofE.

Q. All right. Is thar= power golng through
any componsnt in thie system with the ignirion off?

A. There is, yeah, nc power that I can see
right off going thrcugh any component when the
ignition is off in the system. '

Q. Sc ia it your testivony that if somaone
gays a fire smtarted in this aystem with the ignition
off that that just has to be wrong becauss there's
nc power available?

MR. FEENEY: Objectien. No
Euundatiﬁn that the witness has any expertise to
teatify to cause and origin of a fire.

Q. {(BY MR. CARTER) You can anawer.

A. I guess, you know, I wouldn't be aware.
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There would. have to be some specific cauea, but as
the system is designed if everything was operating
correctly, no, thers should not be.

Q. Qkay.

MR. FEENEY: I withdraw the
cbjection.

Q. (BY MR. CARTER) Dig the system have
anything in place to preveant currant from flewing
with the ignitien ﬂfflth:nugh the sygtem?

IA. With the system off thare im ne current
demand from the system, so.

. What if something want wrong and thers was
a current demand through the system, what did the
syatem have in place to prevent current from
Elowing?

A Well, thers would be no sxpactation that
therm should ke current flowing with the aystem off,
80 there is nothing.

| Q. Okay. HNow you testified that -- I think
you gaid that if there's one word that you would uae

- to deascrihe the importance of this system it would

.be safety; correct?

A. That is carrect.
Q. And this ﬁyutam has & numbexr cof fail-safes

as a matter of fact built into it; correct?
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A. That is correct.

Q. 50 that a nuwber of bad things could .
happen; for example, you don't want someone to be
unable Fo deactivate the cruise control, that would
be a bad thing that you don't ;ant to have happen?

A That is eorrect.

Q. All right. But I understand your
testimeny that yom didn't even have I guess a backup
plan in-cnsu something happened, the currsnt did
flnw-thrnugh the aystem, you didn't have any
fail-safe to break current?

A. You're going to have to explain that in
morae detail.

Q. Jell, you tegcified thera's naothing in the

_system to prevent current from flowing through it

with the ignition off; corract?

A. Coxrrect.

Q.. And yet you had no -- you designed in no
fail-pafe to prevant cur;unt_frnm flowing through
the system with the ignition off?

A. Right, there should ke no reagen to do
that.

Q. And thare should be nﬁ reagson if
everything is wnrkiﬁg praperly:; correct?

- A, Correct.
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Q. And under that reasgoning you wouldn't even
need a deactivation switch to turn off the cruise
contrel; correck?

A Correct .

Q. Because the reat of the system ghould
work, you shouldn't have to fall back on that cruise
control; correct?

A. Correct.

Q. You designed in a fail-safe for turning
off cruise control; correct?

A. Correct.

Q. But you did not deaign in a fail-safe for
preventing current from flowing through the ayaten
with the ignition off; correct?

A. That 1s ceocrrect.

Q. Okay. You work now for Vieteon; correct?

A. That im correct.

Q. Viateon spun off of Ford earlier thise
year; corract?

A. That is zorrect.

Q. Were therse any personnel changas
aapociated, that you're awars of, that are
aspociated with that spin-off?

A. I'm not sﬁre what you're asking.

Q. I'm asking if you're awara of any changes
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to the -- I mean was anyone hired or fired,
anything, any changés at Visteon that you're aware
cf other than the fact that it now has indépenﬂent
uwnerah%p?

A. Okay. Well, employses that were
previously Ford employees became Viasteon employeas
when the company waas spun off.

Q. What are yauf areas that you are working
On now, what's your work today?

 &. Okay. Currently I'm reapcnaible for
designing powar train. control syﬁtema.

Q. ckay. Do you do Any work on gpeed control
now?

A I dc have respnnsibility for the
application of speed control in my departmant, okay,
for Mazda vehiclies.

Q. How much current is necassary in order for
the deactivation ewltch -- in order for the magnetic
clutch to work?

A. You know, yeah, I don't recall axact
numbers, you know. I know iz'a somsthing less than
ap amp, probably lesa than half an amp.

. Dkay. How mich current is necassary for
the brake light switch to work?

A. How much current for the brake light
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switch to work?

Q. Yes.

A. The brake light switch will wozk with ne
current:

Q. oF ali the :umpnnantﬁ that are shown an
this echematiec for the apesd contrel for the 19%2
Town Care and the Panther platform wehicles, which
conponent neads the ﬁnst current in oarder to
funetion?

-A. In this aystam it would probahly -- ¥Im
just guessing -- would be the brake light circult.

Q. Ckay. And how many ampa do you think that
the brake light circuit would have needed to
cperate?

A. I'm not an expert in brake lights, so I
den't know.

Q. Would ir have baen lass than an amp?

A. I den't know.

ﬁ. Would it have been less than 1D-amps?

A. I don't know. |

Q. Now ycu sald that in order fozr the clutch
to work 1t would take probably less than a half an
amp; correct?

A. Correct.

Q. Why was the wiring for that clutch
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connected to a 15 amp fuse?

A. Because that same fuse provides electrical
current to cther circults in the vehicle,

Q. Well, why didn't you just wire the
magnetic elutch and deactivatiﬁn switch inte ancther
place on the battery?

R, Okay. Wall, tha reapon that the ayatem
wag wired as it is, okay, was to insure that if the
brake light fuse was blown that the speed control
ayntém would become incperative.

Q. Let's gpuppose that the deactivation ewitch
and magnetic clutch were wired in separately from
the rest of the eystem, all right.

A, I'm not sures what you mean by that.

a. Jugt suppese that. I mean juat take this
schamatic and, you know, connect it at a differant
place in the battary.

A. So you're gaying so it didn'ﬁ go through
the brake light rﬁ-e?

Q. That's right. Okay.

What would happen to your <ruise
control if your brake light fuse blew in that

gltuation?

A. That the crulse control system, okay.

would be operatiocpal, okay.

EEEEE A Recorp or Fxgeu moce

Ty . Lumimg Gouud B

E - 2e-244 0700,  St7-337-73A7 &1 54 56-53H)
pAPERITIaN AEEYICE NI 313-961-5560 THM-TE7R0R 6155524431

1379



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

<5

53

Q. Okay. &And but if you had the cruise
control on, it was cperatiomal, but the brake light
fuse was blown.

A. Ckay.

Q. And then you stepped on your brake
wouldn't the deactivation awitch deactivate the
cruiae control?

A. That is correct.

Q. S0 why was it nscessary to wire the
deactivation ewltch through the b¥rake light fupgs?

A. Okay. The fallure mode that we wers
trying to protect againat was the blowing of the
brake light fuse, okay.

We wired it through the brake light
fuge, ckay, so if the brake light fuse is blown,
okay, there can be no power applied to the clutch,
8¢ the spesd contrel syetem hecomes inoperative.

Q. Well, but if the brake light fuse blows
and ynﬁ apply your cruise control and then you step
an the brakes, doean't the magnetic qlutch-hacumﬁ
inoperative because the deactivation switch npané?

A. Currﬁct. .

q. Bo is anything, im any additiomal
safety -1 HJuess mf gquestiecn ie, my botbtom lina, is
any additional aﬁfaty factor added into the syatem
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by wiring the deactivation sewitch through the brake
like fuse?

A, Absolutely.

Q. Okay. Explain to me in practical tarms,
and now lat’'s just get away from the schematic, you
know, what bad thing could happen as I'm driving and
using my cruise contxel, that could happen if you
wired in the deactivation switch and the magnetic
clubtch to the battery separately?

-A. Okay. What wouitld happen ia if I had the
speed control system ;ngaged and I juat lightly
tapped my brake, okay, that the syetem would not
deactivate.

A. All right. Beagause you haven't tapped it
hard snough to activate the deactivation awitch?

A, That ia correct.

Q. Now who did you work with in designing

Fhi! apead control schematic?

A. It would have been, you know, the
angineers in my group. It would have besen engibeera
in other mpesd contrel systems group. It would have
bean alectrical eystams group within Ferd Motor
Cam@any. _

Theré wnﬁld_havn been, you know, many

activities involved in the involvement of that
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schemakic,

Q. Whe wauldlhavu been some cof the more
central Ford employees invelved in designing the
speed control ayatem? |

A. In designing, when you say speed control
aystem?

Q. Hell, degigning the system that's depicted
cn the schematic that's on Exhibit 3.

A. Okay. It waa.a long time age and I cannot
rncail specific names. You know, I <¢an recall the
gpecific names of people that worked in my group.

Q. You can't remember the other groups?

A But in the other groupa I can't remsamber

Becauge you --
A. -- all the names.
Okay. I'm sorrxy for interrupting.
Who wers soma of the employess wha
worked in your group?
A. You knnﬁ, my kay electrical engineer would
have bean a person by the name of Charlie Wabsr.
Q. Okay. Now at the time that you worked om,

I guess participated in designing the speed control

-achematic, I guesd ﬁhat you're telling me im you

didn't -- yau'fa not the socle designer of this?
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A. That ie correct.

It'a multiple groupa wirhin Ford?

That is correct.

At that time you were an employes of Ford?
That is correct.

Your group wasa within Ford?

» o » 0 » 0

That is correct.

Q. And the other groups that you just
referenced uﬁre within Ford?

.A. Yen, they were.

Q. So it wasn't until very recently when
Viateon spun off as a matter af.rnct that you bacame
I guesa not really an employee of Fn;d apymore?

A, That is correct.

0. You work now in Japan?

A. Yep, I do.

Q. Whereabouts ln Japan?

A. I work in Higashi-Hircshima.

0. And when are you planning to come to the
United EStatesg haxt? _

A. There's, you knew, there's a potential
that I cocld come in the middle of January.

' Q. All right. And why would you come to the
United Etnta; in thi middle of January?

A. Wa have a program review at one of our
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